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nery     403 

Water    and    Light.    Hannibal    Munici- 
pal       155 

,^nn     Arbcr    Sued     for    Lowerinar 

Ground     2S2 

.  Anjirirtioning   New    .Ter^ey    63 

Ponds  in  San  Frai.'^isco.  .    361 

Companies    Advised.    Combination 

of     63 

Cor.r  e.^tion.    Norf' Ik    Emergency  .  407 
Consumption   in   Waltham    409 


Winnipeg.    Constructing    Water    Sup- 
ply "U'oiks  of    95.   150,   171 

.New  Water  Supply  Works  of 

1.   37.   58,    8ff 
Water    "U'orks.    Designing    Aque- 
duct   of    219,    235,    257.    279 

"VA'inter  Road  AVork  in  the  Northwest. 261 

"U'ork    on   Gravel    Roads 487 

Wood     Pavements     with     Jackscrews, 

Repairing     504 

Preservinsr  Notes  by  Forest  Prod- 
ucts   Laboratory    534 

Work    for   the   Unemployed.   Public... 575 
Workers.    Wage    Maximum    for    Con- 
struction         15 

AA'orkIng  Hours.  Kffert  of  Shortened.  15 
Wrench.  Williams'  "Falcon"  Chain... 333 
Vale   Chain   Hoists    334 
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LEGAL  NEWS 

\ii  I'lMaiK-u     \>y     TelfHtnim     Miiki'H     Com- 
l>li  III     roiiiriicl  -   SiiKu*?Mti(iii     ol 

Mmim.iilluii     117 

Actlun  ul'  hiiliori'i'M  iitui  MuU<rlaliiii-ii 
till  ( iiis  I'l-iiiiK'Hi  Cuiitrui'tor  H 
Mniiil     .'I'liiir     Miiill,    JCIiflil    ni..2:o 

Itir    lOiiJiiiiii'il,    Si'iMiralc     Ui 

AdvuiU'i'M    li.\     liiiiilv    til   t 'iiiilrucliir    lur 

LuliiH'  iiikI    liulii.Hlrliil   (,'laliiiM.  .  .  lo'J 

AKri'ciiii'iit  a.4  III  Mi'iiHliriaiii'lU  ul' 
S;iml  ami  liiavil  Snltl — liJKlil'' 
of   MaU-ilalmcii    Kixcil    liy    l.aw.L'oi 

Ani'.i'SHiiiciii  I'aviiiK  Slri'cl  Car 
Tr.ii  U.M,  l)t.'r«'»'llv<>  l'i-i-('(>riniii>cu 
Nil  iHiiiiHc  III  l'a\liiK rJ2 

AsMlniialilc.  I'arl  nf  J'ayiiU'iil  In  llt;- 
ri>i<it'  IMU'  by  lNt>'  to  Oontraclnr 
llflil      :!D1 

Ah.sIkih'i-  111'  t'lin tractor  In   Money  Kl>- 

laliud.     KIkIiIn    of    Siiri't.v ;ju  1 

AHSl^iiiini'iit  liN  ( 'oiii  iiuliif  III!  I'libllr 
Wurks  III'  Miiiio  iMii-  Must  Ho 
l-'lU'il   niidrr  XfW    \iirli  Statute  .5-^ 

Award    oi     StriM't     I  Mirnivi'miuit    Coii- 

tr.,1'1.   Ijt  >4ularU\    ol    Ilii 

UiddillK    AIYfttid     li\     Tcnns    ol"     Itniid. 

(."omiii'tilivi-      .ji;a 

Bond,     t'lii.ii'fliiivi'     |liddiu«-    AlVertfd 

li.\    Trrms   (if    5i::i 

,1'onsidor;  I  ion  for  Municipal  Con- 
trai'lor'.M    Indoninil.x'    U] 

Is  an  liisuranco  Not  Surety  Con- 
li-.ut.    I'iMitractor's    L'S'J 

,t>l>li^Hti(in  to  I'ay  Subcontractors 
and  Matcrialint'ii  under  Contract 
auvl    Suj-t'ty     90 

of  Contractor  for  Public  Works 
for  I'nitod  Stales,  Claimants 
Must   Join    in    One    iVction    of...    Do 

of  Contrai-tors  for  Public  Works, 
Suit    b^•    Sub-Contractors    on... .561 

Protection  to  Materialmen,  Im- 
provement   Contractor's    :iUJ 

Provision  as  to  Supplies  ti-  Con- 
tractor      :573 

Statute  Modified  by  Later  Act, 
P.oad     ;!73 

."Waiver    by    County    of    Necessity 

for  Contract    159 

Horouyh  Held  not  Liable  for  Town- 
ship   Highway    Expense     G9o 

Buildinj;  Committee  Cliairiuan's  Un- 
authorized Order  for  Material, 
Cit.v    not    Bound   by    ?.7;! 

Permit    Ordinance    Held    Valid... 495 
Buildinus.    Munii-ipalities'    Power    Re- 
specting:    lies'ulation     of     Busi- 
ness and  Heights  of    467 

Business    and    Heights    of    Buildings, 
Municipalities'    Power    Respect- 
ing- Regulation  of 467 

Cement  Governed  by  Quantity  Re- 
quired.   Contract   for    423 

Certificates.    City   Council's   Authority 

to  Issue  Paving' •.561 

Chargeable  as  Shallow  Flowage  Exca- 
vation. Reservoir  Excavation 
Held      373 

Cheapness    and    Desirability    of    Other 

Routes  No  Objection  to  Road..  445 

City  not  Bound  by  Building'  Commit- 
tee     Chairman's      Unauthorized 

Order  for  Material   373 

to  Contractor  Held  Assig'nable. 
Part  Payment  to  Become  Due 
by     354 

City's  Resolution,  Paving:  Contract 
Held  to  Conform  Substantially 
to     395 

Claim  is  Excessive.  County  Superin- 
tendent of  Construction  as  Wit- 
ness— Costs    \\'here     18 

Claimants  Must  .Join  in  One  Action  on 
Bond  of  Contractor  for  Public 
Works   of    the   T'nited   States...   90 

Claims  for  Consequential  Damag:es 
for  Delary.  Sufficient  and  Insuf- 
ficient      395 

Commission  not  a  Municipality  within 
Municipal  Mechanic's  Lien  Act, 
State    Highway     495 

Commissioner's    Decision    Made    Pinal 

by    Contract.    Sewer     523 

Power  over  \\'ater  Service  and 
Rates.   Public   Service    583 

Contract  as  to  Excavation.  City  En- 
gineer as   .-\rbiter  Under    43 

as  to  Extra  ^^'ork  Must  Be  Com- 
plied   with.    Provisions    of 561 

.Defective  Proceeding's  No  Foun- 
dation   for   Paving:    445 

for  Cement  Governed  by  Quantity 

Required      423 

for  Sewagre  Disposal  Plant,  Sub- 
stantial   Performance    of 42 

Held  to  Conform  Substantially  to 

City's    Resolution.    Paving     ....395 
Held  to  Create  Partnership  in  Irn- 

provemtnt    Construction     422 

."Immediate"  Notice  of  Default  to 

Suretv  on  Paving:    130 

.Oral  Chans:e  in  Terms  of  Written 
Excavation     IS 


Price      I  III  I'fi  rl  ual,      Mere      PhiIIIIHi: 

111   1)11    Work    for   I.eHM   than :,V,J 

I'rice  111-  on  (.^tiiintuni  .VI"Mi|i, 
\\lielllir  .Vddltlonul  Mat<  r!:i.l 
Pii.N  able   for  at    254 

.UiKularlty  of  Award  ui  ritr^^et 
I  iii|iro  veiiienl      .422 

.KeleaMe  of  Surely  by  Noif kcilnif 
t«,)   Kelain    KeserV'>   iinder   .    .  .     .4:i;! 

Keiiulred.  lOxi.'a  Work  Nut  Au- 
tlmrl/.i 'I    II     »\'iitli,4   'I-  0(1 

,.'-!(iWer  ' 'oniiniHMloiier':^  Dc-ImIoii 
Made     i-'llial     bj      il'rj 

\'alld  'I'lu'oUKh  Ki-Holiitioii  lor 
l;iil-i  ''.i.sHed  ltef(, re  (>r<linaneo 
iOlleiM,,.    puiiii.'    Imitr  )vern  III    i:,'J 

with  Traction  Co.,  Surety  not  Be- 
lla.s-d    iiy    I'a  vl'iL?       "!(.j 

Contracting.  PruceedliiK  to  (Jradc 
State      lllghwa\      —     ((blalniiiK 

l;l^;lit.s    of    Way    4  l.'i 

Contrai'l  III-  (•annoi  Claim  Payment  I'or 
I'nautliori/.ed  Work  on  liridKe 
JOxeept     Tliroiigli     Legislature.  .373 

for  Labor  and  Industrial  Claims. 
Advances   by   Hank    to    131) 

for  La<'k  of  ICea.sonable  Care  to 
Minimize  Cost  of  Completing 
Contract,    Surety    Liable    to.... 244 

iOnjoini'd  Separate  Actions 
-Against    ]>efaulting:    61 

Entitled  to  Recover  Pro  Rata  for 
Road  AV'ork  Done  H<;l'ore  De> 
fault — Contractor  Held  J^iable 
for  Cost,  not  Reas.in  ible  Val'Je, 
of   Completion    by   Ano.,her    ....117 

for  Schoolhouse  Must  Be  Fol- 
lowed. Statute  Requiring  Two 
Sureties    on    Bond    of    139 

Held  Assignable.  Part  of  Payment 
to  Become  Due   by  City  to    ....354 

in  Money  Retained,  Rig:hts  of 
Surety    and    ^\ssig'nee    354 

Not  Liable  for  Injury  by  Require. 1 
Fencing,  Construction    423 

on  Cost-plus  Must  Exercise  Good 
Faith      244 

on  Public  Works  of  Money  Due 
Must  Be  Filed  under  New  York 
Statute.   Assignment   by    523 

.Statutory  Bond  Provision  as  to 
Supplies    to    373 

.Statutory  Duty  to  Pay  Paving'   ..    90 

Suing'  for  Substantial  Perform- 
ance Must  Show  Cost  of  Work 
not     Done 225 

,"\\'aiver  by  Surety  of  Time  Lim- 
itation for  Suit  by   265 

Conti actors  Held  Entitled  to  File  Sec- 
ond   Bond    After    Bid    Accepted, 

Road   Construction    159 

Contractor's  Bond  Not  Liable  on  Non- 
lienable    Items,    Surety    on    Im- 
provement     244 

Claim.  Inaccurate  Use  of  I^an- 
Kuag-e    in   Framing    42 

Damages  Against  Municipality  for 
Unwarranted  Termination  of 
Contract     289 

Indemnity  Bond,  Consideration  for 
Municipal      61 

Option  to  Select  Method  of  Do- 
ing   Work     61 

Pav'ng    Guaranty    Construed 583 

Surety.    Affirmance    of    Judgment 

against     265 

Construction.  Contract  Held  to  Create 

Partnership   in   Improvement.  .  .422 

Contractor   Not  Liable   for   Injury 

by   Required    Fencing    423 

of   Indemnity   Contract    265 

Cost  of  Paving  Street,  Apportionment 

of     225 

of  Work  Not  Done,  Contractor 
Suing  for  Substantial  Perform- 
ance   Must    Show     225 

Plus    Must    Exercise    Good    Faith, 

Contractor    or    244 

County  Seat  Held  Unerfcrcable,  Aim- 
ing to   Prevent   Removal   of.... 373 
Curb   Extended    Time   for   Filing  Lien 

Notices,   Wetting  Down    354 

Damages  Against  Municipality  for 
I^nwarranted      Termination      of 

Contract.  Contractor's   289 

for      Delay      on      Public      Works, 

^^'here  Liquidated    , 117 

for    Delay.    Sufficient    and    Insuffi- 
cient  Claims   for  Consequential. 395 
for   Failure    to   Tile   Sewer   Across 

Private   Land   Under  Contract ..  495 
for   Location   of   Road    Waives   Ir- 
regularities.    Claiming      445 

Defective  Proceedings  No  Foundation 

for   Paving   Contract    445 

Delay  in  Notifying  Surety  of  Contrac- 
tor's   DefauP    Discharges    Surety. 

Unreasonable     265 

.Suflicient   and   Insufficient  Claims 
for  Consequential  Damages  for.  395 
Desirability    of   Other    Routes   No   Ob- 
jection to  Road.  Cheapness  and. 445 

Electric  Light  System.  Municipality's 
Power  to  Use  IMachinery  Pur- 
ch.ase  for  Water  System  Inci- 
dentally   for    495 


levator  OperalorH  Hi;ld  Valid,  City 
Ordinance  Requirlnij^  Lb.'eriHlntf 
of     600 

fiKineer  MuUe  ConcluBlve  Verbal 
Modliliation  of  Cunstrucliun 
Conii'aet,    DeclHlon«    of    285 

rect    Village    llallM   without    KxpreMD 

Statiiiory   Authority,    Power   to. 395 

xcuvatii^ii   by  MIkhoutI  Statute,  Dou- 
ble   Mi.uMureinentH    for    Earth.. 13'J 
Held  Cllar^ablu  aB  Shallow  Flow- 
UKo     lOxcjivallon     373 

xpenMi:,    MorouKli    Held    not    Liable    for 

To.vn.ship    illtfhwuy     395 

Oxtenhion     May     Be     Made     at    Antfle 

Willi     lOxlMtliiB    Street,    Street..  4 1& 

xtra    Work    MuMt   Be   Complied    with, 

I'rovlHion.s  of  C'fitract  as   to... 561 
Work    noi    Authorized   in    WrlllnK 

a.s  (.'onlract   Jtequlred    

OxtraH  and  Work  for  Which  no  Unit 
J'rlc-!H  are  Provided,  Callu  for 
Unit  PrlceH  for  Contingent  .... 


90 


42 


Failure  to  Notify  Owner  of  Street 
Paving  Improvement  VoIUh  A»- 
se  Shine  111     395 

l''eiielnK,   ConstriKtion   Contractor  Not 

J..iable  for  Injury   by  Required.  423 

Franchise  JOxceediiig  Authorized  Pe- 
riod  void   in   Toto    5S3 

Garbage  Itemoval  Except  by  Licensee 
or  Contractor,  City's  Prohibi- 
tion    of     561 

"Grading"  Streets,  Judicial  Defini- 
tions of   583 

Guaranty  Construed.  Contractors  Pa'v-- 

ing     583 

Halls  without  Express  Statutory  Au- 
thority, Power  to  Erect  Vil- 
lage      395 

Hearing  on  Remonstrances  Invalid 
under  New  Jersey  Home  Rule 
Act,  Ordinance  Passes  without.  523 

Highway  Expenditure.  Court's  Discre- 
tion  as   to   Injunction   against.. 467 
Expenses,  Borough   Held  not  Lia- 
ble   for    Township     395 

— Obtaining  Rights  of  Way  Con- 
tracting, Proceeding  to  Grade 
State     443 

Home  Rule  Act.  Ordinance  Passes 
without  Hearing  on  Remon- 
strances Invalid  under  New 
Jersey     523 

Implements,  Can  Lease  Them,  Road 
Commissioners,  Authorized  to 
Purchase     225 

Improvement    Construction.    Contract 

Held   to   Create  Partnership  in. 422 
Contract,  Regularity  of  Award  of 

Street     422 

is    Completed     in     Kansas.    Taxes 

Can    be    Levied    Before     493 

Voids  Assessment,  Failure  to  No- 
tify  Owner   of   Street   Paving.. 393 
.When      Mechanics'      Liens      Date 
Back    to    Beginning   of    289 

Improvements  Against  School  Corpo- 
ration Property.  Statutory  Lien 
for   Constructing    117 

Indebtedness.  Cash  at  Credit  of  Spe- 
cial Fund  for  Public  Utility- 
Deducted    in    Fixing   Limit   of..  523 

Indefinite     Notices     of     Intention      to 

Pavo    Streets    423 

Indenniity   Contract.   Construction   of.  265 

Injunction    against    Highway    Expen- 
diture. Courts  Discretion  as  to. 467 
Obtained    by    Contractor,    Exten- 
sion   of    Time     43 

Injured  by  Hidden  Danger  in  Unim- 
proved Part  of  Street,  Recovery 
of    Pedestrian     600 

Insurance  Not  Surety  Contract,  Con- 
tractor's Bond   is  an    2S9 

Interference  with  Contractor  on  Pub- 
lic  Work   by  Government    43 

Judgment  Against  Contractor's  Sure- 
ty   Affirmance    of    265 

Labor  Conditions.  Subcontractors. 
Abandoning  Contract  for  Con- 
tractor's      Delay,       Can       Show 

Changed    42 

Performed  or  Furnished  and  Ma- 
terial Used  in  Public  Works — 
Meaning  of  "Work"    61 

I>aborers  and  Materialmen  on  Govern- 
m'l^nt  Contractor's  Bond-Time 
Limit.  Risrht  of  Action  of  .  .  .  223 
and  Materialmen  on  Public 
"^^'orks  "Should  be  Liberally 
Construed.   Statutes  Protecting.    90 

LangU5<"e      in      Framina      Contractor's 

Claim.    Inaccurate    Use    of    42 

T.,icensee   or   Contractor.    City's   Prohi- 
bition  cf  Garbage   Removal  Ex-^ 
cept  by   561 

T^icensina:  of  Elevator  Operators  Held 
Valid.  Citv  Ordinance  Requir- 
ing    : 'joo 

Lien    for    Constructing    Improvements 
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against        School        Corporation 

Property,   b'tatutory    117 

for  Material  Used  in  Sewer  Con- 
struction.   Materialmen's     42 

Good  as  against  Assignee  of  Con- 
tractor,   Materialmen's    200 

Xotices,  Wetting  Down  Curb  Ex- 
tended  Time   tor  Filing    354 

Liens  Date  BacU.   to  Beginning  of  Im- 
provement,   When    Mechanics'.  .289 
-Work    and    Materials    for    Public 

Librarv.    Mechanics'     159 

Limitations    of    Buildings    in    Towns 

and    Cities     201 

Location  of  Hoad  Waives  Irregu- 
larities, Claiming  Damages  for.44o 

Machinery  Purchased  for  Water  Sys- 
tem Incidentally  for  Klectric 
Light  System,  Municipality's 
Power  to  Use    495 

Material,  City  Not  Bound  by  Building 
Committee     Chairman's     Unau-^ 

thorized  Order  for   373 

Pavable  for  at  Contract  Price  or 
on     Quantum    Meruit,    Whether 

Additional     354 

Used  in  Public  Works — Meaning 
of  "Work.  "  Labor  Performed  or 

Fvrnished  and    6] 

Used  in  Sewer  Construction,  Ma- 
terialmen's Lien   for    42 

Materialmen's  Claim  Against  Con- 
tractor's —  Surety  Efforts  to 
Collect   Debt    42 

Materialmen  on  Public  Works  Should 
be  Liberally  Construed,  Stat- 
utes Protecting  Laborers  and..  90 
under  Contract  and  Surety  Bond, 
Obligation  to  Pay  Sub-contract- 
ors  and    90 

under  Contractor's  Surety  Bond, 
Right   of    IS 

Measurements    for    Earth    Excavation 

bv   Missouri    Statute,   Double...  139 

Mechanic's    Lien    Act.    State    Highway 

Commission   not   a  Municipality      _ 
within    Municipal    49o 

Missouri     Statute.     Double     Measure- 

mcnto  for  Earth  Excavation  by. 139 

Notice   of  Default   to   Surety   on   Pav- 
ing   Contract,    "Immediate".  ..  .139 
of    Subcontractor's    Default,    S'uf- 

ficiencv   of    61 

Notices   of   Intention   to   Pave   Streets, 

Indefinite    423 

Option    to    Select    Method     of    Doing 

Work.   Contractors'    61 

Ordinance  Held  Valid,  Building  Per- 
mit      495 

Passes  without  Hearing  on  Re- 
monstrances Invalid  under  New 
Jersey  Home  Rule  Act 523 

Partnership  in  Improvement  Con- 
struction.     Contract      Held      to 

Create     422 

Pave  Street.  Indefinite  Notices  of  In- 
tention   to    423 

Pavir.sr  Assessment — Paving'  Street 
Car  Tracks,  Defective  Perform- 
ance  No   Defense   to    422 

Contract.     Defective     Proceedings 

Xr,    Fnunrlation    for    445 

Contract    Held    to    Conform    Sub- 
stantially  to   City's  Resolution. 395 
Contract  with  Traction  Co.,  Sure- 
ty not   Released  by    395 

Irnnr'^vement  Voids  Assessment, 
Failure     to     Notify     Owner     of 

Street    395 

Material.  Limitation  in  Specifica- 
tion   of    561 

Street,  Apportionment  of  Cost  of. 225 
Pay  for  Subway  Engineers.  Increased  63 
Pavine:  Contractor.  Statutory  Du- 
ty   to    90 

Payment    for   Unauthorized    Work    on 

Bridge    Except    Through    Legis- 

"        lature.  Contractor  Cannot 

Claim     373 

to  Become  Due  by  City  to  Con- 
tractor   Held    Assignable,    Part 

of     3F4 

Performance  No  Defense  to  Paving 
Assessment — Paving  Street   Car 

Tracks     422 

Power  to  Erect  Village  Halls  T\'ith- 
out  Express  Statutorv  Author- 
it"     395 

Proceeding  to  Grade  State  Highway — 
Obtaining  Rights  of  Way  Con- 
tracting      445 

Proceedings  No  Foundation  for  Pav- 
ing   Contract,    Defective    445 

Promipp  to  do  Work  for  Less  than 
Contract        Price        Ineffectual, 

Mire      561 

Public       Bnildintrs.       Contracts      Suits 

Against   States   for  Work   on...    18 
"Public  'Work"  Does  Not  Include  Pri- 
vate  Refusp   Disposal   Plant.... 467 
Quantity   Required.   Contract   for   Ce- 
ment Governed   by    423 

Quantum    Meruit     Whether    Addition- 
al Material   Payable   for   at   Con- 


tract Price  or  on    354 

Kates,    Public   Service   Commissioners* 

Power  Over  Water  Service  and. 583 

Uefus-e  Disposal  Plant,  "Public 
Works"  Does  Not  Include  Pri- 
vate      467 

Regulation  of  Business  and  Heights 
of       Buildings,       Municipalities' 

Pjwer    Respecting    467 

of    Free    Service    of    Water    to 
Cities     52;s 

Removal  of  County  Seat  Held  Unen- 
forceable, Aiming   to  Prevent.. 373 

Reserve    Under    Contract.    Release    of 

Surety  by  Neglecting  to  Retain. 423 

Reservoir  Excavation  Held  Charge- 
able as  Shallow  Flowage  Exca- 
vation      373 

Retained,  Rights  of  Surety  and  .As- 
signee  of   Contractor   in  Money. 354 

Road  Bond  Statute  Modified   by  Later 

Act     37,} 

, Cheapness    and    Desirability    of 

Other   Routes   No   Objection   to. 445 
Commissioners,       Authorized       to 
PurcJase        Implements,        Can 

Lease    Them    225 

Construction    Contract — L^navoid- 

able  Delay,  Extra  Work  on... 225 
Improvement  Statute,  Validity  of. 495 
Waives     Irregularities,     Claiming 

.    Damages   for   Location   of 445 

Work  Done  Before  Default — 
Contractor  Held  Liable  for  Cost, 
not  Reasonble  Value  of  Com- 
pletion by  Another,  Contractor 
Entitled  to  Recover  Pro  Rata 
for    ,-117 

Road  Work,  Construction  of  County  s 

Order  As  To    600 

Roads  by  Specified  Route,  Construc- 
tion of    583 

Routes  No  Objection  to  Road.  Cheap- 
ness  and   Desirability   of  Other.445 

Sea  Wall  Held  Indivisible  Making 
Contractor  Liable  to  Replace 
Part  Damages  by  Storm,  Con- 
tract   for    •    42 

S'ewage     Disposal     Plant.     Substantial 

Performance  of  Contract  f->r...    42 

Sewer  Across  Private  Land  Under 
Contract,    Damages    for   Failure 

to    Tile    455 

Work  Contract,  Construction  of 
Clause  Authorizing  Suspension 
in     IS 

"Sidewalks,"   "Streets"   in   Statute   not 

Intended    to    Include    44o 

Signposts  at  Intersection  of  Streets 
not  Defects  —  Care  in  Mainte- 
nance         467 

S*peciflcation  of  Paving  Material,  Lim- 
itation   in    561 

Statute   Modified   by   Later   Act,   Road 

Bond    373 

Not  Applicable  to  Work  on  Pub- 
lic Highway,  Stop  Notice    159 

Not  Intended  to  Include  "Side- 
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New  Water  Su|)|)1y  Works 
of  Winnipeg* 

By  James  H.  Fuertes,  Consulliiifr  En},'. 

Brief  history  of  Wi^u^g  Water  Works.     Descripti'or^  of  new  supply  and  of 

country  traversed  by  the  long  concrete  gravity  aqueduct.     Unusual  intake 

conditions  and  special  design  thereby  necessitated  for  intake. 

,     t      ,  ,-      -i^o  ^r^r+l-.  r^f  the      merit  at  VVinnipetj  of  manufacturing  or  industrial 
Winnipeg  ,s  Mtuated  abou,    ...  „  ,1  s  no  *  of    he     ™;:'=';^^";,,„Pt  „,„,;{„,  ,„pp,y  of  suitable  water 


inliM-national  boundary,  and  about  ;5.)  miles  soutn 
of  the  soullicni  end  of  Lake  Winnipegf,  at  the  junc- 
tion of  the  Red  river,  which  rises  m  Minnesota 
and  follows  a  northerly  course,  and  the  Assiniboine 
nver  joining  it  from  the  west,  the  combined  waters 
continuing  north  to  an  outlet  into  Lake  Winnipeg. 
The  city,  prior  to  its  organizaton  as  a  town,  was 
merely  a  small  settlement  or  trading  post,  oalled 
Fort  Garry,  at  the  i unction  of  these  two  rivers. 
In  1871  the  pcpulation  of  Winnipeg  is  given  as 
18(i9;  bv  1890  it  had  jumped  to  23,000;  by  1910 
to  132,720,  and  by  1913  to  215,000;  the  preseni 
population  is  estimated  to  be  250,000.t 

The  new  water  works  of  Winnipeg,  forming  the 
subject  of  this  paper,  were  built  to  provide  a  sat- 
icfactorilv  large  supplv  of  soft  water.  Before  the 
tonstruct'ion  of  these  new  works  the  city  depended 
upon  a  ground  water  supply  of  very  hard  water, 
unfit  without  softening,  for  manufacturing  or  com- 
mercial uses,  and  too  limited  in  quantity  even  for 
domestic  use.    Under  such  conditions  the  estabhsh- 


*  Presented   at  the   Montreal   convention   of   the   American   Water- 
works   Association.  t>-  ^  •   ,. 
tEntire   Greater   Winnipeg  Water   District. 


works  requiring  a  plentiful  supply  of  suitable  water 
was  out  of  the  question  and  a  great  handicap  to 
the  proper  development  of  her  otherwise  excellent 
resources  as  a  trade  center.  The  question  of  chang- 
ing the  water  supply  had  been  agitated  annually  for 
a  number  of  years,  but  the  inevitable  expense  in- 
volved in  going  a  great  distance  to  secure  a  new 
su])ply  necessitated  the  postponement  of  active  steps 
in  that  direction  a  number  of  times. 

Prior  to  1880  the  municipal  water  supply  of  Win- 
nipeg was  obtained  from  wells  scattered  about  the 
town  and  distributed  to  the  consumers  from  tanks 
and  barrels  on  carts  in  the  summer,  or  sleds  in  the 
winter.  In  1882  the  Winnipeg  Water  Works  Com- 
pany, operating  under  an  exclusive  twenty-year 
franchise,  built  a  water  works  plant  on  the  Assini- 
boine river  on  Armstrongf  point,  establishing  a 
pumping  station  and  mechanical  filter  plant  of  the 
pressure  type,  the  filtered  water  being  pumped  di- 
rectly into  the  city's  street  mains.  This  system 
was  purchased  by  the  city  in  April.  1899,  for  a 
little  over  a  quarter  of  a  million  dollars,  but  was 
abandoned  in  1905  following  the  introduction  of 
a  ground  water  supply. 
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The  quality  of  the  water  purveyed  from  the  As- 
siniboine  plant  was  not  satisfactory,  nor  was  the 
ground  water  supply,  both  being  very  hard.  Agita- 
tion in  favor  of  a  new  and  better  supply  was  kept 
up  more  or  less  continuously  from  that  time  until 
the  commencement  of  the  building  of  the  present 
new  supply. 

In  March,  1883,  Dr.  Agnew  in  a  letter  to  the 
Free  Press,  directed  attention  to  the  Lake  of  the 
Woods  as  a  source  to  which  Winnipeg  must  ulti- 
mately look  for  her  water  supply,  and  again  elab- 
orated upon  this  source  in  February,  1884,  in  an 
address  before  the  Manitoba  Historical  and  Scien- 
tific Society.  In  Febniary,  1895,  Walter  Moberley, 
C.  E.,  made  a  report  to  the  City  Council  advocat- 
ing a  new  supply  from  the  Winnipeg  river.  Noth- 
ing was  done  with  either  suggestion,  however,  and 
in  October,  1896,  Col.  H.  N.  Ruttan,  city  engineer, 
reported  on  the  relative  merits  of  a  supply  from  the 
Assiniboine  river  and  a  supply  from  artesian  wells. 

The  well  supply  was  developed  quite  extensively ; 
the  water,  however,  while  agreeable  to  the  taste  and 
excellent  as  to  appearance,  was  too  hard  for  or- 
dinary municipal  purposes  and  in  September,  1807, 
Rudolph  Hering  was  asked  to  report  upon  the 
possibility  of  softening  this  water  and  on  the  mer- 
its of  other  available  sources  of  supply.  Mr.  Her- 
ing examined  and  reported  on  a  ground  supply 
from  Poplar  Springs,  a  pumped  supply  from  the 
Assiniboine  river,  a  pumped  supply  from  Winnipeg 
river,  and  on  the  extension  and  softening  of  the 
artesian  well  supply,  recommending  that  the  sof- 
tened ground  water  supply  be  adopted  and  further 
developed. 

About  1905,  the  city  having  been  much  depletea, 
so  far  as  local  sources  were  concerned,  another  ex- 
amination was  made  and  reported  on  to  Councils  in 
1907  by  Messrs.  Fuertes,  Lea,  Schwitzer  and 
Whipple,  w^ho  investigated  the  possibilities  of  ex- 
tending the  ground  water  supply,  securing  a  supply 
from  the  Red  river  and  the  Assiniboine  river,  as 
well  as  supplies  from  the  Winnipeg  river,  and  from 
the  Lake  of  the  Woods.  This  report  favored  de- 
veloping a  supply  from  \\'innipeg  river  as  being 
less  expensive  than  a  supply  from  the  Lake  of  the 
Woods,  while  being  equally  satisfactory,  after 
proper  treatment. 

Following  this  report  another  investigation  was 
made  by  Prof.  C.  S.  Schlichter  for  Public  Utility 


Commissioner    H.    A.    Robson,    favoring   a    supply 
from  the  Lake  of  the  Woods,  or  Shoal  Lake. 

In  the  following  year,  1!)L"3,  the  question  of  the 
desirability  and  availability  of  the  Shoal  Lake 
Supply  was  again  referred  to  a  commission  of  en- 
gineers, comi>osed  of  Dr.  Rudolph  Hering,  Fred- 
crick  P.  Stearns  and  James  H.  Fuertes,  who,  after 
considering  the  possibilities  of  a  gravity  supply  to 
^V'innipeg  from  the  Lake  of  the  Woods,  through 
a  concrete  aqueduct,  concluded  that  works  could 
be  built  of  much  larger  capacity  than  had  hereto- 
fore been  considered  for  a  sum  which  would  not 
be  too  difficult  for  the  district  to  provide.  The  re- 
port was  adopted  by  the  off'icials  of  the  Greater 
Vv'innipeg  Water  District  on  September  6,  1913. 
On  the  20th  of  the  same  month  five  field  parties 
were  on  the  ground  making  the  preliminary  sur- 
veys for  the  alignment. 

THE    NEW    SUPPLY 

Organization  :  Since  Shoal  Lake  waters  are  tribu- 
tary to  the  waters  of  the  Lake  of  the  Woods,  a 
portion  of  which  crosses  the  international  boundary 
into  the  United  States,  it  was  necessary  to  secure 
for  the  project  the  approval  of  the  International 
Joint  Commission  having  jurisdiction  over  boun- 
dary waters ;  and  as  the  boundary  line  between  the 
provinces  of  Manitoba  and  Ontario  passed  through 
Indian  bay,  a  tributary  of  Shoal  lake,  it  was  neces- 
sary also  to  secure  the  consent  of  the  Ontario  gov- 
ernment to  the  taking  of  these  waters. 

The  Greater  Winnipeg  Water  District  was  or- 
ganized and  constituted  by  proclamation  of  the 
lieutenant-governor  of  Manitoba  June  10,  1913. 
The  Water  District  was  authorized  to  go  outside 
of  Manitoba  for  water  by  the  Dominion  Parlia- 
ment in  Act  3-4,  George  V.,  Chapter  208,  and  on 
October  2,  1913,  an  order  in  Council  of  the  Prov- 
ince of  Ontario  was  passed  permitting  the  use  of 
water  for  the  Winnipeg  Water  District  from  Shoal 
Lake  up  to  a  limit  of  100  million  gallons  per  day. 
The  International  Joint  Commission  approved  the 
application  January  15,  1914. 

All  difficulties  in  regard  to  the  securing  of  the 
water  having  been  settled,  surveys  and  investiga- 
tions were  immediately  started  and  by  the  end  of 
February,  1914,  the  location  was  completed,  there 
having  been  involved  the  taking  of  380  square  miles 
of    topography,    362    miles    of    transit   lines,    1,31T 
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miles  of  k-vrls,  \)!'>  miles  of  [jiceisc-  levels,  1I,;VI'I 
feet  of  soimdiuj^s  in  Indian  hay,  and  .■{,H!»T  teet  of 
test  borings  i\\ni\^  tlu-  line  of  a(|ue(liict. 

The  work  of  elearinj,^  the  rij^-ht  of  way  was 
.started  in  Mareh,  l!M  I,  and  linished  in  about  three 
months,  the  standard  width  of  the  rij,dit  of  way 
being  iJOU  feet,  jijreater  widths  were  secured  where 
necessary.  The  lirst  actual  construction  work  was 
the  erection  of  lln'  telephone  line,  IH  nii!e>  lonj^', 
which  was  be^un  May  T),  l!)ll,  and  cost  about  ^'^'i,- 
500.  In  October,  liH  \,  contracts  were  awarded  for 
the  whole  ac|Ueduct  from  Deacon  to  .Shoal  lake, 
and  the  lirst  water  was  turned  throuf^h  the  com- 
pleted acjueduct  and  discharged  into  the  MclMiillips 
street  reservoir  in  \\'i:inii)eji;  on  March  2V),  1  !'!!•. 

Kollowinj^  receipt  of  this  report  and  its  adoption 
\>y  the  city  of  Winnipeg  and  .six  other  smaller 
neighboring  nnmicipalities  which,  with  Winnipeg, 
had  organized  under  the  law  of  the  Dominion  and 
the  provinces  as  "The  (jreater  Winnipeg  Water 
-District"  and  the  appointment  of  the  commissioners, 
the  engineers  and  the  necessary  staff  prepared  the 
way  for  actively  j^rostcuting  the  establishment  of 
the  new  supply. 

COUNTRY  tr.\vi-:r.si:o  liv  Tiiii:  aqueduct 
It  was  found,  from  studies  and  inspection,  tha* 
the  line  proposed  in  the  Hering-Stearns-Fuertes  re- 
port (which  was  based  partly  upon  surveys  made 
specially  for  this  report  and  partly  upon  interpo- 
lated profiles  based  upon  the  profiles  of  the  Ca- 
nadian Pacific  and  Grand  Trunk  Railways)  was  a 
practicable  line  but  that  a  more  intimate  knowledge 
of  the  country  cither  side  of  this  line  gave  promise 
of  securing  a  more  economical  aqueduct  than  that 
following  the  line  proposed. 

Throughout  the  whole  length  of  the  line  the 
country  is  very  flat  and  was  largely  covered  with 
swamps,  timber  and  underbrush.  Only  in  a  few 
places  was  it  possible  to  see  off  to  any  distance 
from  the  line,  and  actual  elevations  had  to  be  taken 
along  the  section  lines,  or  wherever  clearings  had 
been  cut  out,  for  a  distance,  sometimes,  as  much  as 
ten  miles  either  side  of  the  line,  in  order  to  avoid 
running  into  impracticable  country  on  the  one  hand, 
and  in  order  to  be  able  to  pick  out  a  better  align- 
ment on  the  other  hand. 


I''or  about  twenty  miles  eastward  frfjm,  Winnipeg 
the  plains,  formed  by  the  deposition  of  clays  from 
sus])ension  in  the  .sea  water  f>f  the  ancient  glacial 
Lake  Agassi/.,  have  a  slojx;  of  but  (jne  to  three 
feet  to  the  mile.  To  the  e.istward  oi  this  plain  the 
country  rises  somewhat  m(jre  rapidly  for  a  few 
miles.  Large  deposits  of  gravel  occur  in  ridges 
along  what  were-,  in  ancient  times,  prf>gressive  shore 
lines  of  this  inlanfl  sea  as  the  continental  ice-cap 
receded.  Where  the  shore  line  followed  along  the 
contour  oi  the  ground,  the  glacial  deposits  were 
washed  out,  leaving  the  sanrl  and  gravel  compara- 
tively clean  and  free  irom  clay.  Going  still  further 
east  and,  in  fact,  Unated  more  or  less  along  the 
whole  length  of  the  aqueduct,  the  soil  is  a  m.ixture 
of  clay,  sand  and  gravel,  sometimes  stratified  and 
sometimes  mixed,  on  top  of  which  has  grown  up 
successive  generations  of  vegetation  forming  what 
are  locally  termed  "muskegs." 

The  sub-soil  throughout  the  whole  distance  is 
practically  water-tight,  and  consequently  the  run- 
off of  rain  and  melting  snow,  which  amount  to- 
gether to  only  about  22  inches  from  the  watershed 
m  a  year,  is  retarded  so  greatly  that  but  three  open 
streams  are  crossed  by  the  aqueduct  in  the  nearly 
1.00  miles  between  Shoal  lake  and  the  Seine  river, 
which  joins  Red  river  at  Winnipeg. 

SOURCE  OF   SUPPLY 

The  report  of  Hermg,  Stearns  and  Fuertes  rec- 
ommended securing  the  water  from  Indian  bay, 
that  portion  of  the  Lake  of  the  Woods  nearest  to 
Winnipeg.  Indian  bay  is  an  arm  of  Shoal  lake, 
and  Shoal  lake,  which  has  a  water  area  of  110 
.-quare  miles,  is  connected  with  the  main  Lake  of 
the  Woods  by  means  of  a  narrow  channel  called 
"Ash  Rapids."  While  the  watershed  of  Shoal 
Lake,  360  square  miles,  is  not  large  enough  to 
maintain  in  very  dry  years  a  yield  of  85  million 
gallons  a  day,  this  yield  can  be  had  by  drawing 
through  it  on  the  main  body  of  water  in  the  Lake 
of  the  Woods  without  appreciably  affecting  the 
water  level  of  the  main  lake.  The  fluctuation  in 
level  between  low  and  high  water  in  Indian  bay  or 
Shoal  lake  lies  between  elevations  1059. G  and  10G5.0 
above  sea  level. 

Indian  bay,   from   which  the  water   is  taken,   is 
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about  (5  miles  long  and  from  one  to  three  miles 
wide.  Numbers  of  soundings  lengthwise  and  cross- 
v/ise  of  this  lake  show  its  depth  to  vary  from  24 
to  26  feet  over  the  whole  bottom  excepting  in  the 
immediate  vicinity  of  the  shores,  which  shoal  up 
more  or  less  rapidly. 

At  the  western  end  of  Indian  bay  a  stream 
known  as  Falcon  river  enters  and  discharges  highly 
colored  water  from  swamps  lying  to  the  northwest 
of  Indian  bay.  Just  to  the  south  of  and  parallel 
with  Indian  bay  lies  Snowshoe  bay,  a  promontory 
varying  from  one-half  a  mile  to  a  mile  or  more  in 
width  and  with  a  length  of  about  six  miles  separat- 
ing Snowshoe  bay  from  Indian  bay.  Both  Snow- 
shoe  and  Indian  bays  connect  openly  with  Shoal 
lake  at  the  eastern  end  of  the  promontory  above 
mentioned. 

DECOLORIZATIOX 

The  waters  of  all  the  bays  tributary  to  Lake  of 
the  Woods  are  more  or  less  highly  colored,  hemg 
fed  by  small  streams  having  their  origin  in  the 
swamps  and  muskegs  bordering  the  main  lake.  The 
color  of  the  water  of  Shoal  lake  and  of  the  main 
Lake  of  the  Woods,  away  from  the  influence  of 
these  small,  highly  colored  streams  and  where  time 
and  the  bleaching  action  of  sunlight  have  had  an 
opportunity  to  bring  about  discolorization,  is  not 
high  enough  to  be  objectionable  for  ordinary  mu- 
nicipal uses.  Indian  bay,  when  first  examined,  was 
decidedly  discolored  throughout  its  whole  area,  the 
greater  part  of  the  discolorization  coming  from 
Falcon  river. 

A  study  of  the  topography  of  the  promontory , 
lying  between  Snowshoe  and  Indian  bays  disclosed 
a  low  area  through  which  a  canal  could  be  cut  at 
small  expense,  to  connect  the  two  lakes ;  which 
suggested  the  plan,  subsequently  adopted,  of  di- 
verting the  black  water  of  Snake  Lake  and  Falcon 
river  through  this  canal  into  Snowshoe  bay  by  the 
building  of  a  dyke  across  the  shallow  water  at  the 
west  end  of  Indan  bay. 

The  cost  of  this  dyke  and  canal,  which  secured  an 
intake  point  from  which  low  colored  water  could 
be  had  in  Indian  bay,  was  about  $1-47,000.  To  ex- 
tend this  aqueduct  5  miles  further  to  Shoal  lake, 
the  only  other  alternative  to  secure  satisfactory 
water,  would  have  cost  about  $1,000,000. 

The  results  have  been  quite  satisfactory,  as  may 
be  seen  from  the  statement  that  on  June  7,  1915 
(the  diversion  dyke  having  been  completed  in 
1914),  the  color  of  the  water  on  the  Falcon  river 
site  of  the  dyke  across  the  end  of  Indian  bay  was 
107,  while  the  color  on  the  Indian  bay  side  of  the 
d3'ke  on  the  same  day  was  9  (platinum  cobalt 
scale). 

The  natural  color  of  the  water  in  Indian  bay  is 
lower  in  the  winter  than  in  the  summer ;  under,  the 
ice  the  color  remains  practically  constant  during 
the  entire  winter.  During  the  winter  of  1919-1920 
the  color  at  the  intake  remained  at  12. 

The  bottom  of  Indian  bay  is  more  or  less  cov- 
ered with  accumulations  of  leaves,  shells  of  in- 
fusoria, dead  leaves,  grasses  and  other  matters  of 
crgariic  and  mineral  origin,  generally  reduced  by 
time  and  natural  agencies  to  a  stable  or  non-putres- 
cible    condition.      In    addition    the    waters    contain 


numbers  of  algae  and  living  organisms  of  various 
kinds. 

The  lake  being  comparatively  shallow,  the  waters 
experience  two  distinct  turn-overs  each  year,  due 
to  the  changes  in  temperature  above  and  below  the 
temperature  of  maximum  density.  Ice  forms  on  the 
lake  to  a  thickness  of  about  4  feet,  and  the  tem- 
perature of  the  water  drops  to  about  34  degrees 
at  the  bottom  of  the  lake  in  very  long-continued 
cold  weather. 

When  water  at  the  surface  of  the  lake,  on  the 
approach  of  cold  weather,  reaches  a  temperature  of 
;>9  degrees,  it  tends  to  sink  to  the  bottom  of  the 
lake  and  displace  the  warmer  and  lighter  water 
underneath.  This  continues  until  the  water  of  the 
entire  lake  has  reached  a  graded  temperature  such 
that  the  heaviest  remains  at  the  bottom  and  the 
lightest  at  the  top.  In  the  following  spring,  when 
the  surface  water  again  warms  up,  the  warmth 
being  transmitted  gradually  to  the  lower  strata,  as 
soon  as  that  at  the  surface  reaches  a  temperature 
of  39  degrees  it  sinks,  as  before,  displacing  the 
colder  water  beneath,  and  a  gradual  readjustment 
of  the  entire  mass  takes  place. 

There  are  thus  two  distinct  periods  when  bottom 
water  will  be  brought  to  the  surface  and  with  each 
over-turning,  of  course,  some  of  the  matters  which 
have  settled  to  the  bottom  will  be  caught  in  the 
rising  currents  and  brought  up  to  the  surface.  This 
phenomenon  is  one  which  requires  watching  for 
rriany  reasons,  one  of  which  was  discovered  dur- 
ing the  first  year  of  operation  of  the  new  works. 
On  the  occasion  referred  to  such  large  quantities 
of  grasses  and  weeds  were  brought  up  during  the 
over-turn  that  the  intake  screens,  before  thought 
was  given  the  matter  by  the  local  attendant,  became 
clogged  sufficiently  to  cause  a  head  of  several  inches 
on  the  screens,  with  the  consequent  breaking  out  of 
the  wire  mesh,  permitting  dirty  water  and  fish  to 
pass  into  the  aqueduct. 

BASIS  OF  DESIGNS  FOR  WORKS 

DESIGN   OF  INTAKE 

The  design  of  the  lake  intake  was  studied  out 
vvith  a  view  to  preventing  trouble  that  might  in- 
terrupt the  supply  of  water  to  the  city.  These 
troubles,  it  was  anticipated,  would  be  due  largely 
to  ice  in  the  extremely  cold  winter  weather.  It 
was  planned,  therefore,  to  allow  for  an  ice  sheet 
4  feet  thick  on  the  lake  and  to  have  a  passage  be- 
neath this  sufficiently  wide  and  deep  to  admit  the 
water  into  the  intake  with  as  little  loss  of  head 
as  possible  and  without  drawing  in  spicules  of  ice 
forming  on  the  under  side  of  the  ice  sheet. 

The  general  plan  was  to  extend  in  front  of  the 
gate  house  two  rock-ballasted  earthen  dykes  with 
the  side  slopes  of  1  on  3,  in  parallel  lines  cut  from 
the  shore  200  feet  to  where  the  water  was  about 
22  feet  deep  at  high  water,  the  dykes  being  180 
feet  apart  on  their  center  lines.  The  space  between 
these  dykes  was  dredged  out  and  the  whole  area 
covered  with  screened  gravel,  bringing  the  finished 
surface  up  to  elevation  1018,  or  about  13  feet  below 
mean  lake  level. 

The  front  wall  of  the  concrete  gate  house  was 
carried  down  to  a  depth  of  8.7  feet  below  average 
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lake  level,  or  C).2^y  feet  below  low  water,  in  order 
to  rut  olT  the  entrance  of  cold  air  into  the  screen 
cliainher  through  the  intake,  and  in  order  to  pre- 
vent the   formation  of   ice   in   the  intake  structure. 

The  screen  chamber  itself  was  simply  an  ex- 
tension of  the  aqueduct  with  its  bottom  wiiicned 
and  its  sides  made  vertical.  This  chamber  was 
divided  into  two  parts  by  a  louf^ntudinal  ])artition, 
and  two  sets  of  screen?  were  placed  within  in  such 
a  way  as  to  olTer  a  lar^e  area  to  the  moving;  water 
and  permit  of  removal  for  clcaninj^.  The  whole 
Fcreen  house  was  covered  with  an  earth  embank- 
ment four  feet  deep  for  frost-proofinj^,  so  that  ice 
would  not  fonn  on  the  fine  mesh  screens  and  re- 
tard the  pas.saj^c  of  the  water. 

Air  temperatures  as  low  as  50  degrees  below  zero 
are  not  infrcciuent  at  the  intake  and  commonly  tcm- 
jx'ratures  of  zero  and  lower  prevail  continuously 
fiom  the  bcp^inninp  of  December  until  the  end  of 
March.  Frost,  therefore,  v>^as  a  matter  to  be  reck- 
oned with  in  the  desi^  for  these  works.  The 
general  arrangement  of  the  intake  structure  is 
shown  in  Figures  1  and  2. 

The  screens  had  a  total  submerged  area  at  high 
water  of  about  700  square  feet,  which,  for  a  water 
consumption  of  100  million  gallons  per  day,  would 


conespond  with  7  square  feet  per  million  gallons 
per  day.  The  .screens  were  of  copjier  wire  ck^th, 
having  }i{-\uch  mesh  backed  by  a  screen  with  1- 
inch  meshes. 

After  the  accident  of  the  breaking  through  of 
the  screens  last  summer,  an  additional  set  of  ver- 
tical steel  racks  with  l>^-inch  spacing  was  installed 
just  below  the  upper  stop-k^jr  slot;  a  second  set  of 
screens  with  six  meshes  to  the  inch  was  also  in- 
stalled in  connection  with  the  coarser  screen  to 
guard  against  a  possible  reptition  of  that  unfor- 
tunate and  unj)leasant  experience,  'ihc  three  bar- 
riers have  been  successful  in  excluding  undesirable 
water-borne  life. 

The  screens  are  lifted  for  cleaning  by  a  chain 
hoist  running  on  overhead  tracks.  Inside  of  the 
screen  house,  but  below  the  screens,  there  is  a  boat 
entiance  to  permit  the  dropping  of  a  boat  into  the 
aqueduct  for  the  purposes  of  inspection  from  the 
Ipkc  tf)  the  inverted  siphon  at  the  vcnturi  meter 
under  Falcon  river.  Another  boat  entrance  is 
placed  just  beyond  Falcon  river  to  permit  of  in- 
spection from  Falcon  river  to  Birch  river,  and 
again,  at  the  beginning  and  end  of  each  of  the  in- 
verted siphons  to  the  end  of  the  arched  section  "5 
miles  east  of  Deacon. 


The  American  Water  Works 
Association  Convention 


Narrative  of  the  fortieth  annual  convention  of  the  Association,  held  at  Mon- 
treal, Canada.  Some  slight  changes  were  made  in  the  constitution,  a  few 
new  committees  appointed  and  Cleveland  selected  for  the  next  convention. 
The  papers  were  read  and  discussed  practically  as  provided  by  the  program. 
The  exhibit  was  an  unusually  attractive  one. 


About  450  members  of  the  American  Water 
Works  Association,  accompanied  by  an  unusual 
number  of  ladies  as  guests,  attended  the  fortieth  an- 
nual convention  of  the  American  Water  Works 
Association  at  Montreal  during  the  week  of  June 
21  to  26.  Even  the  rainy  weather  which  was  con- 
tinuous during  the  first  two  days  of  the  week  did 
not  prevent  the  convention  from  being  a  most  en- 
joyable one,  and  all  of  the  members  retained  the 
spirit  of  optimism  which  was  illustrated  by  Secre- 
tary Diven  when  he  said  (during  the  trip  down  the 
Lachine  Rapids)  that  it  was  fortunate  it  was  rain- 
ing, because  the  glare  of  sun  on  the  water  would 
have  prevented  a  good  view  of  the  rapids. 

The  exhibit  was  an  unusually  complete  and  at- 
tractive one,  and  the  lay-out  was  such  that  not  only 
did  one  have  to  pass  through  the  exhibit  hall  to 
reach  the  convention  hall,  but  until  he  had  famil- 
iarized himself  with  the  route  he  was  likely  to 
wander  past  most  of  the  exhibits  before  he  could 
find  where  the  literary  part  of  the  convention  was 
being  staged. 

There  was  just  enough  of  the  non-technical  en- 


tertainment to  relieve  the  long  tedium  of  listening  to 
and  discussing  papers,  the  diversions  consisting  of 
a  trip  through  the  rapids  and  a  smoker.  The  ladies 
also  were  well  taken  care  of,  although  the  rain  in- 
terfered to  some  extent  with  the  program  for  their 
entertainment.  In  all  respects  the  convention  was 
very  well  planned  and  the  plans  carried  out  mosi 
effectively. 

The  program  of  the  convention  meeting  was  fol- 
lowed very  nearly  as  planned  and  printed  (with  the 
customary  exception  that  the  sessions  were  all  late 
in  beginning).  A  few  papers  which  had  been 
scheduled  were  not  present,  and  on  the  other  hand, 
there  were  two  or  three  which  had  come  in  after 
the  program  was  made  up.  Superintendent's  day 
gave  opportunity  for  a  series  of  general  and  very 
interesting  discussions  and  formed  a  most  enjoy- 
able conclusion  to  the  sessions  of  the  convention. 
During  the  morning  and  afternoon  discussions  of 
this  day  in  the  main  audience  room,  the  Chemical 
and  Bacteriological  Section  was  holding  sessions  in 
aii  adjoining  room,  from  which  they  emerged  to 
join  the  main  body  of  the  society  in  watching  a 
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most  interesting  set  of  moving  pictures  showing  the 
formation  of  frazil  and  anchor  ice  and  Hstening  to  a 
paper  on  the  subject  of  the  formation  and  preven- 
tion of  such  ice. 

In  addition  to  the  trip  through  the  rapids  and  the 
smoker,  many  of  the  members  found  time  for  golf 
and  some  for  a  view  of  the  city  from  an  airplane. 
On  Friday  a  number  visited  the  Montreal  Water 
Works  plant  in  a  specially  conducted  party,  a  few 
having  visited  the  plant  individually  on  previous 
days. 

The  business  of  the  convention  consisted  in  the 
selecting  of  members  of  the  Nominating  Committee 
from  the  several  districts,  the  selection  of  the  place 
for  the  next  convention,  and  the  adoption  of  amend- 
ments to  the  constitution.  The  first  amendment  had 
to  do  with  the  nominating  of  officers,  the  change  be- 
ing only  in  the  detail  that  the  Nominating  Commit- 
tee should  be  selected  during  the  first  day  of  the 
convention.  This  would  permit  the  Nominating 
Committee  to  meet  without  the  cost  to  the  Society 
of  their  traveling  expenses  (amounting  to  about 
$500)  in  order  to  reach  a  common  meeting  place 
or  the  inconvenience  to  the  members  of  the  Nom- 
inating Committee  required  bv  attending^  suc'n  meet- 
ing. The  amendment  makes  Article  VI,  Section  4. 
read  as  follows 

"At  the  last  order  of  business  of  the  second  session  of 
the  first  day  of  the  annual  convention,  the  members  of 
each  district  shall  elect  a  member  of  the  Nominating  Com- 
mittee to  represent  their  respective  districts.  Due  notice 
of  such  election  shall  be  prominently  given  in  the  program 
of  the  convention  (except  in  the  year  1920)  which  shall 
be  mailed  to  the  members  at  least  three  weeks  previous  to 
the  opening  date  of  the  convention.  The  votes  of  the 
districts  shall  be  by  ballot  or  acclaim,  and  a  majority  vote 
of  the  members  of  each  district  present  and  voting  shall 
elect  the  member  of  the  Nominating  Committee  to  repre- 
sent that  district.  The  members  of  the  Nominating  Com- 
mittee so  elected,  together  with  the  last  past  president  at 
the  convention,  who  shall  be  chairman,  shall  constitute 
the  nominating  Sommittee  to  place  in  nomination  candi- 
dates for  the  offices  to  be  filled  for  the  ensuing  year." 

Article  VI,  Section  5,  was  amended  to  read : 

•The  Nominating  Committee  shall  hold  a  meeting  at 
8:30  A.  M.  on  the  second  day  of  the  convention;  previous 
to  which  time  suggestions  of  names  to  fill  the  various 
offices  may  be  made  by_  members  of  the  association  to  the 
members  of  the  Nominating  Committee,  or  by  leaving 
same  with  the  secretary  of  the  association  prior  to  the 
meeting  of  the  committee ;  names  sent  to  the  secretary 
by  mail  at  any  time  prior  to  the  meeting  of  the  committee 
shall  also  be  presented  to  the  committee  for  considera- 
tion. Nominations  shall  be  by  majority  vote  of  the, 
Nominating  Committee,  who  must  place  in  nomination 
one,  and  may  place  two,  candidates  for  each  office  to  be 
filled.  The  nominations  so  named  by  the  Nominating 
Committee  shall  be  announced  at  the  next  session  of  the 
convention,  and  also  be  prominently  posted  in  the  con- 
vention hall,  the  secretary's  office  and  the  exhibit  room  of 
the  convention." 

After  discussion  of  a  proposal  to  change  the 
method  of  presentation  of  making  additional  nom- 
inations by  members  of  the  association,  this  pro- 
cedure was  left  as  already  provided  for  in  the  Con- 
stitution. 

This  method  of  selecting  a  Nominating  Commit- 
tee and  having  the  nominations  made  and  presented 
to  the  society  was  carried  out  a*  this  convention. 
On  Tuesday  afternoon  the  several  sections  collected 
in  groups  in  diflferent  parts  of  the  hall  and  chose 
the  following  members  of  the  Nominating  Commit- 
tee: First  District,  T.  J.  Lafreniere,  of  Montreal; 


Second  District,  George  C.  Andrews,  of  Buffalo; 
Third  District,  Herman  Rosenstreter,  of  Newark; 
Fourth  District,  H.  E.  Keeler,  of  Chicago;  Fifth 
District,  E.  L.  Fulkerson,  of  Waco,  Texas;  Sixth 
District,  Thomas  Maloney,  of  Council  Bluffs.  On 
Thursday  morning  this  committee  presented  its  re- 
port, nominating  as  follows :  for  President,  Dr. 
Edward  Bartow ;  for  Vice-president,  W.  S.  Kra- 
mer; for  Treasurer,  Wm.  W.  Brush;  for  Trustee 
of  the  Third  District,  G.  C.  Bensheimer,  and  of  the 
Sixth  District,  J.  Qiris.  Jensen. 

Officers  for  the  year  1920-1921  were  announced 
ai  the  first  session,  the  letter  ballot  having  resulted 
in  the  election  of  Beekman  C.  Little  as  president, 
with  4(57  votes  to  314  for  M.  L.  Worrell ;  Edward 
Bartow  for  vice-president,  with  448  votes  to  W.  S. 
Kramer's  320  votes;  James  M.  Caird  for  treasurer, 
with  416  votes  to  351  votes  for  J.  W.  Ackerman; 
and  the  two  trustees,  Harry  F.  Huy  and  Robert  J. 
Harding,  for  whose  positions  there  was  no  contest. 

The  Convention  Committee  reported,  recommend- 
ing that  the  next  convention  be  held  at  Cleveland, 
with  Baltimore  as  second  choice,  invitations  also 
h.aving  been  extended  from  Kansas  City.  The  mem- 
bers then  balloted  with  the  result  that  Cleveland 
received  87  votes,  Kansas  City  70  and  Baltimore 
49.  Following  the  ordinary  custom  of  eliminating 
all  but  the  two  highest,  a  second  ballot  resulted  in 
the  selection  of  Cleveland. 

The  Finance  Committee  reported  a  balance  of 
cash  in  the  bank  of  $1603,  and  $200  in  bonds,  to- 
gether with  a  permanent  investment  fund  having 
a  par  value  of  $12,000.  Six  hundred  and  sixty- 
seven  dollars  had  been  received  in  interest  and  $12,- 
939  from  dues  and  other  income  received  through 
the  secretary.  The  expenditures  were  kept  within 
the  budget  allowance  with  the  exception  of  two 
items,  which,  together,  exceeded  their  allowance  by 
S55.  Considering  the  considerable  increase  in  all 
costs  during  the  year,  this  would  seem  to  be  a  very 
creditable  showing. 

The  expenditures  were,  however,  greater  than  the 
income,  and  to  avoid  depleting  the  reserve,  it 
seemed  desirable  to  increase  the  dues  of  the  society. 
The  Executive  Committee  recommended  that  the 
dues  of  members  be  increased  from  $5  to  $6,  those 
of  corporate  members  to  $10,  and  associates  to  $15. 
Some  members  thought  that  the  dues  for  active 
members  should  be  increased  to  $7  rather  than  to 
S6.  As  the  increase  in  dues  requires  a  constitu- 
tional amendment,  it  was  voted  that  the  secretary 
send  a  questionnaire  to  the  entire  membership  in 
order  that  the  Executive  Committe  may  be  in- 
formed as  to  the  opinions  of  the  members  on  this 
point,  in  order  that  they  may  recommend  the  adop- 
tion next  year  of  a  constitutional  amendment  should 
such  be  generally  approved  by  the  members. 

Another  amendment  to  Ihe  constitution  was  sug- 
gested to  the  Executive  Committee  and  reported 
without  their  approval,  which  would  provide  for 
the  return  of  the  society  to  the  custom  of  electing 
the  secretary  rather  than  have  him  appointed  by 
the  Executive  Committee.  This  was  voted  down, 
called  up  at  a  later  session  for  consideration,  and, 
after  considerable  discussion  and  some  unfortunate 
clashes  of  opinion  and  charges  against  certain  of- 
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iKials.  was  tiiially  disposed  of  without  any  change 
hciiif^  made  in   the  ( "(iiistitiilit  m  ill  tliis  rcsiK'ct. 

I'AIM'.KS  AND  DISCUSSIONS 

ri'ICSDAY  SKSSION 

At  llu-  iipriiin;^'  of  llic  sessions  of  the  louvciilioii 
on  Tuesday  niDininj;  the  piesidc-nt  anuouuccd  tlif 
appointment  of  Mi-ssrs.  I.iesen,  Kramer  and  Wood 
as  a  etunuiiltee  on  resohitions.  lie  also  amiounccd 
t!ie  death  durinj;  tlie  year  of  Mr.  I)rown,  wlio  had 
served  as  stenof^raphir  at  the  conventions  of  the 
association  for  many  years  past  and  who  was  ac- 
quainted vvitli  most  of  ihe  regular  attendants  at 
these  conventions. 

The  president  then  read  his  annual  achh'ess,  sug- 
gesting  that  in  tlie  futn;e  this  i  r.ictice  of  recjuir- 
ing  the  president  to  dehver  an  annual  address  be 
dispensed  with.  The  point  given  special  promin- 
ence by  IVesidcnt  Davis  was  the  importance  of 
the  "sections"  of  the  association,  lie  believed 
that  the  American  Water  Works  Association  should 
be  truly  representative  of  water  works  olficials 
and  matters  in  ail  sections  of  the  country,  and  be- 
lieved that  this  could  be  brought  about  only  by 
having  sections  scattered  throughout  this  entire 
area,  sufticient  to  develop  and  crystallize  local 
interests.  Wiiere  there  are  now  no  sections,  or  the 
sections  cover  too  large  a  territory,  it  may  be  pos- 
sible to  aftiliate  existing  organizations  with  the  as- 
sociation, or  it  may  be  preferable  to  organize  new 
sections.  This,  he  believes,  would  result  not  in  a 
weakening  of  the  central  body,  but  in  a  strengthen- 
ing of  the  ranks  of  the  water  works  men  through 
the  central  body  and  an  increase  in  the  benefits  de- 
rived by  them  from  the  organization  by  means  of 
the  local  sections.  Mr.  Davis  also  made  a  plea  for 
much  greater  activity  of  this  society  in  the  develop- 
ment and  promulgation  of  standards  for  the  various 
supplies  and  methods  employed  by  water  works 
men.  The  society's  standard  specifications  for  cast 
iron  pipe  are  now  in  general  use  and  there  would 
sec'm  to  be  no  reason  why  other  standards  might 
not  prove  equally  successful  and  be  accepted  by 
both  water  works  departments  and  manufacturers- 
Following  the  president's  address,  the  works  of 
the  Montreal  Water  and  Power  Company,  which 
supplies  a  large  part  of  the  area  of  the  city  of 
Montreal  which  has  been  added  in  recent  years  to 
tlie  original  area  of  the  old  city,  was  described  by 
F.  H.  Pitcher.  Thomas  W.  Lesage  then  described 
the  municipal  water  supply  of  the  city,  which  sup- 
plies the  old  section  and  seme  parts  of  the  more 
recent  additions. 

Following  a  two-hour  recess  for  lunch,  the  water 
supply  problems  of  the  Province  of  Quebec  were 
described  by  T.  J.  Lafreniere,  sanitary  engineer  of 
the  Province  of  Quebec.  Mr.  Lafreniere  stated 
that  Quebec  has  a  law  modeled  more  or  less  closely 
on  the  Bense  Law  of  Ohio,  but  which  has  not  had 
to  withstand  the  legal  attacks  that  have  been  en- 
countered by  the  Ohio  Board  of  Health.  The 
Board  of  Health  of  the  Province  does  not  believe 
in  compelling  cities  to  treat  sewage  (presumably 
in  case  only  that  a  nuisance  is  not  created).  Judg- 
ing from  their  action  in  one  important  case,  they 
will  recjuire  water  works  corporations  to  purify  the 


water  supplied  by  them  to  the  public  in  cases  where 
such  water  was  safe  when  their  plants  were  built,  but 
which  has  been  rendered  dangerous  by  later  de- 
velopments, oidy  when  tlie  cities  will  reimburse  the 
eomi)any  for  the  expense  of  such  purification  either 
by  permitting  llu;  rates  to  !)e  increased  or  by  paying 
the  company  outright  for  the  construction  of  th'; 
p(iri(icati(»n  platit. 

James  (;.  Mead(;ws  described  Mf^ntreal's  ex[>eri- 
ence  in  the  manufacture  of  alum.  'Ihe  method  em- 
f)loyed  was  jjractically  the  Hf>over  method  used 
by  cities  in  the  United  States.  As  good  purification 
lesults  were  ol)tained  with  the  alum  secured  by  this 
Hoover  method  as  by  use  of  the  more  pure  com- 
mercial product,  and  there  was  a  saving  oi  fully 
r)()  per  cent  in  the  cost  of  alum  purchased  from 
private  manufacturers. 

Tlie  evening  session  opened  with  Bcekman  C. 
Little's  paper  entitled,  "Water  Works  Experi- 
ences," in  which  the  president-elect  combined 
amusement,  interest  and  instruction  to  the  mem- 
bers present.  Two  papers  illustrated  by  lantern 
slides  were  presented,  one  by  Leonard  A.  Day  en- 
tiled, "Economic  Features  of  Pumping  Station 
Operation" ;  the  other  by  James  B.  Wilson  entitled, 
"Difficulties  in  Building  the  Loui.sville  Pumping 
Station."  Mr.  Day  described  in  detail  how  the 
municipal  pumping  plants  at  St.  Louis  were  en- 
abled to  save  a  very  appreciable  percentage  of  their 
coal  consumption  by  modifications  in  the  boiler 
plants,  chiefly  in  the  construction  of  the  grate 
arches,  etc.. 

Mr.  Wilson  described  the  difficulties  encountered 
in  sinking  the  foundations  for  the  Louisville  pump- 
ing station  and  the  methods  employed  in  overcom- 
ing them. 

WEDNESDAY    SESSION 

Wednesday  morning  was  occupied  wnth  a  trip 
through  the  Rapids,  which  was  taken  by  practically 
the  entire  attendance  at  the  convention,  and  in  the 
evening  was  the  smoker  given  by  the  Water  Works 
Manufacturers'  Association,  leaving  only  the  after- 
noon for  papers  and  discussions. 

The  first  of  these  was  a  double  paper  on  the  new 
water  supply  of  Winnipeg,  a  presentation  of  the 
conditions  and  the  development  of  the  plans  being 
given  by  James  H.  Fuertes  and  a  discussion  of  the 
construction  by  William  G.  Qiase.  Mr.  Fuertes' 
portion  of  the  discussoin  is  given  in  another  part 
of  this  issue.  Both  of  the  papers  were  very  inter- 
esting, describing  a  project  costing  more  than  $15,- 
000,000,  and  were  w^ell  illustrated  with  lantern 
slides. 

Reports  from  the  several  sections  were  then  called 
for  and  George  C.  Habeimeyer  reported  for  the 
Filinois  Section,  W.  A.  Judd  for  the  Iowa  Section 
and  F.  W.  Cappelen  for  the  Minnesota  Section. 
All  reported  very  encouraging  activity  and  interest 
by  the  members  of  the  several  sections.  During 
the  convention  the  Canadian  Section  was  organized, 
starting  off  wnth  a  very  encouraging  number  of 
members,  in  view  of  which  it  was  given  the  cup 
v/hich  is  won  each  year  by  the  section  securing  the 
largest  percentage  of  increase  in  members.  This 
cup  had  been  held  for  three  years  in  succession  by 
the  Minnesota  Section,  and  according  to  the  rule« 
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under  which  it  had  been  given  to  the  Society,  could 
have  been  held  by  this  section  permanently;  but  in 
view  of  the  fact  that  last  year  most  of  the  sections 
lost  members  instead  of  gaining  them  on  account 
of  the  war,  the  Minnesota  Section,  like  good  sports, 
yielded  their  claim  to  the  permanent  possession  of 
the  cup. 

These  reports  were  followed  by  the  reports  of 
the  Finance  Committee,  which  has  already  been 
referred  to.  The  report  of  the  Committee  on  elec- 
trolysis was  presented  by  E.  E.  Minor.  The  com- 
mittee recommended  that  the  society  endorse  the 
practice  of  grounding  secondaries  of  electric  trans- 
formers to  water  pipes,  because  it  would  add  greatly 
to  safety  from  accidents  due  to  electricity,  while 
being  in  no  way  injurious  to  the  water  pipes.  This 
was  referred  to  the  Executive  Committee  which, 
on  Thursday  morning,  reported  its  approval  of  the 
suggestion.  It  was  reported  that  Professor  Ganz 
had  stated  that  he  knew  of  no  objectionable  results 
which  had  followed  or  were  likely  to  follow  from 
the  practice  and  the  Board  of  Fire  Underwriters 
offered  no  objection  thereto,  and  the  approval  of 
the  society  was  therefore  voted  by  the  convention. 

On  motion  of  George  A.  Johnson,  amended  by 
John  H.  Gregory,  it  was  voted  to  appoint  a  Com- 
mittee on  Standards,  to  cooperate  with  the  Amer- 
ican Standards  Association,  to  prepare  standards 
for  bacterial  analysis,  coal,  oil,  chemicals,  cement 
and  other  materials  used  by  water  departments, 
standards  of  purity  for  water  for  both  domestic 
and  industrial  use,  and  standards  for  filtration 
plants  and  other  parts  of  water  works  systems.  This 
action  was  taken  while  the  tellers  were  counting  the 
ballots  for  the  next  place  of  meeting,  the  result  of 
which  has  already  been  given. 

{To  he  continued) 


dation,  but  the  demand  for  the  completed  roads  and 
the  condition  of  cement  shipments  have  made  it 
necessary   to  consider  asphalt   construction. 


Delaware    Highway    Construction 

At  a  conference  held  June  21,  1920,  between 
chief  engineer  Charles  M.  Upham  and  chairman 
lohn  G.  Townsend  of  the  Delaware  State  Highway 
Department,  it  was  decided  that  it  would  be  very 
inopportune  to  retard  the  procedure  of  the  1920 
program. 

The  original  program  consisted  of  approximately 
eighty  miles  of  concrete  highway.  Only  about  half 
of  this  has  been  placed  under  construction.  After 
carefully  considering  the  present  situation,  it 
seemed  somewhat  doubtful  about  placing  any  more 
concrete  highways  under  construction  on  account 
of  the  lack  of  cement  shipment.  No  difficulty  has 
been  experienced  in  securing  asphalt  and  stone 
shipments.  Therefore,  it  was  agreed  that  the  pro- 
gram should  not  be  held  up,  but  that  the  highway 
should  consist  of  a  bituminous  foundation  and  as- 
phalt wearing  surface.  Plans  are  now  being  com- 
pleted, and  proposals  will  be  called  some  time  about 
the  middle  of  August.  There  will  be  approximately 
forty  miles  of  road  in  this  experiment.  A  smaller 
experiment  consisting  of  approximately  fifteen 
miles  of  asphalt  surface  road  was  tried  out  in  Sus- 
sex county,  Delaware,  and  the  results  proved  very 
gratifying  to  the  users  of  these  highways. 

It  was  hoped  that  the  main  system  of  the  State 
could  be  constructed  of  concrete  or  concrete  foun- 


Immigration    Hill     14196 

House  Bill  14196,  prepared  by  the  National  Com- 
mittee for  Constructive  Immigration  Legislation, 
has  been  referred  to  the  Committee  on  Immigra- 
tion and  Naturalization  foi  consideration  during 
the  Congressional  recess. 

The  bill  was  framed  with  the  intent  to  avoid  both 
complete  suspension  of  immigration  and  free  im- 
nj'gration.  Its  provisions  are  based  on  justice  and 
good  will  as  well  as  on  economic  and  political  con- 
siderations, and  on  the  principles  that  American 
standards  of  living  must  be  protected,  that  only  so 
many  shall  be  admitted  as  can  be  steadily  employed 
and  that  steps  must  be  taken  to  promote  the  rapid 
and  genuine  transformation  of  aliens  into  American 
citizens. 

The  bill  creates  an  Immigration  Board  of  six, 
five  of  whom  are  members  of  the  president's  cabi- 
net. The  board  is  to  have  the  power  to  determine 
yearly  the  maximum  number  of  immigrants  of  each 
people  and  nation  to  be  admitted.  The  decision  of 
the  board  shall  be  based  upon : 

1.  The  demonstrated  assimilability  of  each  people 
as  shown  by  naturalization  satisfies. 

2.  Labor  conditions  in  the  United  States. 

3.  Maintenance  of  American  standards  of  living. 

4.  The  fitness  and  availability  of  each  people  for 
general  localities. 

The  board  is  required  to  study  and  report  upon 
the  question  of  distribution  of  immigrants. 

Distinction  is  made  betv/een  transients  and  im- 
migrants. 

Standards  of  naturalization  are  raised  and  the 
privilege  of  citizenship  is  offered  to  every  one  who 
will  duly  qualify. 

Laws  now  existing  that  contravene  our  treaties, 
that  discriminate  between  peoples  and  that  are  in 
conflict  with  the  above  provisions  are  repealed. 

The  proposed  legislation  would  do  away  with  the 
discrimination  now  in  force  against  Chinese  and 
Japanese  and  put  them  on  the  same  immigration 
and  naturalization  basis  that  other  peoples  occupy 
under  the  law. 


John    H.    Norris 

John  H.  Norris,  for  many  years  chief  engineer 
of  the  National  Meter  Company,  died  very  sud- 
denly at  his  residence  in  New  York  City,  on  June 
21st. 

Mr.  Norris  was  a  man  well  known  to  water  works 
officials  throughout  the  country,  and  was  a  recog- 
nized authority  on  water  meter  problems  of  all 
sorts,  which  he  handled  with  invariable  patience 
and  success.  He  was  associated  with  the  National 
Meter  Company  for  over  thirty  years. 

He  was  unassuming,  quiet  and  dignified  at  all 
times,  and  ever  ready  with  a  kind  word  or  act  for 
associates  and  acquaintances.  His  unexpected 
death  at  the  height  of  his  usefulness  leaves  a  va- 
cancv  that  it  will  be  difficult  to  fill. 
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Mechanical  Equipment  for 
lligliway  Construction 


lU    K.    II.  TALBOTt 


Unloading  aggregates  from  railroad  cars  by  hand,  bucket  elevators,  derricks 

and  cranes,  and  transporting  it  to  the  mixer  are  considered.     The  automatic 

water  measuring  tank  and  the  batch  meter  are  recommended. 


VNLOADING  FROM   RAILROAD 

riir  mill  lading  of  materials  at  the  railroad  station 
oilers  a  problem  in  design  of  plant.  The  method 
oi  handling  the  remainder  of  the  job  will  in  a  large 
degree  determine  the  economical  type  of  unloading 
equipment.  The  methods  employed  for  unloading 
nuitcrials  may  be  divided  as  follows:  First,  unload- 
ing by  hand  into  either  wagons,  trucks,  or  movable 
hoppers  that  are  hung  against  the  side  of  the  car 
and  from  which  the  material  is  dumped  into  trucks 
vs  wagons ;  second,  mechanical  unloading,  using 
bucket  elevators  or  skip  hoists  from  pits  below  the 
track;  third,  clam-shell  bucket  operated  by  a  sta- 
tionary derrick;  and  fourth,  the  use  of  a  portable 
crane.  The  first  and  second  of  these  methods  have 
been  very  successfully  used  where  comparatively 
small  amounts  of  materials  were  handled  or  where 
the  material  could  be  obtained  in  bottom-dump  gon- 
dola cars,  but  will  not  give  the  required  capacity 
where  the  storage  must  be  at  the  railroad  station 
and  not  on  the  sub-grade.  The  fact  that  labor  is 
expensive  and  difficult  to  get  makes  it  desirable  to 
use  labor-saving  devices  wherever  possible.  It  Is 
recommended  that  consideration  be  given  to  the 
derrick  and  the  crane. 

The  guyed  derrick  has  many  advantages  over  the 
stifT-legged  derrick  for  this  class  of  work,  as  it  is 
possible  to  swing  through  360  degrees  and  store 
materials  behind  it.  Stiff  leg  derricks  arc  being 
used  successfully  but  the  shorter  swing  is  a  disad- 
vantage. If  stiff  leg  derricks  are  used,  however, 
they  should  be  set  up  with  one  leg  parallel  with 
the  railroad  track  so  that  maximum  advantage  can 
be  taken  of  this  swing  radius. 

There  are  two  types  of  cranes  which  have  been 
used  extensively,  first,  the  locomotive  crane  operat- 
ing on  railroad  tracks  and  handling  materials  to 
stock  piles  parallel  with  the  track  and  from  them  or 
from  the  cars  into  measuring  bins;  and  second,  the 
auto  cranes  which  operate  either  on  traction  wheels 
or  caterpillars.  Either  of  these  machines  is  satis- 
factory, the  location,  quantity  to  be  handled  and 
general  conditions  determining  which  to  use.  Speed 
of  movement  and  ability  to  store  a  considerable 
quantity  of  material  are  essential  features. 

There  have  been  many  advocates  of  the  use  of 
tunnels  in  connection  with  locomotive  cranes.  The 
expense  of  such  tunnels,  however,  does  not  seem 
to  be  justified  as  against  the  use  of  open  bins  hold- 
ing between  one  and  two  industrial  train-loads  of 
material,  as  the  latter  are  portable   to  the   extent 
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*  Concluded    from    the    June    26    issue,    page    572. 


that  they  can  be  picked  up  with  the  unloading  crane 
or  derrick,  loaded  on  to  cars  and  shipped  to  the 
next  job.  They  have  the  advantage  of  being  easy 
of  access,  allowing  the  men  to  work  in  the  sunshine 
instead  of  darkness  and  of  being  easily  cleaned  in 
case  of  any  clogging.  The  placing  of  the  loading 
bins  on  flat  cars  offers  many  advantages  where  a 
locomotive  crane  is  used,  as  it  makes  possible  the 
moving  of  this  bin  to  any  place  desirable  for  load- 
ing, dependent  only  on  the  location  of  the  car  to  be 
unloaded. 

A  word  of  warning  on  the  design  of  unloading 
})iants  may  not  be  out  of  place  here.  In  the  past, 
many  contractors  have  made  the  mistake  of  design- 
ing their  unloading  plants  with  too  small  storage 
capacity  to  allow  the  crane  to  store  materials  as 
rapidly  as  they  can  be  obtained.  For  a  one-mixer 
operation,  it  is  recommended  that  a  contractor  have 
on  hand  a  storage  of  at  least  2,000  tons  of  stone 
and  1,000  tons  of  sand  and  that  he  equip  with  an 
unloading  plant  having  a  capacity  of  at  least  300 
cu.  yds.  of  material  per  day. 

The  expenditure  of  large  sums  of  money  for  plant 
requires  that  all  parts  be  nicely  balanced.  Many 
men  have  found  large  equipment  expensive  and 
'have  finished  the  job  with  a  loss  because  their  plants 
were  not  balanced.  For  instance,  they  may  have 
had  a  large  unloading  plant  and  a  small  mixer,  a 
large  mixer  and  a  large  unloading  plant  but  poor 
transportation  facilities  for  handling  the  materials 
to  the  mixer,  or  they  have  purchased  and  gone  into 
the  industrial  railway  not  affording  themselves  suf- 
ficient storage  at  the  unloading  plant  to  keep  going 
when  deliveries  were  slow. 

With  a  central  proportioning  plant,  the  use  of 
bulk  cement  has  proven  very  efficient.  The  ma- 
terials in  this  instance  are  usually  shipped  in  gon- 
dola cars  with  tarpaulin  covers,  unloaded  wnth  the 
clam-shell  that  unloads  the  aggregate,  and  placed 
in  overhead  bins  from  which  it  is  measured  by  vol- 
ume into  the  batch  boxes. 

The  demand  for  mechanical  equipment  is  the  out- 
come of  the  desire  of  the  contractor  to  reduce  the 
number  of  men  required  to  build  a  mile  of  road 
per  mixing  unit.  This  has  brought  to  the  fore 
larger  mixers  in  order  that  the  unloading  and  haul- 
ing equipment  may  be  used  to  its  full  capacity.  A 
mixer  holding  28  cu.  ft.  of  concrete  equipped  with 
a  boom  and  bucket  and  charged  with  a  crane,  having 
a  capacity  of  from  100  to  125  ft.  of  16-ft,  road  per 
hour,  has  been  built.  "Roads  have  been  built  at  this 
rate  in  Michigan.  One  batch  box  is  used  for  each 
industrial  car  instead  of  two  used  with  the  smaller. 
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machine.  The  design  of  the  large  mixer  has  been 
materially  changed  from  that  used  for  the  paver 
with  a  capacity  of  14  to  21  feet,  in  that  the 
boxes  are  picked  oif  cars  with  a  separate  crane  and 
dumped  into  a  batch  hopper  above  the  mixer.  In 
this  way  one  operation  is  done  away  with,  that  of 
lifting  the  charging  skip. 

On  machines  of  10,  14  and  21  ft.  capacity,  the 
derrick  operated  by  a  power  hoist  swings  the  boxes 
from  the  car  into  the  loading  skip,  after  which  the 
empty  box  is  swung  back  and  the  materials  hoisted 
into  place.  In  this  way  it  is  possible  to  use  a  stan- 
dard mixer  which  may  be  used  either  with  wheel- 
barrows or  with  loader  as  well  as  with  industrial 
railroad.  The  use  of  a  separate  crane  with  the 
smaller  mixers  is  not  economical,  as  the  output  is 
not  commensurate  with  the  cost. 

MIXING 

Based  on  laboratory  results,  many  state  highway 
departments  specified  the  use  of  concrete  having  a 
dry  consistency,  but  the  results  of  this  year's  work 
point  out  the  desirability  of  accepting  a  workable 
consistency  rather  than  an  excess  or  deficiency  of 
water.  In  the  field  the  advantage  in  strength  of 
concrete  due  to  reduced  water  is  offset  by  the  added 
expense  involved  in  handling  the  concrete.  The 
boom  and  bucket  distributing  system  has  proven  the 
most  enonomical  method  of  placing  concrete  on  the 
grade  and  in  the  ability  to  place  the  concrete  on  the 
sub-grade  with  one-man  control. 

To  guarantee  standardized  concrete  two  auto- 
matic features  have  been  incorporated  into  the 
mixer,  first  an  automatic  water  measuring  tank,  so 
built  that  the  quantity  of  water  can  be  controlled 
and  the  same  amount  used  for  each  batch;  and, 
second,  the  batch  meter,  which  controls  the  time  of 
mixing. 

The  measuring  of  the  water  is  accomplished  by 
filling  the  water  tank  to  its  full  capacity  and  then 
drawing  it  down  to  the  bottom  of  the  discharge 
pipe,  the  elevation  of  which  can  be  changed  to  give 
the  required  amount  of  water.  The  tank  is  located 
crosswise  of  the  machine,  so  that  the  quantity  of 
water  per  batch  is  the  same  regardless  of  whether 
the  machine  is  traveling  on  a  level  of  the  load  or  on 
a  grade.  In  order  to  injure  uniform  quantity  of 
water  per  batch,  the  operator  should  open  the  valve 
into  the  mixer  as  soon  as  the  last  of  the  preceding 
batch  has  been  discharged  and  leave  it  in  this  posi- 
tion until  he  has  lowered  the  charging  skip.  This 
will  give  the  proper  time  for  discharge  of  water 
and  insures  uniform  consistency  of  the  batch.  If, 
on  the  other  hand,  the  operator  does  not  open  and 
close  the  valve  at  regular  intervals,  one  batch  will 
be  dry  because  the  tafik  has  not  emptied  and  the 
next  will  have  the  desired  amount  of  water.  The 
result  will  be  a  varying  consistency. 

The  batch  meter  insures  the  time  that  the  batch 
remains  in  the  drum  of  the  mixer,  locking  the  dis- 
charge chute  when  the  material  enters  the  drum 
and  releasing  it  at  the  expiration  of  the  time  speci- 
fied. Announcement  of  the  fact  is  made  by  the 
ringing  of  the  bell. 

Reference  has  been  made  to  the  desirability  of 
the  use  of  machinery  as  a  pace-maker  for  the  crew. 
One  contractor  found  this  year  that  he  was  making 


time  and  getting  out  yardage  by  organizing  his  crew 
around  the  batch  meter.  The  basis  of  all  efficient 
engineering  is  time  study  and  timing  of  operations. 
The  batch  meter  offers  the  contractor  a  time  control 
fur  his  forces. 


Luten  Bridge  Patents  Held  Invalid 

In  holding  all  the  Daniel  B.  Luten  patents  in- 
volved in  the  suit  at  issue  as  invalid,  the  United 
States  Circuit  Court  cf  Appeal  for  the  eighth  dis- 
trict recently,  in  a  sweeping  decision  upholding  the 
\  erdict  in  the  district  court  of  the  United  States  for 
the  district  of  Nebraska,  scathingly  scored  Luten 
.'•nd  the  National  Bridge  Company  for  their  methods 
of  advertising  and  exploitation. 

Comments  of  the  court  in  the  recent  decision  are 
interesting.    The  following  are  a  few  brief  extracts: 

"We  have  examined  the  patents  here  directly  in- 
volved and  the  others  contained  in  the  record,  and 
the  numerous  patents  of  the  plaintiff  which  have 
Deen  described  in  the  cases  to  which  we  have  re- 
ferred. We  are  convinced  that  they  are  all  void  for 
want  of  patentable  invention." 

"Insofar  as  we  can  discover,  none  of  the  Luten 
patents  has  ever  been  sustained  in  a  contested  case, 
and  they  have  been  frequently  held  to  be  invalid  for 
want  of  general  patentability.  Notwithstanding  this 
experience,  these  patents  have  been  exploited  by 
skillful  campaign  of  advertising  in  which  it  has  been 
repeatedly  asserted  that  no  suit  based  on  a  Luten 
patent  has  ever  been  lost  or  dismissed.  This  work 
has  been  done  through  the  agency  of  the  National 
Bridge  Company  of  Indianapolis.  The  record  in 
this  case  leaves  no  room  for  doubt  that  the  entire 
scheme  by  which  it  has  promoted  these  patents  has 
been  fraudulent." 

"While  Mr.  Luten  has  made  no  invention,  he 
has  made  a  great  discovery,  namely,  that  not  more 
than  one  city  or  county  attorney  or  attorney  general 
in  ten  knows  anything  about  patent  law  or  the 
proper  interpretation  of  consent  decrees  in  that 
field.  It  has  resulted  that  cities,  counties  and  states 
have  been  easy  victims  for  the  peculiar  arts  of  the 
National  Bridge  Company,  for  they  were  without 
trustworthy  legal  advise.  With  the  above  element 
to  play  upon  it  has  been  easy  to  convince  public 
authorities  that  the  way  of  safety  was  the  way  of 
wisdom  and  that  this  consisted  in  employing  Mr. 
Luten  as  an  engineer  or  paying  him  ten  per  cent 
royalty  for  the  use  of  his  patented  device." 

"A  continuation  of  the  bridge  company  prac- 
tices under  these  void  patents  would  be  a  grave 
wrong." 

The  fight  against  Luten  and  his  patents  was 
started  by  the  Iowa  Highway  Commission,  assisted 
by  Harry  E.  Sampson,  then  assistant  attorney  gen- 
eral, some  six  or  seven  years  ago.  Previous  to  that 
time  no  determined  fight  had  ever  been  made-  on 
these  patents,  which  the  commission  believed  to  be 
invalid.  Contractors,  towns,  cities  and  counties, 
when  threatened  with  infringement  suits,  had  in- 
variably settled  out  of  court  rather  than  attempt  an 
expensive  fight  in  defense.  The  Highway  Commis- 
sion engineers,  aided  by  the  attorney  general's  office. 
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collected  the  evidcmi-  necessary  to  show  the  in- 
validity of  the  patents.  Since  the  collection  and 
preparation  of  tliat  evidcnc:,  Luten  has  never  won 
a  sini^li-  suit  in  any  state. 


Stale  Hires  Road 
Colli raclors'  E(|ui|)ments 


Contractors  and  their  outfits  were  hired 
by  the  Commissioners  of  Iowa  to  perform 
road  work,  and  this  proved  so  satisfactory 
with  two  outfits  last  year  that  five  are 
being  hired  this  year. 


Last  year  Iowa  inaujj^uralcd  a  road  Ixiiidinj^'  ex- 
periment which  was  believed  to  he  unuiuc  in  that 
two  independent  individual  contractor's  outfits  were 
hired  with  which  to  build  the  Montficonicry  county 
l''ederal-Aid  road,  instead  oi  contracting  for  the 
construction  of  the  road  with  the  contractors.  The 
experiment  proved  so  promising  in  its  preliminary 
tryout  that  this  year  five  separate  complete  outfits 
have  been  hired  and  put  to  work  in  order  to  rush 
completion.  The  experiment  is  unique  in  that,  so 
far  as  the  state,  federal  and  county  officials  con- 
cerned know,  it  is  the  first  and  only  one  in  which 
such  a  system  has  been  tried  out. 

The  experiment  is  an  effort  to  find  out  under  ac- 
tual working  conditions  what  it  costs,  under  fair 
average  conditions,  to  do  road  grading  work  and, 
incidentally,  to  have  some  definite  and  reliable  basis 
upon  which  to  approve  or  disapprove  prices  on  such 
work  oflfered  by  contractors  at  road  lettings. 

For  a  considerable  time  before  the  work  was  un- 
dertaken last  year,  bids  received  on  road  grading 
work  ranging  as  high  as  553'^  to  GOc.  per  yard  had 
been  considered  by  the  commission  to  be  too  high. 
When  on  July  the  low  bid  on  the  21G,000-cubic- 
yard  job  of  earth  moving  in  Montgomery  county 
was  found  to  be  55  cents,  the  state  and  county  offt- 
cials  decided  to  reject  all  bids  and  make  a  counter 
proposition  to  the  two  low  contractors,  P.  J.  Ryan, 
of  Des  Moines,  and  E.  J.  Wilson,  of  Council  Bluffs. 
The  proposition  was  to  hire  their  entire  outfits  and 
equipment,  owners  included,  for  a  stipulated  sum. 
The  commission  agreed  to  stand  all  labor  hire,  all 
bills  for  groceries  and  provisions,  horse  feed,  and 
repairs  (except  harness  repairs)  on  the  equipment. 
Ryan  and  Wilson,  ths  owners,  were  each  required 
to  give  their  entire  time  to  the  management  of  their 
own  outfits  under  constant  direction  of  the  commis- 
sion's resident  engineer,  B.  J.  Condon,  a  former 
Montgomery  county  engineer. 

The  work  started  on  July  20.  Good  weather  and 
good  working  conditions  enabled  the  crews  to  make 
an  unusually  low  record  for  the  first  few  weeks, 
dirt  being  moved  for  as  low  an  average  as  30  cents. 
1  ater,  more  difficult  work  was  encountered.  Work 
in  the  hills  in  the  vicinity  of  the  Nodaway  river 
became  very  expensive.  Sand  had  to  be  removed 
for  long  stretches  and  earth  filled  in  to  build  up 
the  grade.  There  was  a  great  deal  of  grubbing 
and  removal  of  trees  and  stumps.    Over  2,500  sticks 


of  dynamite  were  used.  A  blasting  gang  was  kept 
busy  during  almost  the  entire  working  time.  There 
was  one  l.J-foot  cut  and  one  Ifi-foot  fill.  By  the 
end  of  the  working  season  the  most  difficult  work  of 
the  entire  job  had  been  cf>mpleted.  Eighty  thou- 
sand yards  of  earth  had  be'.n  moved  for  a  total  of 
$5(),J)7H.5(;  or  an  average  oi  52  cents  ]K'r  yard.  The 
figures  up  to  this  jjoint  in  a  way  justified  the  bids 
by  the  contractors  of  55j/^  cents  at  the  letting. 

Last  year  there  were  the  two  outfits,  of  Mr.  Ryan 
and  Mr.  Wilson.  Each  had  an  IH-team  elevator 
grader  outfit.  Three  more  similar  outfits  have  l>een 
contracted  for  this  season  and  at  present  the  five 
(  utfits  are  all  at  work,  'i'hc  job  was,  so  far  as 
known,  the  first  large  federal-aid  job  to  get  unrlcr 
way  in  the  state  this  year.  With  the  great  advance 
in  prices  for  labor,  supplies  and  focjd,  the  engineers 
in  charge,  it  is  feared^  will  have  a  difficult  time  in 
holding  the  cost  down  to  last  year's  figures. 
However,  the  most  expensive  work  has  been  com- 
pleted. What  remains  is  comparatively  easy  exca- 
vation and  reasonably  short  hauls.  With  a  good 
early  start  with  the  five  outfits  with  their  hundred 
head  of  horses  and  mules,  their  75  or  80  men,  and 
ecjuipment  all  in  good  shape  as  a  result  of  careful 
overhauling  during  the  winter,  the  work  will  be 
rushed  to  completion  just  as  quickly  as  possible. 

Incidentally,  the  carrying  of  the  job  over  into  the 
1920  season  will  give  an  opportunity  to  find  out 
what  work  is  going  to  cost  under  this  season's  work- 
ing conditions  and  form  a  reliable  standard  uix>n 
which  to  pass  judgment  upon  1920  grading  i)rices. 
The  figures  obtained  up  to  the  close  of  work  last 
season  of  52  cents  per  yard  in  a  w^ay  justified  the 
low  price  bid  at  the  letting  of  55^  cents.  It  is 
hoped,  however,  even  under  present  conditions,  to 
lower  this  average  somewhat  and  show  a  substan- 
tial saving. 

Incidentally,  it  will  be  a  matter  of  satisfaction  to 
have  at  hand  actual  cost  data  on  earth  excavation 
and  road  grading  on  a  job  of  such  magnitude,  as  a 
basis  upon  which  to  approve  or  disapprove  bids  of- 
fered by  contractors  at  road  lettings. 


Texas  Highway  Plans 

The  total  contracts  let  by  the  Texas  State  High- 
way Department  for  1920  to  date  amount  to 
$8,500,000  and  call  for  the  construction  of  approxi- 
mately 700  miles  of  highway.  There  are  at  present 
183  active  federal  aid  projects  and  120  state  aid 
projects  in  the  state  involving  the  construction  of 
2,500  miles.  The  state  highway  department  has 
approved  plans  for  federal  aid  work  on  projects 
aggregating  $6,500,000,  of  which  amount  the  fed- 
eral bureau  of  public  roads  has  formally  approved 
$2,520,486  worth  of  improvement. 


Up  to  date  more  than  20,000,000  square  yards 
of  concrete  pavement  contracts  have  been  awarded 
in  the  United  States  since  January  1,  1920.  The 
awards    for  the   week   ending   Mav    1,   aggregated 

$2,863,800. 


A  bond  issue  of  $15,000,000  to  construct  street  car 
subwavs  in  Cleveland  has  been  voted  down. 
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Some  Developments 

in  Brick  Road 

Constrnction* 


Setting  forth  the  advantages  of  the  stan- 
dard lugless  paving  brick,  and  predicting 
that  foundations  v^ill  soon  be  adapted  to 
the  soil  under  them  and  the  load  they 
are  to  carry. 


In  cooperation  with  engineers,  the  paving  brick 
manufacturers  have  taken  the  lead  in  bettering  their 
product,  improving  the  details  of  brick  pavement 
construction  and  insisting  on  good  specifications 
being  lived  up  to. 

STANDARD  SIZE  AND  SHAPE 

One  of  the  recent  steps  in  the  betterment  of  the 
brick  themselves  is  the  adoption  by  the  manufac- 
turers of  a  standard  shape  and  size  of  paving ^rick 
suitable  for  use  under  all  conditions  of  traf^c  and 
method  of  construction.  It  is  a  square  edged,  side 
wire-cut,  lugless  vitrified  brick  3  x  4  x  S^^  inches, 
laid  either  on  edge,  making  a  four-inch  depth  wear- 
ing surface,  or  fiat  with  three-inch  depth,  after  the 
principle  of  vertical-fiber  brick  which,  for  the  past 
eight  years,  has  been  used  successfully  in  states 
west  of  the  Mississippi.  J'rom  the  manufacturers' 
standpoint,  this  standard  size  is  much  the  most  eco- 
nomical to  make  and  burn,  the  cost  is  less  per  ton 
than  for  other  sizes,  and  by  avoiding  making  spe- 
cially shaped  or  sized  or  patented  pavers,  the  plant 
efficiency  is  much  increased,  thus  making  a  further 
reduction  in  costs. 

On  the  other  hand,  the  purchasers  get  a  more 
uniform  product,  a  better  quality  of  brick  material, 
and  one  structurally  stronger.  The  same  sized  brick 
can  be  used  to  provide  either  a  four-inch  or  three- 
inch  depth  of  wearing  surface,  while  the  square 
edges  and  straight  surfaces  provide  a  uniform 
width  of  joint  from  top  to  bottom  for  either  cement 
grout  or  bituminous  fillers. 

This  style  of  paver  is  the  result  of  years  of  ex- 
perience in  the  manufacture  of  paving  brick  and  is 
recommended  for  use.  It  is  not  being  "foisted" 
upon  the  "unwilling"  public  as  some  would  have  it 
believed.  The  older  types  of  pavers  can  still  be 
obtained,  but  it  is  the  best  judgment  of  many  of 
the  manufacturers,  and  of  those  engineers  who  have 
had  sufficient  experience  in  their  use  to  be  able  to 
express  an  opinion,  that  this  "new"  standard  is  a 
distinct  forward  step,  and  should  be  given  first 
place  in  specifications. 

Most  of  the  objections  to  its  use  are  based  on  the 
absence  of  lugs.  In  all  other  block  pavements,  the 
modern  tendency  is  to  get  the  joints  as  narrow  as 
possible  and  eliminate  rough  riding  and  cobbling. 
Lugs  have  not  been  an  insurance  against  improper 
grouting — the  only  insurance  in  this  respect  is 
propter  care  in  selecting  the  sand,  mixing  and  plac- 
ing. If  these  ordinary,  well    established  precautions 

•Abstracts  from  a  lecture  delivered  before  engineering  schools 
by  Clark  R.  Mandigo,  chief  engineer,  Western  Paving  Brick  M'f'rs 
Ass'n. 


are  taken  in  grouting,  good  results  will  be  obtained 
with  narrow  joints  and  a  smoother,  more  durable 
pavement  secured.  In  practice,  the  process  of  set- 
ting the  brick  in  the  cushion  and  especially  of  roll- 
ing, slightly  spaces  the  individual  brick  and  provides 
ample  space  for  a  cement  grout,  using  fine  sand  and 
of  the  proper  consistency,  to  penetrate  to  the  bot- 
tom of  the  joint.  With  a  bituminous  filler,  of 
course,  the  narrower  the  joint  the  better. 

As  stated  above,  paving  brick  manufacturers  west 
of  the  Mississippi  have  been  making  this  style  of 
paver  for  the  past  eight  to  ten  years,  and  since  1916 
without  lugs.  The  lugless  feature  was  adopted  at 
the  request  of  city  engineers  who  had  been^  using 
asphalt  filler  exclusively  but  has  since  been  used 
with  grout  filler  in  the  comparativey  few  instances 
where  grout  has  been  specified,  without  a  failure  to 
the  writer's  knowledge. 

FOUNDATIONS 

The  near  future  will  see  the  passing  of  the  so- 
called  standard  designs  of  roads  as  far  as  the 
foundations  are  concerned,  and  we  will  no  longer 
have  standard  foundations  applicable  over  a  whole 
state,  or  over  a  whole  county  or  even  over  a  single 
road  of  any  length.  Economical  foundations  are  a 
matter  of  more  serious  consideration  than  is  usually 
given  them  by  highway  engineers.  On  the  other 
hand  methods  of  construction  and  other  features  of 
the  wearing  surface  will  in  the  near  future  be  much 
more  thoroughly  standardized  between  states  as  well 
as  other  civivc  units  than  they  are  at  present.  In 
other  words,  if  the  sub-grade  preparation  and 
foundation  construction  are  such  that,  under  con- 
ditions of  traffic,  the  wearing  surface  is  always 
given  the  same  chance  to  maintain  a  smooth,  uni- 
form condition  best  adapted  to  resist  impact,  speed 
and  wear,  the  same  depth  and  detail  of  construc- 
tion of  the  wearing  surface  would  apply  as  well 
in  one  locality  as  in  another  where  climatic  and 
traffic  conditions  are  alike.  On  the  contrary, 
foundations  will  be  constantly  varied  to  take  care  of 
tlie  continually  varying  subgrade. 


Seven  Millions  of  Public  ^  ork  in 

Philadelphia 

The  total  cost  of  work  under  contract  and  un- 
der way  in  Philadelphia  since  early  January  on 
municipal  improvements,  including  paving  and  con- 
struction of  sewers,  bridges  and  water  supply  sys- 
tems, is  $7,030,636  This  amount  covers  278  con- 
tracts, 164  of  which,  totalling  $3,638,250,  were 
for  paving  work.  Seventy-two  contracts  are  for 
sewers,  and  contracts  awarded  by  the  Water  Bu- 
reau total  34.      

The  Niagara  Peninsula  branch  of  the  Engineer- 
ing Institute  of  Canada  is  planning  for  a  meeting  to 
be  held  at  Niagara,  Ont.,  September  16,  17  and  18, 
at  which  500  engineers  from  all  parts  of  the  domin- 
ion are  to  be  present.  The  branch  has  just  closed  a 
successful  year,  having  greatly  increased  its  mem- 
bership.   

Natural  gas  from  a  local  well  will  probably  be 
utilized  for  fuel  in  the  municipal  electric  light 
and  power  plant  and  pumping  station  at  Brown- 
wood,    Tex. 
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A    Dis<;raceful  Financial  Policy 

The  protest  on  page  15  against  the  continued 
delay  on  tlie  part  of  the  city  of  New  York  to  keep 
its  sacred  pledge  or  to  pay  just  debts  long  overdue, 
is  put  in  strong  language  but  none  too  strong.  The 
stinging  rebuke  is  well  merited  and  ought  to  arouse 
enough  public  attention  to  compel  the  prompt  settle- 
ment, at  this  late  date,  of  the  claims  in  question. 

The  facts  are  that  at  the  entrance  of  the  United 
State  into  the  world  war  there  were  more  than 
thirty  important  subway  contracts  under  construc- 
tion, most  if  not  all  of  which  had  been  very  seri- 
ously delayed  by  the  changed  conditions  brought 
about  by  the  war,  that  had  already  resulted  in  a 
heavy  increase  of  the  cost  of  labor  and  materials 
to  the  contractors  above  those  costs  which  prevailed 
when  the  contracts  were  awarded,  and  which  could 
not  at  that  time  be  foreseen.  This  necessarily  in- 
volved heavy  losses  to  the  contractors  who  were 
prepared  to  accept  them  and  who  were  faithfully 
performing  their  obligations  notwithstanding  the 
fact  that  in  many  cases  they  had  suffered  great  ad- 
ditional hardship  through  unexpected  changes  and 
delays  in  the  drawings,  specifications  and  other  re- 
quirements that  dragged  the  work  along  that  might 
otherwise  have  been  concluded  much  more  econom- 
i-cally  under  the  former  prices. 

Some  of  the  contractors  were  already  in  distress, 
and  all  of  them  had  suffered  considerably  so  that 
relief  was  called  for,  and  on  June  15,  1918,  the 
Board  of  Estimate  specifically  promised  the  repre- 
sentatives of  the  contractors  that  if  they  would  com- 
plete the  work,  of  which  the  city  then  stood,  and 
in  some  cases  still  stands,  in  urgent  need,  just  pay- 
ment should  be  made  for  it  and  additional  costs  to 
the  contractor  should  be  assumed  by  the  city. 

On  the  strength  of  this  formal  official  assurance, 
equivalent  legally  to  a  contract,  the  already  em- 
barrassed contractors  went  on  and  spent  more  than 
$7,000,000  with  the  expectation  of  speedy  reim- 
bursement. This  was  such  a  heavy  drain  on  their 
finances  that  several  of  the  contractors,  some  of 
whom  had  thus  expended  $3,000,000  each,  were 
greatly  embarrassed  and  some  of  them  barely  es- 
caped positive  bankruptcy,  being  greatly  crippled  in 
their  subsequent  operations.  Nevertheless,  after 
more  than  two  years,  less  than  10  per  cent  of  these 


just  claims  have  been  paid  by  the  city  and  there 
appears  to  be  very  slight  inclination  of  the  respon- 
sible oCfieials  to  liquitlatc  these  claims. 

In  former  years  contractors  with  the  highest  rep- 
utation and  long  city  records  for  honest,  efficient, 
prompt  work  had  great  difficulty  in  collecting  just 
bills  frfjiii  the  city,  and  have  been  obliged  to  resort 
to  slow  and  costly  litigation,  and  have  generally  felt 
that  in  many  cases  the  policy  of  the  city  is  to  throw 
the.  greatest  pt)ssib!e  responsibility  on  the  contrac- 
tor, regardless  of  the  merits  fjf  the  case,  and  to 
pay  him  as  little  as  possible  and  as  slowly  as  pos- 
sible for  the  work  regardless  of  the  just  C(jmpensa- 
tion. 

That  such  conditions  can  prevail  in  New  York 
or  any  other  American  city  is  nt^t  only  disgraceful 
but  perilous  in  that,  besides  discouraging  the  efforts 
of  loyal  and  efficient  contractors,  it  encourages  a 
most  dangerous  disregard  of  honest  obligations  that 
is  little  if  any  less  mischievous  than  the  deliberate 
violation  of  its  contracts  by  labor. 

Profitable  Co-ordination  of  Practical  and 
Theoretical  Considerations  in  Water- 
works  Design 

There  is  commenced  in  this  issue  a  paper  on  the 
design  of  the  Winnipeg  Aqueduct  which,  properly 
interpreted,  is  remarkably  illuminating  in  its  pres- 
entation of  the  manner  in  which  exceptionally  satis- 
factory technically  and  financial  results  were  ob- 
tained in  the  design  and  construction  of  a  great 
water  supply  system. 

To  a, very  thorough  preliminary  investigation  of 
the  subject  were  added  a  keen  analysis  of  condi- 
tions and  a  judicial  equating  of  difficulties,  advan- 
tages and  requirements,  which  enabled  the  design 
to  be  made  in  such  a  way  as  to  co-ordinate  the 
possibilities  of  construction  and  operation.  The 
result  has  been  the  eminently  successful  construc- 
tion, during  the  worst  of  the  war  period,  of  a 
large  and  costly  aqueduct  and  appurtenances  prac- 
tically within  the  originally  estimated  time  and  cost, 
executing  the  work  with  great  rapidity  and  excel- 
lence and  providing  a  high-class  durable  structure 
with  a  capacity  more  than  17  per  cent  greater  than 
was  called  for. 

The  Winnipeg  Aqueduct,  built  through  uninhab- 
ited wilderness,  under  difficult  topographical  and 
climatic  conditions,  consists  of  eighty  miles  of  horse- 
shoe shape  gravity  concrete  construction  and  seven- 
teen miles  of  circular  reinforced  concrete  pressure 
pipe  which,  with  its  appurtenances,  was  built  and 
put  in  operation  in  four  years  and  five  months  after 
the  award  of  the  contract  at  a  cost  of  about 
$15,000,000  and  with  a  capacity  for  furnishing  100," 
000,000  imperial  gallons  of  water  daily. 

In  its  construction  about  $1,000,000  was  saved 
by  means  of  a  careful  analysis  of  the  effects  of 
the  grade  on  the  size  and  cost  of  the  aqueduct, 
which  resulted  in  making  the  total  length  about  8 
per  cent  longer  than  that  of  a  straight-line  location. 
An  important  saving  was  effected  by  dropping  the 
hydraulic  grade  line,  at  the  junction  of  the  flat  and 
steep  grades,  so  as  to  reduce  the  maximum  depth 
of  cut  1  foot  for  the  9-mile  summit  section  22 
feet  deep  in  difficult  ground  covered  wtih  swamp. 
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Another  important  feature  is  the  delivery  of 
daily  supply  up  to  25,000,000  gallons  to  the  Winni- 
peg reservoir  without  pumping,  by  the  construction 
of  a  pressure  aqueduct  15  miles  long  across  the  Red 
river  valley.  Provisions  foi  future  increased  sup- 
ply can  be  made  by  the  installation  of  a  pumping 
station  which,  increasing  the  velocity  of  flow 
through  this  section  of  the  aqueduct  from  lyi 
feet  to  4  feet  per  second,  will  deliver  50,000,000 
gallons  of  water  daily. 

In  designing  the  aqueduct  the  coefficients  used  in 
the  computations  of  the  Nashua  Aqueduct  were 
adopted  as  reliable  and  conservative.  The  capacity 
calculated  by  them  was  about  95  per  cent  of  that 
for  an  aqueduct  of  the  same  dimensions  as  the 
Nashua  aqueduct.  This  value  proved  to  be  en- 
tirely on  the  safe  side  when  measurements  of  actual 
flow  through  the  completed  aqueduct  showed  a 
capacity  of  100,000.000  gallons  per  day  instead  of 
the  85,000,000  gallons  indicated  by  the  computa- 
tions. 

A  Cause  of  Labor  Shortage 

An  important,  if  not  the  principal  cause  of  labor 
shortage  in  this  country,  is  the  preposterously  high 
wage  and  short  hours  that  is  increasingly  prevailing. 
The  high  wage  enables  the  laborer  to  secure  enough 
for  his  necessities  in  a  very  short  time,  permits  him 
to  indulge  in  vicious  and  extravagant  practices, 
greatly  demoralizes  his  general  attitude,  breeds  a 
dislike  for  industry,  and  affords  ample  leisure  for 
all  kinds  of  mischief. 

The  short  hours  decrease  the  amount  of  produc- 
tion much  more  than  their  nominal  diminution  of 
working  time  because,  no  matter  how  short  they  are, 
they  carry  practically  the  same  actual  amount  of 
overhead  loss  in  beginning  and  stopping  work  and 
in  various  other  items  of  lost  time  that  are  scarcely 
greater  in  a  10-hour  day  than  in  a  6-hour  day. 
Therefore  in  order  to  maintain  the  same  produc- 
tion a  disproportionately  larger  force  of  men  is 
needed  and  the  supply,  depleted  by  decreased  immi- 
gration, is  insufficient. 

Two  recent  examples  thoroughly  prove  these 
statements,  namely  the  renewed  demands  of  the 
(Jhicago  garbage  collectors  for  an  increase  from 
$4.40  to  $5.60  per  day,  and  their  rejection  of  the 
oflfer  of  $4.76  and  threats  for  a  renewed  strike  which 
could  only  be  maintained  by  reason  of  a  surplus 
from  excessive  wages  sufficient  to  enable  them  to 
live  in  idleness  while  the  city  suffers  for  their  serv- 
ices. The  same  is  true  of  the  striking  longshore- 
men in  eastern  cities  who  are  maintained  in  com- 
fort from  the  same  source  and  have  enjoyed  a  long 
season  of  complete  idleness,  turbulence  and  discon- 
tent. It  does  not  take  a  very  long  memory  to  go 
back  to  the  times  when,  it  is  common  knowledge, 
that  many  strikes  were  called  on  the  flimsiest  pre- 
text, and  when  after  a  longer  or  shorter  vacation  the 
men  returned  to  work  on  their  own  terms,  the  em- 
ployers were  forced  to  pay  them  besides  the  in- 
creased wages,  their  full  pay  for  all  of  the  "waiting 
time"  they  were  idle  on  strike.  With  all  of  this 
necessarily  comes  the  greatly  decreased  efficiency  of 
labor  as  illustrated  by  the  specific  case  of  the  aver- 
age bricklayer  who  in  1914  laid  1,900  bricks  a  da\ 
for  $5  and  now  lays  <S00  bricks  for  $9. 


The  legitimate  results  of  this  evil  condition  are 
emphasized  in  Chicago,  where  with  the  1920  budget 
already  over-appropriated  by  $4,500,000.  new  wage 
scales  are  demanded  by  the  unions  that  average  a 
20  per  cent  increase  and,  if  granted  will  add  nearly 
$1,000,000  to  the  already  impossible  budget.  If  not 
granted,  the  unions  will  probably  encourage  strikes 
that  will  endanger  the  safety  of  the  city. 

There  can  be  but  one  answer  to  this  rapidly 
growing  evil,  namely  legislation  must  be  niade  and 
enforced  to  prevent  and  severely  punish  strikes  of 
government,  municipal  or  public  utility  employees; 
labor  unions  must  be  incorporated ;  immigration 
must  be  encouraged  and  increased ;  existing  laws 
must  be  uniformly  enforced  without  exemption  for 
labor  unions  or  truckling  to  their  political  support ; 
and  employers  must  combine  solidly  and  refuse  to 
pay  inordinate  wages  or  to  accept  inefficient,  un- 
reliable service. 


Meeting  Labor  Shortage 

The  water  department  of  New  Bedford,  Massa- 
chusetts, needs  twice  as  many  laborers  as  it  can  se- 
cure and  its  superintendent,  Steven  H.  Taylor,  says 
that  "out  of  one  lot  of  80  names  of  eligible  laborers, 
we  got  8  men,  and  4  of  them  quit  at  the  end  of  the 
first  day's  work."  Most  of  the  eligibles  notified  that 
work  is  ready  for  them  reject  pick  and  shovel  jobs 
and  wish  to  be  watchmen  or  water  carriers,  al- 
though the  pay  for  laborers  is  now  $4.50  per  day. 

To  meet  this  condition  the  city  has  purchased  a 
steam  shovel  which  will  replace  a  large  quantity 
of  labor  now  required  for  excavating  work,  and  it 
has  also  contracted  for  a  new  pipe  joint  compound 
that  will  greatly  reduce  the  amount  of  labor  re- 
quired in  laying  new  water  mains,  because  it  will 
eliminate  the  time  of  two  men  for  two  hours  to 
calk  every  joint  of  a  large  pipe. 

Experience  With  Chinese  Labor 

Santa  Rosa,  California. 
Editor  Public  Works:  May  27,  1920. 

Dear  Sir — 

I  have  used  Chinese  labor  to  a  limited  extent  in  con- 
tracting and  also  in  farming.  On  construction  work  I 
have  found  this  class  of  labor  fairly  reliable  and  honest, 
and  when  used  for  hired  help  on  the  farm  I  have  known 
them  to  be  unreliable  and  absolutely  dishonest. 

Chinese  or  Japanese  on  coming  to  this  country  wish 
to  get  in  possession  of  the  land,  and  when  working  for 
wages  on  the  farms  do  all  they  can  to  impoverish  the  land. 
They  damage  your  plants  and  your  trees,  and  they  pack 
your  fruits  and  vegetables  so  wretchedly  that  no  profit 
can  be  made  where  they  are  employed. 

When  the  owner's  profits  have  become  unsatisfactory, 
they  lease  or  buy  the  land  and  by  the  greatest  of  industry 
proceed  to  enrich  the  soil ;  they  raise  wonderful  crops  and 
they  finally  gain  control  of  the  market  for  food  stuffs. 
When  they  have  the  control  they  make  their  own  price 
to  consumers.  Potatoes  are  now  eight  cents  per  pound 
in   California  and  a  Japanese  is  potato  king. 

These  races  are  natural  farmers  and  it  will  be  a  bad 
thing  for  this  country  as  they  extend  their  ownership 
or   control   of   the   soil. 

If  laws  would  be  passed  prohibiting  Asiatics  from  own- 
ing or  leasing  the  soil,  and  also  prohibiting  citizenship  to 
.Asiatics  born  in  this  country,  I  would  favor  their  admis- 
sion to  our  country.     Otherwise  I  am  opposed. 

My  principal  business  is  contracting,  but  also  engaged 
in   farming.  Yours  very  truly, 

G.    W.    CONNERS, 
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KlTccl    of  ShorleiKMl    Working;    Hours 

Tile  iTCords  of  tlio  I'rdc  r.il  Kcservc  I'oard  show 
that  (hi-  prixhu'tion  of  raw  malt-rials  in  this  country 
was  I(»  [K-r  iTMt  less  in  l!'l!>  llian  in  I'.MH,  and  that 
the  pnxhulion  of  f.il)ritatcd  niatcri.al  was  25  \kt 
cent  loss. 

In  investigating  this  subject  the  New  York 
World  has  eonehided  that  the  prineipal  factor  is 
the  shortened  hours  of  worU  inaug-urated  during  the 
war.  "In  every  instance,  ahnost  without  exception, 
where  a  decrease  of  prochiction  is  shown,"  says  the 
iivvestigator.  "there  lias  ix-en  a  reduction  in  the 
nuniher  of  hours  of  work  each  day  of  each  week." 
In  many  cases  the  decrease  was  found  to  coincide 
strikingly  with  the  actual  shortening  of  the  working 
day,  as  for  example  a  factory  reducing  its  output  20 
to  3.')  per  cent  when  the  working  day  was  changed 
from  ten  hours  to  eight. 


To  Stabilize  Construction 

The  Employers'  Association  of  Manitoba  has  is- 
sued the  following  "statement  of  aims":  (1)  to 
promote  industrial  peace,  commercial  prosperity  in 
the  community  and  the  steady  employment  of  labor ; 
(2)  to  discourage  lockouts,  strikes,  and  unfair  de- 
mands by  either  employer  or  employee;  (3)  to  se- 
cure for  employer  and  employee  freedom  of  con- 
tract in  employment;  (4)  to  disseminate  knowledge 
cf  fundamental  economic  laws. 


Wage  ISIaximum  for  Construction  Workers 

The  weekly  edition  for  June  12th  of  the  Bulle- 
tin of  the  Associated  General  Contractors'  of 
America,  devotes  considerable  space  \o  construc- 
tion wages  and  gives  a  table  of  rates  in  21  cities 
in  17  states,  in  which  the  maximum  and  minimum 
hourly  union  rates  are,  for  masons,  $1.50,  Shreve- 
port.  I.ouisiana ;  85c,  Richmond,  Ind. ;  bricklayers, 
$1,50,  Shreveport,  La.;  $1.00,  Washington,  D.  C; 
structural  iron  workers,  $1.25  in  several  cities, 
98c,  Washington,  D.  C. ;  ornamental  iron  workers, 
$1.25,  St.  Louis  and  Cleveland,  87i^c,  Seattle, 
Washington;  reinforcement  rod  setters,  $1.25,  St. 
Louis,  Omaha,  Fargo  and  Cleveland,  875^c,  Seat- 
tle;  plasterers,  Si. 50,  Shreveport,  La..  H7)/c,  Rich- 
mond, Ind. ;  wood  lathers,  $1.25,  San  Jose,  Calif., 
$1.00  \\'ashington,  D.  C. ;  metal  lathers,  $1.25  in 
several  cities,  $1.00  Washington,  D.  C. ;  hoisting 
engineers,  $1.25  Omaha  and  Cleveland;  65c,  Wa- 
terloo, Iowa;  tile  setters,  $1.25  Springfield,  Illinois, 
and  Sioux  City,  Iowa;  $1.00,  Washington,  D.  C. ; 
plumbers,  $1.50  Dallas,  Texas;  875^c  Aberdeen, 
S.  Dak.;  carpenters.  $1.25  Geveland.  85c  Rich- 
mond. Ind.:  stone  cutters,  $1.25  Dallas.  Texas,  80c 
Aberdeen,  S.  Dak.;  marble  cutters,  $1.12^c  San 
Francisco.  673/2C.  St.  Louis;  painters,  $1.10  Oma- 
ha, 75c  Richmond,  Ind. ;  electrical  workers,  $1.25 
Omaha  and  Cleveland,  80c  Aberdeen,  S.  Dak.; 
roofers.  Si. 25  San  Jose.  Calif.,  75c  Shreveport, 
La.;  cement  finishers,  $1.25  in  several  cities,  90c 
in  several  cities;  elevator  erectors,  $1.25  St.  Louis, 
90c  Washington,  D.  C. ;  pipe  coverers,  $1.12^ 
Cleveland.  75c  Springfield,  111. ;  hod  carriers, 
$1.12' 2  San  Jose,  Calif.,  (iOc  Shreveport,  La.;  la- 
borers, 873^c  Cleveland,  40c  Atlanta,  Ga. 


At  .San  irancisco,  the  agreement  between  the 
unions  and  the  general  contractors  has  expired  and 
new  demands  are  being  made  ior  i)lasterers  at 
$I.5(;j4,  structural  iron  workers  and  hoisting  en- 
gineers $L25,  carpenters  "$1.12]/^,  hod  carriers 
$1.25  and  laborers  81>^c. 

At  Washington,  D.  C.,  a  bonus  fjf  $1  per  day 
abo\e  wage  scale  is  being  paid  to  bricklayers  and 
plasterers. 

In  ClevelruKJ  ])luinbers  are  on  strike  for  an  in- 
creaes  to  $L50  fnjin  $L 

In  San  Francisco,  plasterers  are  rjemanrling  a 
raise  from  $1.25  to  $1.5Gj4-  Structural  iron  work- 
ers, hoisting  engineers  and  plasterer.s  are  rlemanrl- 
ing  $1.25. 

In  Springfield,  Illinois,  the  efTiciency  of  work- 
men is  reported  at  about  50  per  cent.  In  Seattle, 
Washington,  where  voluntary  limitation  of  output 
was  practiced  under  the  closed  shop,  a  notable  in- 
crease in  the  efficiency  of  labor  has  been  deveU^ped 
since  the  Master  Builders'  Association  declared 
for  open  shop. 

For  the  loss  of  a  hand,  compensation  of  $4,128.48 
to  be  paid  at  the  rate  of  $19  per  w^eek  for  244  weeks 
has  been  awarded  by  the  compensation  commission. 
New  York. 


The  Interstate  Commerce  Commission  has  de- 
clared an  embargo  on  cars  for  shipment  of  bitu- 
minous coal  to  Lake  Erie  ports  for  transshipment 
by  water,  except  on  a  permit. 

The  embargoes  recently  declared  by  several  east- 
ern railroads  are  actributed  by  them  to  insufficient 
ships  and  to  the  unusually  large  number  of  cars  in 
transit  especially  coal  cars.  The  longshoremen's 
strike  is  not,  however,  assigned  by  them  as  a  cause 
for  the  congestion. 


Dishonest  Municipal  Treatment 
of  Loyal  Contractors 

In  a  recent  official  letter  addressed  to  the  Board 
of  Estimate  and  Apportionment  of  the  city  of  New 
York,  T.  A.  Crane,  secretary  of  the  General  Con- 
tractors' Association,  called  attention  to  the  fact 
that  the  report  of  the  committee  on  finance  and 
budget  of  the  Board  of  Estimate  and  Apportion- 
ment submitted  May  28th,  while  dealing  with  claims 
for  labor  and  materials  furnished  to  the  Board  of 
Education  in  1918,  and  for  which  payment  has  not 
yet  been  made  because  of  no  request  for  an  appro- 
priation to  cover  them,  stated  that  on  June  15, 
1918,  the  Board  of  Estimate  promised  the  Contrac- 
tors' Association  that  if  the  contractors  would  carry 
to  completion  the  subway  work  then  under  con- 
struction, they  should  receive  just  compensation  and 
that  unexpired  contracts  should  be  modified  or  sup- 
plemented if  completed  within  a  reduced  time 
limit  and  that  compensation  should  be  to  equal  the 
increased  cost  of  labor  and  materials  due  to  the  war. 

Although  the  contractors  have  loyally  fulfilled 
their  part  of  this  agreement  and  have  spent  more 
than  $7,000,000  of  their  own  money,  largely  on 
credit,  to  complete  subway  work,  many  sections  of 
which  have  been  finished  and  are  now  in  operation, 
Mr.  Crane  says : 
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"The  Board  of  Estimate,  in  refusing  to  carry  out 
its  agreement,  has  swindled  those  who  reHed  on  its 
integrity.  The  disgraceful  admission  must  be  made 
that  the  word  of  the  City  of  New  York,  as  given 
by  the  present  administration,  is  good  for  nothing; 
that  the  mayor  and  comptroller  are  willing  converts 
to  the  Berlin  idea  that  a  promise  is  merely  a  scrap 
of  paper. 

"The  situation  is  one  in  which  the  good  faith  of 
the  city,  as  pledged  by  the  Board  of  Estimate,  is 
involved.  Accepting  the  promise  as  made  in  good 
faith,  the  contractors  went  ahead  with  their  work 
and  many  of  the  sections  were  completed  and  are 
now  in  operation. 

"Thus  far  only  four  settlements  have  been  made, 
two  of  them  on  the  large  contracts  and  two  on 
small  ones,  involving  less  than  $700,000.  For  some 
reason,  best  known  to  the  Board  of  Estimate,  some 
thirty  other  subway  contracts,  equally  meritorious, 
have  not  been  settled  and  efforts  to  secure  settle- 
ment, either  under  the  promise  or  through  legisla- 
tion, have  persistently  been  blocked  by  the  c;ty  ad- 
ministration." 


The  U.  S.  Shipping  Board  refused  the  increased 
wages  demanded  by  4,000  striking  longshoremen 
at  Philadelphia  and  against  similar  demands  of  the 
shipyard  workers  on  the  Pacific  Coast  and  the 
strikes  are  reported  as  broken  and  the  men  as  re- 
turning on  open  shop  basis. 


Regulation  of  Immigration 

At  the  recent  international  conference,  action  to 
co-ordinate  existing  governmental  immigration  ac- 
tivities was  taken  by  the  500  delegates  from  30  racial 
groups  working  with  prominent  leaders  in  industry, 
finance,  agriculture,  labor  and  education 

It  was  proposed  to  create  a  board  of  assimila- 
tion to  facilitate  the  distribution  of  immigrants  and 
to  Americanize  them.  The  repeal  or  modification 
of  the  literacy  test  was  urged  as  was  the  enforce- 
ment of  immigration  laws  directed  against  anar- 
chists and  their  like.  It  was  stated  that  investiga- 
tions confirmed  the  fact  that  our  foreign  born  resi- 
dents as  a  class  are  law  abiding,  mdustrious  and 
thrifty,  and  measures  were  endorsed  to  provide  for 
the  compulsory  education  of  immigrants. 


Extensive  Housing  Construction 

All  kinds  of  construction  work  would  be  greatly 
benefited  by  the  rapid  amelioration  of  the  hous'ing 
difficulties  that  have  been  steadily  increasing  in 
most  parts  of  the  country  and  especially  in  New 
York  City.  The  New  York  Mayor's  Housing  Con- 
ference Committee  announces  that  speculative 
builders  promise  to  keep  operating  at  cost,  irre- 
spective of  immediate  profits,  if  mortgage  money 
is  forthcoming  and  if  labor  promises  a  fair  day's 
work  for  a  fair  day's  pay.  Three  thousand  six 
hundred  and  fifty  lots  have  been  pledged,  subordi- 
nate to  mortgage,  and  the  Board  of  Estimate  and 
the  State  Legislature  will  be  asked  to  help  all  public 
buildings  until  the   housing  shortage  is  overcome. 

Efforts  are  being  made  to  exempt  new  buildings 


from  taxation  for  a  stated  period  and  labor  will  be 
asked  only  to  continue  its  arrangement  as  to  wages 
and  hours  for  one  year  or  until  the  completion  of 
the  operation  on  which  the  men  may  be  engaged. 
It  will  be  remembered  that  previous  generous  ef- 
forts for  building  construction  were  immediately 
met  by  the  labor  unions  by  demands  for  increased 
pay  and  for  the  rejection  of  all  building  materials 
that  had  passed  through  non-union  hands. 


Proposed   Regulation  of  Industrial 
Relations 

A  committee  of  prominent  and  influential  mem- 
bers of  the  United  States  Chamber  of  Commerce 
has  prepared  a  statement  of  twelve  propositions  for 
the  government  of  American  industrial  relations, 
which  have  been  submitted  for  a  referendum  vote 
to  more  than  1,300  industrial  and  commercial  or- 
ganizations included  in  the  Chamber  of  Commerce 
of  the  United  States. 

This  committee  was  appointed  after  the  adjourn- 
ment of  the  first  industrial  conference  called  by 
President  Wilson,  and  its  proposals  are  intended 
to  include  the  fundamentals  of  employment  rela- 
tions. The  referendum  carries  references  to  argu- 
ments in  the  negative  so  that  voters  may  be  able 
to  study  the  recommendations  fully  before  voting 
is  closed  at  the  expiration  of  forty-five  days. 

The  commitee's  report  recognizes  the  necessity 
for  justice,  equality  and  individual  liberty:  that  the 
terms  of  employment  should  conform  to  the  essen- 
tial requirements  of  economic  law  and  sound  busi- 
ness practice ;  that  they  should  conduce  to  mutual 
interest  and  higher  productive  efficiency;  and  should 
realize  broad  ideals  of  individual  and  social  better- 
ment. Orderly  government  and  public  service  must 
be  assured  and  the  paramount  interest  of  the  pub- 
lic protected.  With  these  considerations  in  view, 
tlie  committee  states  its  belief  in  the  following  prin- 
ciples: 

"1.  Any  person  possesses  the  right  to  engage  in 
any  lawful  business  or  occupation  and  to  enter,  in- 
dividually or  collectively,  into  any  lawful  contract, 
either  as  employer  or  employee.  The  rights  are 
subject  to  limitation  only  through  a  valid  exercise 
of  public  authority. 

"2.  The  right  of  open  shop  operation,  that  is, 
the  right  of  employer  and  employee  to  enter  into 
and  determine  the  conditions  of  employment  rela- 
tions with  each  other,  is  an  essential  part  of  the 
individual  right  of  contract  possessed  by  each  of 
the  parties. 

"3.  All  men  possess  the  equal  right  to  associate 
voluntarily  for  the  accomplishment  of  lawful  pur- 
poses by  lawful  means.  The  association  of  men, 
whether  employers,  employees  or  other,  for  collec- 
tive action  or  dealing,  confers  no  authority  over, 
and  must  not  deny  any  right  of  those  who  do  not 
desire  to  act  or  deal  with  them. 

"4.  The  public  welfare,  the  protection  of  the  in- 
dividual and  employment  relations  require  that  as- 
sociations or  combinations  of  employers  or  employ- 
ees, or  both,  must  equally  be  subject  to  the  authority 
of  the  State  and  legally  responsible  to  others  and 
that  of  their  agents. 
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"r,  To  cK-vdoi.  with  due  rc^MHl  f'T  tlu-  lualth. 
.  ;Jcly  and  wc-U-lH-in-  of  the  inclivi.lu.il.  (Ik-  m,u.rc<l 
,,ull)Ut  of  iiulustry  is  llu-  c-o.nnmn  soaal  ohhua  u,n 
of  all  cnL-ajjc-d  thcr.-in.  The  rcstr.cl.ou  of  pro.Uu- 
i.vc  effort  or  of  oiUi)Ut  by  either  nuploycr  .>r  eiu- 
nloycc  for  the  purpose  of  crcatinf,'  an  artihcMal  scar- 
city  of   the   product   or   of   labor   is   an    injury    t.. 

^""^•'c;  The  wajre  of  labor  must  come  out  of  the  prod- 
uct of  industry  and  nuist  be  earned  and  measured 
1  V  its  contribution  thereto.  In  order  that  the  work- 
r,  in  his  own  and  the  Rencral  interest,  may  develop 
his  full  productive  capacity,  and  may  thereby  earn 
•It  least  a  wape  sutticient  to  susUun  lum  upon  a 
',>roix>r  standard  of  living,  it  is  the  duty  of  mana^je- 
mcnt  to  co-operate  with  him  to  secure  contmuous 
employment  suited  to  his  abilities,  to  famish  in- 
centive and  opportunity  for  improvement,  to  pro- 
vide proi)er  safc^iards  for  his  health  and  safety 
and  to  encourage  him  in  all  practicable  and  reason- 
able ways  to  increase  the  value  of  his  productive 

effort.  .       ,  1     J       „^ 

"7    The  number  of  hours  in  the   work  day  or 
week  in  which  the  maximum  output,  consistent  with 
the  health  and  well-being  of  the  individual,  can  be 
maintained  in  a  given  industry  should  be  ascertained 
by  careful  studv  and  should  never  be  exceeded  ex- 
cept in  case  of' emergency,  and  one  day  of  rest  in 
seven    or  its  equivalent,  should  be  provided,      ihe 
reduction   in   working  hours  below  such  economic 
Umit,  in  order  to  secure  greater  leisure  for  the  m- 
dividual.  should  be  made  only  with  full  understand- 
ing and  acceptance  of  the   fact  that  it  mvolyes  a 
commensurate   loss   in    the   earning   power   of   the 
workers,  a  limitation  and  a  shortage  of  the  output 
of  the  industry  and  an  increase  in  the  cost  of  the 
product,  with  all  the  necessary  effect  of  these  things 
upon  the  interests  of  the  community  and  the  nation. 
"8    An  adequate  means,  satisfactory  both  to  the 
employer  and  his  employees  and  voluntarily  agreed 
to  by  them,  should  be  provided  for  the  discussion 
and 'adjustment   of  employment   relations   and  the 
just  and  prompt  settlement  of  all  disputes  that  arise 
in  the  course  of  industrial  operation. 

"9.  When,  in  the  establishment  or  adjustment  ot 
employment'  relations,  the  employer  and  his  em- 
ployees do  not  deal  individually,  but  by  mutual  con- 
sent such  dealing  is  conducted  by  either  party 
through  representatives,  it  is  proper  for  the  other 
party  to  ask  that  these  representatives  shall  not  be 
chosen  or  controlled  by,  or  in  such  dealing  in  any 
degree  represent  any  outside  group  or  interests  in 
the  questions  at  issue.  ,        .        n 

"10.  The  greatest  measure  of  reward  and  well- 
being  for  both  employer  and  employee  and  the  full 
social  value  of  their  services  must  be  sought  in  the 
successful  conduct  and  full  development  of  the  par- 
ticular industrial  establishment  in  which  they  are 
associated.  Intelligent  and  practical  co-operation 
based  upon  a  mutual  recognition  of  this  community 
of  interest,  constitutes  the  true  basis  of  sound  in- 
dustrial relations. 

11.  The  State  is  sovereign  and  cannot  tolerate  a 
divided  allegiance  on  the  part  of  its  servants.  While 
the  right  of  government  employees- -national,  state 
or  mtmicipal— to  be  heard  and  to  secure  considera- 
tion and  just  treatment  must  be  amply  safeguarded, 


the  community  welfare  demands  that  no  combina- 
tion to  prevent  or  impair  the  oi>cration  of  the  gov- 
ernment, or  of  any  government   function   shall   lje 

permitted.  ,  ,•        „      ,* 

"12  In  pnl)lic  service  activities,  the  public  interest 
and  well-being  must  be  the  paramount  and  control- 
ling consideration.  The  power  of  regulation  and 
protection  exercised  by  the  Stale  over  the  corpora- 
tion should  properly  extend  to  the  emi.L.yees  in  so 
far  as  may  be  necessary  to  insure  the  adefjuate,  con- 
tinuous and  unimpaired  operation  of  puijlic  utility 
service." 


Engineering  Experts  Recommended 

for  Labor  Unions 

In  an  article  by  M.  L.  Cooke  recently  pubhshed 
in  the  Ncz()  Republic,  a  plea  is  made  for  participa- 
tion by  labor  in  the  management  and  administration 
of  production,  and  it  is  admitted  that  such  manage- 
ment needs  the  assistance  of  outside  engineers  and 
other  experts  practising  a  primary  allegiance,  either 
to  labor  or  to  capital  or  to  the  public  rather  than 
to  all  three  It  is  therefore  recommended  that  labor 
should  retain  its  own  production  engineers  and 
other  technicians  having  scientific  knowledge  of  the 
development  of  better  ordered  industry.  Ihose  seek- 
ing the  public  interest  as  well  as  those  retained  by 
the  owners,  will  thus  be  in  a  position  to  counsel  with 
well  informed  representatives  of  labor. 

Theoretically  this  is  sound  reasoning,  but  in  order 
to  be  practical  and  beneficial,  it  is  vital  that  the 
engineers  and  experis  retained  by  labor  must  them- 
selves preserve  the  highest  tradition  of  their  class, 
namely,  to  maintain  judicial  impartiality  and  abso- 
lute justice  and  accuracy.  It  is  very  evident  that 
such  experts  could  not  be  members  of  the  labor 
unions  under  their  present  constitutions,  which  re- 
quire allegiance  to  the  class,  interest  above  public 
interest  or  even  pubHc  justice,  restrict  production 
and,  in  practice  if  not  in  specific  letter,  promote  vio- 
lence, intimidation  and  conspiracy. 

More  Outlaw  Rail  Strikes 

About  600  yardmen  in  the  employ  of  the  Bahi- 
more  &  Ohio  and  the  Pennsylvania  railroads  struck 
in  Baltimore  June  20  without  making  demands  on 
the  railroads,  without  warnmg.  and  without  giving 
any  cause  for  their  action.  It  is  said,  however 
that  the  strikers  are  mostly  under  thirtv  years  of 
acre  and  are  directed  by  the  leaders  of  the  April 
st^riices,  and  that  the  strike  is  not  so  much  against 
the  railroads  as  it  is  against  the  Railroad  Labor 
Board  because  the  latter  has  not  completely  grairted 
all  their  demands  as  quickly  as  they  desired,  ine 
strikers  expressed  their  sympathy  with  the  striking 
longshoremen  and  stevedores  and  say  that  with 
"The  harbors  closed  and  freight  congestion,  the 
demands  of  both  will  be  met  shortly." 

This  strike  and  that  of  the  yardmen  in  the  t'hila- 
delphia  district  on  June  ISth  has  crippled  the  move- 
ment of  freight  in  both  Philadelphia  and  Baltimore, 
and  both  of  the  railroad  companies  affected  have 
placed  embargoes  in  the  local  yards  on  all  freight 
except  perishables,  Hve  stock,  food  and  fuel  for 
public  utilities. 
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PUBLIC     WORKS 


Recent  Legal  Decisions 


I 


ORAL  CHANGE  IN  TERMS  OF  WRITTEN  EXCAVATION 
CONTRACT 

A  written  contract  was  executed  for  certain  ex- 
cavating, grading,  back-filling  and  concreting  at 
fixed  and  definite  prices  per  cubic  yard.  In  an 
action  for  alleged  balance  due  after  the  work  was 
completed,  the  real  question  in  dispute  was  the  con- 
tractor's claim  that  the  owner  agreed  that  the  unit 
prices  named  in  the  written  contract  should  not 
be  the  measure  of  compensation  for  the  work  then 
or  thereafter  to  be  done,  but  that  it  should  pay 
for  the  work  and  material  the  fair  and  reasonable 
value  thereof.  The  Circuit  Court  of  Appeals,  Sixth 
Circuit,  holds,  United  Steel  Co.  v.  Casey,  262  Fed. 
889,  that  a  provision  in  the  contract  that  no  extras 
would  be  allowed  without  an  understanding  and 
written  order  did  not  prohibit  the  making  of  sucli 
an  oral  agreement,  but  was  a  fact  to  be  considered 
by  the  jury.  If  the  owner  made  changes  in  the 
location  of  the  work,  and  failed  to  furnish  plans 
for  part  of  it,  and  underestimated  the  work  of  ex- 
cavation, thus  delaying  the  contractor  in  the  per- 
formance of  the  contract  and  necessitating  the 
doing  a  large  portion  of  the  work  in  the  winter 
season,  there  was  sufficient  consideration  for  the 
oral  contract  changing  the  compensation,  even 
though  the  owner  did  not  specifically  waive  claims 
for  damages  from  such  delays.  And  if  the  owner 
misrepresented  the  character  of  the  soil  to  be  exca- 
vated, though  the  representations  were  made  in 
good  faith,  that  would  constitute  a  sufficient  con- 
sideration for  the  oral  contract.  Judgment  for  the 
plaintiff  was  therefore  affirmed. 

CONSTRUCTION    OF    CLAUSE    AUTHORIZING    SUSPENSION 
IN  SEWER  WORK  CONTRACT 

The  New  York  Appellate  Division  holds,  John- 
son V.  New  York,  181  N.  Y.  Supp.  13T.  that  under 
a  contract  for  sewer  work,  providing  that  the  presi- 
dent of  the  borough  might  suspend  the  work  if  he 
should  deem  it  for  the  city's  interest,  without  com- 
pensation, the  president  was  not  authorized  to  sus- 
pend because  the  city  had  no  appropriation  to 
pay  for  engineering  and  inspection  which  it  was  im- 
pliedly bound  under  the  contract  to  furnish,  since 
it  could  not  be  assumed  that  the  clause  was  in- 
tended to  authorize  one  of  the  parties  to  impose 
the  result  of  its  own  default  upon  the  other. 

CONTRACTS     SUITS     AGAINST     STATES     FOR     WORK     ON 
PUBLIC    BUILDINGS 

The  Kansas  Supreme  Court  holds,  Heman  Const. 
Co.  v.  Capper,  183  Pac.  386,  that  where  a  construc- 
tion company  entered  into  a  contract  with  the  state 
for  the  erection  of  a  building  in  connection  with  a 
state  public  school  an  action  for  a  balance  alleged 
to  be  due  thereon,  brought  against  the  official  board 
which  acted  for  the  state  in  the  letting  of  the  con- 
tract, namely,  the  board  of  administration  of  educa- 
tional, charitable  and  correctional  institutions,  is  a 
"suit  against  the  state,"  and  as  such  it  is  not  main- 
tainable in  the  absence  of  a  positive  and  unequivocal 
statute  permitting  the  state  or  its  official  board  to 


be  sued.  The  contractor  must  look  alone  to  the 
fund  provided  by  the  legislature  to  pay  for  the 
building.  A  statute  which  confers  power  upon  a 
state  board  to  institute  or  defend  any  and  all  pro- 
ceedings necessary  to  protect  the  interests  of  the 
state  is  not  a  waiver  of  the  state's  immunity  from 
suits  at  the  instigation  of  private  parties  seeking  to 
subject  the  state  and  its  official  boards  to  money 
judgments. 

ADOPTION   OF  UNSIGNED   SUBCONTRACT 

Parties  may  adopt  a  written  contract,  and  thus 
make  it  as  binding  as  though  formally  executed  by 
l)Oth,  without  signing  it;  therefore  the  Nevada  Su- 
preme Court  holds,  U.  S.  Fidelity,  etc.,  Co.  v.  Reno 
Electrical  Works,  183  Pac.  38G,  that  in  an  action 
by  the  subcontractor  on  a  public  building  against 
the  surety  on  the  contractor's  bond,  brought  after 
complete  performance  by  the  subcontractor,  the 
fact  that  the  written  subcontract  was  not  signed  is 
no  defense. 

RIGHT  OF  MATERIALMEN  UNDER  CONTRACTOR'S  SURETY 
BOND 

In  an  action  by  a  materialman  who  furnished  ma- 
terial for  the  construction  of  sanitary  sewers  for 
the  city  against  the  contractor's  surety,  the  South 
Dakota  Supreme  Court  holds,  Evans  v.  Howara 
Fire  Brick  Co.,  173  N,  W.  448,  that  a  contractor 
building  city  sewers  had  the  right  for  his  own 
benefit  to  enter  into  a  contract  with  the  defendant 
surety  under  which  the  latter  might  obligate  itself 
to  pay  labor  and  materialmen  on  the  contractor's 
failure  to  pay  them,  and  materialmen  not  named 
therein  could  accept  the  contract  thus  tendered  by 
the  insurer  and  become  parties  thereto  with  right 
of  action  in  case  of  the  contractor's  default,  and 
such  contract  would  not  be  affected  by  the  fact  that 
it  also  indemnified  the  city  against  laborers'  and 
materialmen's  claims.  Where  a  contractor  has  ex- 
pressly agreed  to  pay  all  claims  for  labor  and  ma- 
terials and  his  guarantor  binds  himself  to  pay  for 
such  labor  and  materials  equally  with  the  contractor, 
laborers  and  materialmen  may  adopt  such  guaranty 
and  enforce  it  as  if  it  were  made  directly  to  them. 

COUNTY    SUPERINTENDENT    OF    CONSTRUCTION    AS    WIT- 
NESS—COSTS   WHERE    CLAIM   IS   EXCESSIVE 

In  an  action  by  a  subcontractor  for  the  amount 
claimed  to  be  due  from  the  principal  contractor  as 
well  as  an  amount  claimed  for  extras,  the  general 
contract  being  with  a  county  for  the  construction 
of  a  courthouse,  it  was  held,  Weififenbach  v.  Puget 
Sound  Bridge  &  Dredging  Co.,  Washington  Su- 
preme Court,  184  Pac.  321,  that  the  superintendent 
of  construction  for  the  county  was  a  competent 
witness  as  to  the  amount  and  reasonable  value  of 
the  extras,  even  though  his  determination  might  not 
be  conclusive.  Where  such  an  action  is  equitable  in 
its  nature  and  costs  should  be  apportioned  under 
equitable  rules,  the  assessment  of  costs  against  the 
subcontractor  was  held  warranted  though  he  recov- 
ered a  substantial  amount,  where  his  claim  was 
grossly  excessive,  particularly  where  there  was  no 
dispute  as  to  the  amount  actually  recovered. 
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NKWS   OF  TMK  SOCIK.TIKS 


.1      <i  u      CONKKUIONCIO  OK  MAV- 

ASS;'^.AT1oN"'o,'^.MU..:         K-NC;.- 

Hm-v      M.M.l.li..vl    HUlK..    New    \  ork. 

T,l("   lIKAi/m      ASSOCIATION.       San 
Ki!Uul8»-o.      Oinco   of   8oc;-otary. 

Sonl  7-lrt.— NlOW  KNOT.AND  WA- 
TKK  WORKS  AS'SpCIATION.  An- 
nual convention.  Holyoke.  Mass.  Sec- 
rotarv.  Krank  J.  Glfforcl.  715  Trcmont 
Tonii'l'V    Hoston.   Mass. 

^oI.t  ta-17.— AMKUTCAN  PTTRLIC 
HlOAI/rU  ASSOCIATION.  Boston. 
Mas.4aolui.><otts. 

<<e«t.  13-17.— AMKKTCAN  PUBLIC 
HRAI/ni  ASSOCIATION.  Annual 
convention,    San    Francisco.    Cal. 

Sent  13-17..—  SOUTHWESTERN 
W'VTKR  WORKS  ASSOCIATION. 
Annual  convention,  St.  Charles  Ho- 
tel Now  Orleans,  T.a.  Secretary,  K. 
L.    Fulkerson,    Waco,    Texas. 

Sent.      20-2.1.  —   SOUTHWESTERN 
WATER  WORKS  ASSOCIATION.     An- 
nual   convention.     St.     Charles    Hotel, 
New    Orleans,    La.       Secretary,    B.    i- 
Fuikerson.  Waco,  Texas. 

Oct  12-14.— AMERICAN  SOCIETY 
FOT' MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  St  Louis,  iviP; 
Secretary.  Charles  Carroll  Brown  401 
Lincoln  "Avenue.    Valparaiso,    Ind. 


continued,  was  recently  ..sunicl  by 
the  Western  Society  of  l-.nK.nccrs 
Iho  on  May  28  visited  the  I'orest 
Products  Laboratory,  the  university 
of  Wisconsin,  State  Capital  and 
the  Gisholt  Machine  Company  at 
Madison.  Wis. 

m'iMs'  asso<  iation 

This  association,  organized  last 
fall,  met  in  Washington,  D.  C,  May 
23-27. 

TIIK    ITAH    SOCIETY    OK 
KNGINEEUS 

At  the  recent  annual  meeting 
there    were    elected    the    foUowmg 

officers:  H.  T.  Pl""^^  PJ,^^"^^^"'' 
Leroy  M.  Pharis  and  E.  H.  Beck- 
strand  as  vice-presidents;  W.  t. 
Turner,  secretary,  and  R.  K.  Brown, 
treasurer. 

AMERICAN     ASSOCIATION     OF 
EXGINEEItS 


BlIFF\I-0     ENC.INEEHS     IN     CHAM- 
Btl^FAlA*^^   OF   COMMERCE 

Buffalo  engineers  and  architects 
have  formed  an  auxiliary  organi- 
zation to  co-operate  with  the  Cham- 
ber of  Commerce  in  the  engineer- 
ing and  industrial  development  of 
Buffalo. 

THE     ENGINEERING     SOCIETY     OF 
VIESTERN     MASSACHUSETTS 

Engineering  Society  of  Western 
Massachusetts  held  its  first  annual 
meeting  at  Springfield,  May  10,  and 
elected  C.  D.  Chesney,  president. 

CANTON    ENGINEI^RS'    CLUB 

An  engineers'  club  has  been 
formed  at  Canton,  Ohio,  and  has 
already  enrolled  more  than  a  hun- 
dred members  and  has  elected  E-  J- 
Landor  of  Nebraska  as  president  and 
H.  B.  Waha,  secretary. 

TERMINAL    ENGINEERS 

The  societv  of  terminal  engineers, 
New  York  City,  in  its  recent  elec- 
tion of  officers  for  the  coming  year, 
has  made  president,  John  Meigs; 
vice-presidents,  E.  A.  Lf  >  Calj!" 
Tompkins,  C.  W.  Baker,  M.  W.  Wil- 
liams and  R.  H.  McLain;  for  secre- 
tary, J.  H.  Leonard,  20  Vesey  street. 
New  York. 

THE    WESTERN    SOCIETY    OF 
ENGINEERS 

The  practice  of  making  occasional 
excursions  to  out-of-town  points 
that  has  for  several  years  been  dis- 


The  Washington  Assembly  of  the 
A  A  E.  was  organized  at  Tacoma 
on  May  22  by  representatives  of  the 
Aberdeen,  Bellingham,  Everett, 
blympia,  Seattle,  Spokane  and  ia- 
coma  chapters.  Representatives 
were  also  present  from  Anacortes, 
Chehalis  and  Walla  Walla.  It  was 
decided  to  arrange  for  the  Pacific 
Builder  and  Engineer  as  the  official 
organ  of  the  assembly. 

E.  T.  Tannatt,  of  Tacoma,  ad- 
dressed the  meeting  on  laws  rela- 
tive to  county  engineers.  A  com- 
mittee was  appointed  to  present  at 
the  next  meeting  suggestion  for  the 
revision  of  such  laws.  The  next 
meeting  will  be  held  at  Everett, 
KVash.,  on  August  24. 

The  first  annual  meeting  of  the 
Nebraska  Assembly  of  the  A.  A..  E. 
was  held  in  Lincoln,  Neb.,  on  May 
29.  There  were  elected:  President, 
W.  R.  McKeen;  first  vice-president. 
Prof  Clark  E.  Mickey,  Roy  N.  Toll, 
citv  commissioner,  Omaha;  treasurer, 
Georee  W.  Bates  city  engineer, 
Lincoln,  Neb.;  secretary,  Watson 
Townsend,  assistant  engineer,  U.  f. 
R    R.,  Omaha.  .         ,    .      t 

At  the  June  16th  meeting  of  the  In- 
dianapolis Chapter,  the  usual  noon 
luncheon  was  served  m  the  Chamber 
of  Commerce  Building  and  an  address 
was  made  by  Prof.  C.  F.  adding  of 
Purdue  University  recommending  that 
the  association  cooperate  with  tne 
American  Federation  of  Engineers  on 
a  conservative  platform..  The  resolu- 
tion on  open  specifications  ^vas  dis- 
cussed and  referred  to  the  ethics  com- 

"^From  the  national  headquarters  of 
the  association,  a  circular  letter  has 
recently  been  sent  to  93  deans  of  engi- 
neering colleges  asking  for  comment 
on  the  proposed   schedule   of   salaries 
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recommended  for  educators  and  which 
varies  from  a  minimum  of  $1,800  per 
year  for  an  assistant  instructor,  to  a 
maximum  of  $ir,.000  for  the  dean  - 
rector  or  superintendent  reporting  di- 
rectly to  the  president  of  the  mst.tu- 
tion. 

i.<.ri'^i\N*     i:\(;i\EEiu.NG 
soi  ir/rv 

New  Orleans.  June  2,  1920- 
At  a  regular  meeting  of  the  So- 
ciety, held  in  the  Lafayette  Theatre, 
June  4,  there  was  presented  an  U- 
iustrated  lecture  by  Mr  W.  M 
White,  manager  of  the  hydraulic 
department  of  Allis-Chalmers  Com- 
pany. 

-W\TIO\\L     ADVISOHV     HIGIIUAY 

The    U    S.    Secretary    of    Agricul- 
ture  has   appointed   as   members  of 
the  Advisory  Highway  Board:    Paul 
D.    Sargent,    chief    engineer.    State 
Highway       Commission,       Augusta, 
Me  ;  Joseph  Hyde  Pratt,  secretary, 
American      Association      of      State 
Highway      Officials,      Chapel      Hill, 
N.  C;  George  E.  Johnson    state  en- 
gineer.      Department       of       Public 
Works,      Lincoln,      Neb.;      W.      G- 
Thompson,  state  highway  engineer, 
Trenton,    N.    J.;    Ira    R-    Browmng, 
state  road  engineer.  Salt  Lake  City, 
Utah;  W.  D.  Uhler,  chief  engineer, 
State 'Hig'hway  Commission,  Harns- 
burg,  Pa.;  C.  J.  Bennett    state  high- 
way commissioner,  Hartford,  Conn.. 
A    B    Fletcher,  state  highway  engi- 
neer, Sacramento,  Cal.;  W.  R.  Neel, 
state     highway     engineer,     Atlanta, 
Ga  •  W   S.  Keller,  state  highway  en- 
gineer,  Montgomery,   Ala.;    Geo.   P. 
Coleman,     state     highway     commis- 
sioner, Richmond.  Va.;  S.  E.  Bradt. 
superintendent  of  highways.  Sprmg- 

\t  the  first  meeting,  in  Washing- 
ton D.  C,  June  4  and  5,  the  board 
discussed  the  general  principles 
governing  the  formation  of  the  na- 
tional  highway  policy. 


KENTUCKY  GOOD   ROADS   ASSOCIA- 
HT>'rS   E"^G"lN^^i^r.^^-cH4?o"N 

There  was  held  in  Louisville,  Ky., 
on  Tune  15th,  16th  and  17th.  a  con- 
;  ntion  of  Kentucky  State  Road  En- 
gineers, as  well  as  the  Kentucky  High- 
way Association.  County  Judges 
members  of  the  Fiscal  Courts  of  the 
StaTe   and    all    allied    Good    Road    m- 

^^  Coming  at  an  opportune  time  when 
the  new  Kentucky  Road  Law  is  about 
to  -o  into  effect,  under  which  there 
wilf  be  spent  by  the  State  Highway 
Department  more  than  $4,000  000.  it 
was  one  of  the  greatest  Good  Road 
meetings  ever  held  in  the  State 

The  Minnesota  Joint  Engineermg 
Board  has  recommended  the  appomt- 
ment  of  Francis  C.  Shenehon  con- 
Sng  engineer,  of  Minneapolis  to 
the  vacancy  in  the  membership  of  the 
International  Joint  Commission. 
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THK   KEDEHATKD    AMKRICAN 
K  \  U 1  .\  K  K  Hi  .\  (i    S  <K  •  I KT  Y 

The  Federated  American  Engineer- 
ing Societies,  an  organization  to  b€ 
composed  of  national,  regional  and 
local  societies,  was  organized  at 
Washington.  D.  C,  June  3  and  4,  to 
further  public  welfare  wherever  tech- 
nical engineering  and  engineering  ex- 
perience are  involved ;  and  to  consider 
and  act  upon  matters  of  common  con- 
cern to  the  engineering  public  and  . 
their   allied   professions. 

The  action  taken  by  the  representa- 
tives at  the  organizing  conference 
must  yet  be  ratified  by  the  societies 
which  sent  delegates  and  applications 
for  membership  must  be  received  and 
accepted  to  establish  the  Federation. 
Individual  memberships  are  not  now 
announced,  although  the  constitution 
may  be  construed  to  include  the  ad- 
mission of  individuals.  Funds  will  be 
provided  by  contributions  from  the 
member  societies  of  $1.00  and  $1.."jO  a 
year  per  member,  from  local  societies 
and  from  national  societies,  respec- 
tively. These  funds  may  not  be  used 
by  the  local  organizations  or  by  the 
state  councils  which  are  provided  by 
the   constitution. 

Direction  is  by  an  American  En- 
gineering Council  meeting  annually,  to 
which  member  societies  will  send 
delegates  in  proportion  to  their  mem- 
berships. An  executive  board  of 
thirty  members  is  provided,  meeting 
monthly,  to  direct  activities  through- 
out the  year.  The  officers  of  the 
council  consist  of  a  president,  four 
vice-presidents,  a  treasurer  and  an 
executive   secretary. 

AMERICAN    SOCIETY    OF    CIVIL, 
ENGINEERS 

At  the  June  2nd  meeting  Charles 
Evan  Fowler  presented  a  paper  on  the 
Revision  of  the  Niagara  Railway  Arch 
Bridge,  illustrated  by  lantern  slides. 
It  described  work  accomiplished  in 
1918-19,  and  included  a  complete  in- 
vestigation of  live  loads  for  railway 
bridges,  strain-gauge  studies  and  a 
new  strain  gauge,  special  toggle  for 
jacking  apart  the  top  chords  for  the 
readjustment  of  stresses  in  members, 
unit  stresses  and  a  logical  column  for- 
mula, methods  of  reinforcing  the  floor 
system  abutments,  etc. 

OKLAHOMA    ENGINEERS' 
ASSOCIATION 

A  state  association  of  members  of 
the  American  Society  of  Civil  Engin- 
eers has  been  organized  for  Oklahoma 
with  H.  B.  Hincklev.  president,  and 
E.  S.  Alderman.  C.  M.  Pritchard,  E. 
M.  Graham,  F.  D.  Brown,  H.  F.  Lay- 
ton,  and  M.  L.  Cunningham  as  vice- 
president,  and  F.  H.  Craddock  as  sec- 
retary. 

SAN  FR-4NCISCO  ENGINEERING 
ASSOCIATION 

The  San  Francisco  section  of  the 
American  Society  of  Civil  Engineers 
at  the  meeting  of  June  8,  had  a  large 
attendance  and  papers  on.  The  Causes 
of  and  Problems  of  Increased  Salin- 
ity in  San  Pablo  and  Suisun  Bays, 
on  Teredo  Attacks  on  Piles  that  have 
been  immune  for  r>0  years,  and  on 
What  Increased  Salinity  Means  to  Ir- 
rigation and  iW^ater  Systema,  were 
presented  and  discussion  on  them  was 
led  by  12  members  previously  pre- 
pared to   make   four   minute   speeches. 


AMERICAN  ASSOC  lATlON  OK  STATE 
HIGHWAY    OFKICI.VLS 

After  a  two-day  meeting  at  the  of- 
fice of  the  Bureau  of  Public  Roads, 
Washington,  D.  C,  the  executive  com- 
mittee of  this  association  recommend- 
ed the  acceptance  by  the  U.  S.  of  the 
invitation  to  become  a  member  of  the 
permanent  international  association  of 
road  congresses  and  to  invite  the  as- 
sociation to  hold  its  next  meeting  in 
the  United  States. 

The  United  States  is  now  the  only 
civilized  country  not  a  member  of  the 
international  road  congress  and  mem- 
bership in  it  is  strongly  recommended 
by  T.  H.  MacDonald,  chief  of  the 
Bureau  of   Public  Roads 

GOOD    ROADS    CONGRESS 

The  seventh  annual  good  roads 
congress  at  Winnipeg,  Canada,  was 
attended  by  more  than  200  delegates 
including  a  large  number  from  the 
L^nited  States  and  a  strong  sentiment 
was  manifested  for  improved  cooper- 
ation between  educational,  technical 
and  civic  bodies  interested  in  highway 
construction    and    maintenance. 

N.VTIOXAL,  HIGHWAY'  TRAFFIC 
ASSOCIATION 

The  recently  published  proceedings 
of  the  annual  convention,  held  last 
January-,  of  the  National  Highway 
Traffic  Association,  the  Highway 
Transport  Conference,  and  the  Na- 
tional Automobile  Chambej  of  Com- 
merce, contain  considerable  interest- 
ing and  valuable  data  including  the 
report  of  the  committee  on  highway 
transportation  franchises,  on  inter- 
relationship of  highway,  railway  and 
waterway  transyort,  and  papers  on  the 
effect  of  Car  Tracks  on  Traffic  Capa- 
city of  Roadways  by  Geo.  W.  Tillson, 
Taking  an  Interest  in  Motor-truck 
Legislation  by  Harry  Meixell,  Value 
of  Highway  Transport  Surveys  by  F. 
Van  G.  Lane,  Inter-relationship  of 
Highway  Transports  and  Back  to  the 
Farm  Movement  by  S.  B.  Norton,  Re- 
lation of  Highways  to  Motor  Truck 
Operating  Cost  by  Arthur  H.  Blanch- 
ard,  and  Constructing  Roads  for  Mo- 
Truck  Traffic  by  T.  R.  Agg. 

The  report  is  published  by  the  Na- 
tional Automobile  Chamber  of  Com- 
merce. Inc.,  Marlin-Rockwell  Bldg"., 
Madison  Avenue  and  46th  Street.  New 
York   City. 

THE     NEW     JERSEY'     STATE     ASSO- 
CIATION OF  COINTY  ENGINEERS 

Thfs  association  held  its  quarterly 
meeting  at  Hotel  Mannahasset.  Sea- 
side Park,  New  Jersey,  June  25  and 
2().  H.  F.  Harris.  Secretary,  \fercer 
County   Court   House,   Trenton,   N.   J. 

NATIONAL.    FEDERATION    OF    CON- 
STRUCTION    INDISTRIES 

Pursuant  to  a  call  from  the  manag- 
ing director  of  the  federation,  a  meet- 
ing was  held  in  Philadelphia,  June  17, 
of  construction  associations  to  confer 
together  and  discuss  the  problems  im- 
mediately confronting  the  industry 
with  Ernest  T.  Trigg,  president  of  the 
federation,  and  S.  T.  Miller,  vice- 
prescident,  who  is  serving  as  expert 
adviser  to  the  senate  special  commit- 
tee, which  has  the  power  of  subpoena 
and  is  expected  to  call  representatives 
of  the  construction  associations  into 
conference     As  the   attitude   and   pur- 


pose of  the  senate  special  committee 
is  wholly  one  of  helpfulness  a«d 
benefit  to  the  construction  industry 
and  to  the  public,  it  was  desired  to 
afford  every  possible  assistance  to  it. 
This  preliminary  group  conference 
was  therefore  considered  essential  and 
to  better  serve  the  purpose  than  in- 
dividual conferences  in  anticipation  of 
the  subpoenas. 

.\MERICAN     INSTITUTE    OF     ELEC- 
TRICAL    ENGF^EEItS 

The  .3t)th  annual  convention  to  be 
held  at  the  Greenbrier,  White  Sulphur 
Springs,  West  Virginia,  June  29-July 
2.  will  include  six  business  and  tech- 
nical sessions  at  which  there  are 
scheduled  for  presentation,  38  papers, 
including  four  on  protective  devices 
and  19  on  electric  welding  and  power 
factors. 

The  entertainment  of  the  delegates 
is  amply  provided  for  by  golf  and  ten- 
nis tournaments,  baseball  games,  piano 
recital  and  dancing,  informal  recep- 
tion, a  ladies'  bridge  and  tournament, 
and  numerous  automobile  drives  for 
large  and  small  parties. 

AMERICAN    SOCIETY    OF    CIYIL 
ENGINEERS'    CONVENTION 

The  50th  annual  convention  of  the 
American  Society  of  Civil  Engineers 
will  be  held  in  Portland,  Oregon,  Aug. 
10-12,  under  the  direction  of  D.  C. 
Henny,  chairman,  Chas.  B.  Marx  and 
Herbert  C.  Crocker,  committee  of  ar- 
rangement of  the  board  of  direction, 
and  a  local  committee  of  16  members 
headed  by  Geo.  P.  Mason,  chairman. 

The  headquarters  of  the  society  and 
the  secretary's  office  will  be  at  the 
Multnomah  Hotel  which  has  facili- 
ties for  the  accommodation  of  all  the 
deilegates  to  the  convention.  Con- 
trary to  the  precedents  of  many  pre- 
vious years,  no  special  railroad  rates 
are  made  for  this  convention,  and  the 
announcement  circulars  state  that  the 
traffic  is  so  heavy  this  season  that 
members  are  urged  to  make  their  res- 
ervations as  early  as  possible  The 
preliminary  program  announces  the 
opening  of  the  convention  at  10  a.  m. 
Tuesday,  August  10,  by  the  annual 
address  of  President  Arthur  P.  Dayis 
and  an  automobile  ride  to  the  ladies 
entertained  by  the  Waverley  County 
Club  in  the  afternoon  when  there  will 
also  be  a  business  meeting.  In  the 
evening  there  will  be  a  reception  by 
the  local  membership  and  on  Wednes- 
day, August  11,  there  will  be  in  the 
morning  an  automobile  trip  over  the 
Columbia  Highway  to  Eagle  Creek 
returning  by  boat  in  the  afternoon  in 
time  for  an  evening  smoker  at  the 
hotel. 

Thursday  the  12th  may  be  devoted 
to  a  trip  to  one  of  the  logging  camps 
for  the  inspection  of  the  modern  large 
scale  methods  used  in  timber  produc- 
tion in  the  northwest. 

PROBLEMS  THAT    CITIES    ARE 
STUDYING   WITH  EXPERTS 

The  Kansas  City  Engineers '  Qub 
has  appointed  F.  W.  Fratt,  manager 
of  the  Eclipse  Valve  Company,  as 
chairman  of  the  Civic  Sanitation  Com- 
mittee, which  will  first  take  up  the 
problem   of   water  supply. 
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New  Appliances  \ 

D«oribin|l  New  Machin.ry.  App.r.tu..  Material,  and  Method,  and  Recent  ln»ere,tio<  Installation, 


HVNsoMi:    MAX     «0\«  mil      I'WI.U 

Di-siRiis  liavr  1k-imi  for  some-  linu' 
substaiUially  coinpU-tcd  t.-r  Uie  l^:lI^- 
somc  Concrcif  MacliiiuTy  Company  s 
new  paviiiK  macliiiu-.  Uial  lias  bci-n 
built  and  opcrau-d  for  a  considerable 
time  in  order  to  permit  contmued  oD- 
servation  and  liie  modilieation  of  any 
details  whieb  it  ai)i)eared  could  pos- 
sibly be  ebanged  in  order  to  Kivc 
sinootlier  .1  more  convenient  action 
or  greater  durability  requisite  for  tbe 
most  i)erfect  machine  that  it  is  pos- 
sible to  construct  for  the  required 
purposes. 

\  ureal  deal  of  time  and  pains 
have  therefore  been  spent  in  Riving 
extra  value  to  a  machine  intended  to 
satisfy  all  reciuiremeiits,  under  all  con- 
ditions, and  even  to  be  supcfior  to  neg- 
lect and  abuse  so  as  to  provide  a 
reliable  plant  the  year  around  for  con- 
tinuous or  intermittent  service  even 
when  handled  by  inexperienced  opera- 
tors, and  to  involve  minimum  expense 
for  maintenance,  repairs  or  renewals. 
The  machine,  which  weighs  com- 
plete about  '22.000  pounds,  has  a  hori- 
zontal boom  20  feet  long  elevated 
about  6  feet  above  the  ground,  and 
exclusive  of  it.  is  llVs  feet  long,  1.^ 
feet  high  over  all  and  9  feet  wide 
when  the  detachable  platforms  arc 
removed. 

It  has  a  capacity  for  21  feet  of 
mixed  concrete  that  can  be  turned  out 
well  mixed  at  the  rate  of  1  batch  in 
IVI'  minutes  or  less.  It  is  mounted 
on  a  very  stiff  steel  frame  with 
crawler  traction  enabling  it  to  propel 
itself  forward  or  back  at  the  rate  of 
'4  mile  per  hour.  It  is  equipped  with 
a  standard  21  S.  Ransome  mixer  drum 
and   extra   large   bottom   dump  bucket 


(Icsiniu-d  10  riccivc  tlie  concrete  in  the 
cciitir  of  llu-  bucket,  which  is  an  im- 
ix.rtant    feature   for  dry  concrete. 

Tile  traverse  of  the  bucket  back  and 
forth  on  the  boom  is  controlled  by  a 
single  lever  and  as  soon  as  the  bucket 
starts  to  move  back  towards  the 
mixer  a  trigger  commanding  the  links 
from  the  bottom  flaps,  is  automatically 
operated  to  (lumi»  tiie  contents  of  tlie 
bucket  without  requiring  any  atten- 
tion except  from  the  man  who  di- 
rects all  the  operations  of  the  ma- 
chine from  a  platform  about  6  feet 
long.  At  one  end  of  this  platform 
are  grouped  the  handle  that  controls 
tlie  water  tank  discharge  and  the  four 
levers  that  control  the  reverse  gear 
and  clutches  for  the  tractor  and  the 
drums  operating  the  charging  hopper 
and  a  small  swinging  crane  alongside 
that  unloads  the  sand,  gravel  and  ce- 
ment if  necessary  and  empties  them 
into  the  hopper. 

All  of  the  principal  journals  have 
Hyatt  roller  bearings  and  all  of  the 
gears   are  enclosed   for   safety. 

AUhough  the  maximum  effort 
(when  the  charging  hopper  is  being 
elevated)  only  requires  9  h.p.  the 
machine  is  provided  with  a  standard 
14-  h.p.  engine  specially  balanced  to 
avoid  vibration  and  provided  with 
sight  oil  cups  and  enclosed  in  a  dust- 
pr(X)f  case.  Steam  is  produced  in  a 
16  h.p.  boiler  and  there  is  a  272x6  foot 
cantilever  platform  available  for  fuel 
or  water  tanks,  storage  or  other  pur- 
poses. 

The  time  of  mix  is  controlled  by  a 
special  meter  that  locks  the  discharge 
chute  until  the  drum  has  made  any 
fixed  number  of  revolutions  when  it 
automatically  unlocks  the  chute  and 
rings  a  bell.  Filling  the  drum  resets 
the  meter  for  the  next  batch. 


.•\t  the  opposite  end  of  the  operator's 
jjlatform  there  are  located  one  lever 
for  loading  the  mixer,  one  lever  to 
start  aiul  stop  the  drum,  a  wheel  for 
discharging  the  mixer  into  the  bucket, 
and  a  lever  to  control  the  movement 
of  the  bucket  on  the  boom  which  is 
so  easy  that  the  emi>ty  bucket  has  been 
blown  back  and  forth  by  the  wind. 

Canvas  curtains  provide  a  neat  and 
attractive  roof  and  windshield  over 
the  operator's  platform.  They  are  at- 
tached to  a  light  steel  framework  and 
adjusted  to  give  an  unrestricted  open- 
ing or  such  protection  as  he  may  de- 
sire  from   sun,   wind  and   rain. 

I'ATTKItSON     MIXIN(;     MACIIIVK 

The  Paterson  type  "E"  mixer  man- 
ufactured by  the  Paterson  Foundry  & 
Machine  Company  has  a  wide  range 
of  usefulness  and  is  claimed  to  be  al- 
most indispensable  for  mixing  liquid 
chemicals,  rubber,  paint,  varnish,  glue, 
oils,  and  clay,  and  is  built  in  several 
sizes  both  plain  and  with  steam 
jackets 

They  ordinarily  have  a  tight  cylin- 
drical steel  tank  of  rigid  construction 
with  heavy  stirring  mechanism  mount- 
ed on  top  and  provided  with  suitable 
stirrers  which,  in  sizes  0  and  1,  are 
of  cast  iron  and  in  the  larger  sizes  are 
of  steel.  They  can  be  furnished  with 
wooden  or  cast  iron  tanks  and  with 
•duplex  mixing  devices  rotating  in  op- 
posite directions.  The  standard  sizes 
of  plain  mixers  have  tanks  15  to  72 
inches  in  diameter  with  capacities  of 
11  to  1269  gallons.  The  jacketed  mix- 
ers are  made  with  diameters  of  24  to 
72  inches  and  capacities  of  47  to  1269 
gallons. 


CONCRETE    PAVING    MACHINE,    1920    MODEL,    WITH    CRAWLER    TRACTION   AND    BATCH    METER 
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HA.\U      I'OWKK      IIAIJNG      IMIKSSKS 

The  Famous  Manufacturing  Com- 
pany is  the  maker  of  portable  hand 
power  presses  for  baling  various 
bulky  materials  and  has  put  on  the 
market  several  styles  and  sizes  spe- 
cially adapted  for  waste  paper  and  for 
sheet  metal  scraps.  The  former  is 
made  in  six  sizes,  weighing  from  150 
to  550  pounds,  and  producing  a  bale 
from  150  to  350  pounds.  It  is  made 
of  sheet  steel  and  the  plunger  is  driven 
by  a  rack  and  pinion  actuated  by  a 
ratchet  lever  that  can  be  operated  by 
a  bov. 


HAND    rOWKK     TRESS     FOR    B.\LING 
PAPER,    RAGS.   ETC. 

The  sheet  metal  scrap  busheling 
press  is  power  driven,  weighs  3,500 
pounds,  and  occupies  a  5  x  8  foot 
floor  space.  The  plunger  is  operated 
by  a  double-geared  toggle  driven  by  a 
heavy  fly  wheel.  The  scrap  is  shov- 
eled   into    the    hopper,    the    lid    closed, 


POWER    DRIVEN    BUSHELING    MACHINE 
FOR  SHEET  AND  SCRAP  METAL 

and  in  10  seconds  all  kinds  of  sheet 
metal  scraps,  shear  trimmings,  metal 
chips,  punching  wire,  tin  cans,  and 
other  sorts  of  scrap  are  compacted 
into  a  15  X  15  X  15  inch  bale  weigh- 
ing from  30  to  60  pounds.  The  ma- 
chine is  operated  by  about  5  h.p.,  and 
with  one  man  can  turn  out  from  3  to 
5  tons  product  per  day  and  with  two 
men  from  10  to  12  tons  daily. 


INDUSTRIAL  NOTES 


The  city  of  Chattanooga  has  pur- 
chased from  the  Kinney  Manufactur- 
ing Company  a  standard  800-gallon 
Kinney  Auto  Heater  and  Distributor, 
and  mounted  on  a  separate  sub  frame 
and  interchangeable  with  the  oiler 
equipment  on  thie  same   trifck  chassis, 


a  1,000-gallon  tank  with  bronze  lined 
pump,  liusher  nozzles  and  sprinkler 
heads.  This  combined  equipment  cost 
$5,000  over  the  cost  of  complete  units 
for  this  class  of  work,  and  is  consid- 
ered a  worth  while  combination  for 
many  cities  which  do  not  have  enough 
hauhng  work  to  keep  this  equipment 
busy  a  large  part  of  the  summer. 

I-OCK    JOINT    CO.NCKETE    PIPK    CO. 

Lock  Joint  Pipe  Co.  is  constructing 
10  miles  of  54-in.  water  pipe  for  the 
City  of  Denver,  and  they  also  are 
constructinn  8,000  feet  of  48-in.  rein- 
forced concrete  pipe  (pressure)  for 
the  City  of  Kansas  City,  Mo.,  in  both 
cases  building  the  pipe  at  the  site  of 
the  work. 

The  Lock  Joint  Pipe  Co.  is  at  pres- 
ent operation  plants  in  the  following 
states :  New  York,  New  Jersey,  Penn- 
sylvania, Virginia,  Louisiana,  Missou- 
ri, Kansas,  Oklahoma,  Colorado,  Utah, 
Montana  and  Ontario,  Canada,  these 
operations  covering  construction  that 
cannot  be  handled  from  the  head 
manufacturing  plant  at  Ampere,  N.J 

KE.\.\EDV     VALVE    MFG.     CO. 

The  Kennedy  Valve  Manufacturing 
Company  of  Elmira,  New  York,  an- 
nounces the  removal  of  its  New  York 
office  and  warehouse  to  95  John  street 
and  advises  its  patrons  that  there  will 
be  kept  there  in  stock  large  quanti- 
ties of  the  most  popular  sizes  and 
types  of  Kennedy  valves  ready  for 
immediate  delivery. 

The  company  also  armounces  that 
J.  S  Hanlon  will  be  the  New  York 
representative,  and  that  C.  H.  Ken- 
nedy has  been  made  the  general  sales- 
manager. 

AMERICAN     PLANT     ABROAD 

In  order  to  maintain  sufficient  depth 
of  water  in  the  Whangpoo  River  at 
Shanghai  where  there  is  a  vast  amount 
of  commercial  navigation,  the  Stan- 
dard Oil  Company  has  installed  there 
a  dredge  equipped  with  a  clamshell 
bucket  operated  by  an  80-foot  derrick 
boom  and  an  American  hoisting  en- 
gine. When  not  employed  in  dredg- 
ing, the  steel  barge  and  derrick  are 
available  for  handling  freight. 


PERSONALS 

Stillwell.  Howard,  has  been  appoint- 
ed city  manager  of  Sumter,  S.  C. 

Bien,  Morris,  has  been  appointed  as- 
sistant director  of  the  U.  S.  Recla- 
mation Service. 

Williams,  J.  D.,  has  been  appointed 
city  engineer  of   New  Britain,   Conn. 

Hilscher,  Ralph,  has  been  appointed 
director  of  the  Bureau  of  Sanitary 
Engineering  of  the  California  State 
Board  of  Health. 

Richan,  G.  F.,  has  been  appointed 
junior  hydraulic  engineer  of  the  Ca- 
nadian  Reclamation   Service. 

Greea,  Roy  M.,  professor  of  high- 
way engineering  at  the  Agricultural 
and  Mechanical  College  of  Texas,  has 
resigned  that  to  become  president  and 
ntanager  of  the  Western  Laboratories 
at  Lincoln,  Nebraska.  Western  Lab- 
oratories will  take  over  the  consulting 


and  testing  practice  of  Clark  E. 
Mickey,  of  Lincoln,  Neb.,  and  will 
specialize  in  the  testing  and  inspection 
of  all  kinds  of  building  materials  and 
operations. 

The  Kansas  City  Engineers'  Gub 
has  appointed  F.  W.  Fratt,  manager 
of  the  Eclipse  Valve  Company,  as 
chairman  of  the  Civic  Sanitation  Com- 
mittee, which  will  first  take  up  the 
problem  of    water   supply. 

Van  Duyne,  J.  R.,  sni<.^  1912  divis- 
ion engineer  of  the  Pas;aic  Valley 
Sewerage  Commission,  has  been  pro- 
moted to  chief  engineer  of  construc- 
tion at  a  salary  of  $6,000,  succeeding 
the  late  William  M.  Brown,  recently 
deceased. 

Easter,  J.  B.,  has  been  appointed 
district  engineer  of  the  6th  State  Road 
District   of   New   Mexico. 

Moorfield,  Chas.  M.,  has  been  ap- 
pointed chief  engineer  of  the  South 
Carolina  State  Hwy.   Department. 

Gabriels,  Henry  E.,  has  been  ap- 
pointed city  manager  of  Watervliet. 
N.  Y. 

Spelman,  J.  R.,  has  been  appointed 
assistant  consulting  and  resident  en- 
gineer for  the  preparation  of  plans, 
specifications  and  supervision  of  con- 
struction for  the  Long  Beach  bridge, 
Nassau   County,   N.  Y. 

Macksey,  H.  V.,  has  been  appointed 
superintendent  of  public  works,  Fram- 
ingham,   Mass. 

Miller,  F.  F.,  has  been  appointed 
city  engineer,  New  Castle,  Pa. 

Lynt,  R.  K.,  has  been  assigned  to 
service  on  topographic  mapping  of 
Admiralty  Island  for  the  U.  S.  Geo- 
graphical  Survey. 

Gray,  B.  E.,  has  been  appointed 
senior  highway  engineer  of  West  Vir- 
ginia. 

Wells,  Wm.,  has  been  appointed  to 
investigate  the  water  supply  of  Rensse- 
laer, N.  Y. 

Mackie,  G.  D.,  has  been  appointed 
to  represent  the  city  of  Moose  Jaw, 
Sask.,  on  the  Saskatchewan  Water 
Supply  Advisory   Council. 

O'Dell,  DeWitt,  has  been  appointed 
assistant  engineer  in  the  State  Engi- 
neer's  Department,  Rochester,  N.  Y. 

Kyle,  C.  K.,  has  been  app(31nted 
comptroller  of  the  Pennsylvania  State 
Highway   Department. 

Custance,  A.  M.,  resident  engineer 
of  the  Massachusetts  State  Highway 
Commission,  has  been  appointed  su- 
perintendent of  water,  streets  and 
sewers,  Hudson,  Mass. 

Flory,  Samuel,  founder  and  general 
manager  cf  the  S.  Flory  Manufactur- 
ing Co.,  died  recently  at  Bangor,  Pa. 

Parmer,  Qaude,  vice-president  of 
the  Kuert  Contracting  Co,  died  re- 
cently  in   Indianapolis. 

GOETHALS,     TVELLS     &     CO. 

The  general  engineering  and  con- 
struction firm  of  Goethals,  Wells  & 
Co.,  150  Nassau  St.,  New  York,  has 
been  formed,  with  Major-General 
G.  W.  Goethals,  president,  George  M. 
Wells,  Henry  Goldmark  and  James  L. 
.  Ward,  vice-presidents.  The  firm  will 
specialize  in  engineering  and  architec- 
tural design  and  cons*ructiom. 
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RccoiLsLriKliiig  Easl  Main  Slreet  Bridw, 

Rocliester 


Reconstructing  wide,  short-span-  city  bridge  over  railroad  tracks  under 
difiiculties,  without  interrupting  traffic.  New  trusses  temporarily  supported 
by  old  ones  and  vice  versa.     Steel  unloaded  and  erected  by  stiffleg  derricks 

on  abutments 


.\  municipal  bri(l_i,a\  built  in  about  ]-^!M)  by  tlic 
Rochester  Bridge  Company,  carried  two  electric  car 
tracks,  two  roadways  and  two  sidewalks  over  four 
main  tracks  and  two  yard  tracks  of  the  New  York 
Central  Railroad,  where  tiicy  intersect  Main  street, 
Rochester.  New  York. 

The   sujHM-structii'c   which    contained   about   380 


tons  of  steel,  was  11")  feet  long  and  8G  feet  wide 
(nerall,  with  a  clearance  of  only  IG^^  feet  above  the 
base  of  rails  in  the  tracks  below. 

The  bridge  was  skewed  53  degrees  33  minutes 
with  the  railroad  tracks  and  had  five  double-inter- 
section, riveted  latticed  girder  trusses  20  feet  deep 
carrying  a  Imckle-plate  floor. 
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After  the  bridge  had  been  several  years  in  ser- 
\ice.  the  floorbeams  were  trussed  with  bent  screw- 
cnd  rods  and  were  enclosed  in  protecting  concrete, 
which  strengthened  them  so  much  that  they  still  car- 
ried the  heavy  loads  although,  when  removed  in 
1915,  some  of  the  steel  webs  were  corroded  com- 
pletely through.  Above  the  floor,  the  trusses  were 
in  excellent  condition.  The  masonry  abutments  and 
foundations  were  sound  and  satisfactory,  and  were 
utilized  for  the  new  superstructure  after  cutting 
them  down  to  an  elevation  9  feet  below  the  original 
bridge  seats  and  re-building  the  upper  parts  with 
concrete  suited  to  the  entirely  ditYerent  bridge  seals 
for  the  new  trusses. 

The  new  structure  has  five  lines  of  latticed  girder 
trusses  115  feet  long  and  1214  feet  deep  overall, 
which  support  Bethlehem  rolled  girder  beams  24 
inches  deep  and  beam  stringers.  These  carrv  a  flat 
slab,  reinforced  concrete  floor  continuous  over  en- 
tire structure  which  protects  all  of  the  steel  worK 
from  the  fumes  of  locomotives  passing  below,  which 
had  greatly  damaged  the  floor  of  the  original  struc- 
ture. The  new  steelwork,  weighing  about  470  tons, 
was  designed  by  the  engineering  staff  of  the  Xew^ 
York  Central  R.R..  fabricated  at  Fort  P'tt  Bridge 
Works  and  erected  by  the  Terry  &  Tench  Company, 
New  York,  J.  S.  Feck,  superintendent  in  charge. 
The  work  was  done  on  a  cost-plus-fee  basis  at  a  pre- 
hminary  estimate  of  SG2,000. 

DELIVERY  OF  MATERIALS 

Sand,  broken  stone  and  cement  were  delivered  at 
the  site  on  the  low-level  railroad  tracks.  The  ce- 
ment was  stored  in  a  water-proof  shed  adjacent  lo 
the  bridge,  which  had  a  capacity  of  one  carload. 
Sand  and  broken  stone  were  received  in  open-top 
cars,  shoveled  by  hand  into  wooden  scale  pans, 
hoisted  by  the  erection  derricks  and  dumped  in 
srnall  storage  piles  at  highway  grade  close  to  the 
bridge. 

The  steel  w^as  delivered  by  rail  to  a  storage  yard 
about  iy2  miles  distant,  and  was  hauled  to'  the 
bridge  site  as  required,  loaded  on  a  special  truck 
drawn  by  four  hordes  which,  although  the  loads 
were  comparatively  light,  were  required  to  haul  it 
up  the  heavy  grade  and  to  drag  the  truck  through 
the  soft  soil  at  the  storage  yard. 

The  truck  consisted  of  two  ordinary,  heavy,  four- 
wheel  wagons,  each  provided  with  a  turntable  bear- 
ing for  the  heavy  pieces  of  steel,  and  connected  at 
any  convenient  distance  apart  up  to  25  feet  or  more, 
by  a  long  wooden  reach  pivoted"  to  both  trucks.  The  . 
tongue  of  the  rear  wagon  was  ordinary  lashed  to  the 
reach,  but  when  corners  were  turned  it  was  un- 
lashed  and  swung  by  hand  to  steer  the  wagon 
around  the  curve.  This  arrangement  worked  very 
well  and  was  used  for  hauling  a  single  heavy  piece 
or  several  smaller  pieces  at  a  load;  but  on  account 
of  the  absence  of  any  storage  place  at  the  bridge 
site,  the  steel  had  to  be  lifted  directly  from  the  truck 
to  position  in  the  bridge  and  delays  were  necessarv 
while  the  truck  was  gone  for  another  load. 

LOCATION  OF  OLD  AND  NEW  TRUSSES 

In  the  old  structure  the  intermediate  and  outside 
trusses  were  spaced  18  feet  and  25  feet  respectivelv 
from  the  centre  line  of  tHe  centre  truss,  but  in  the 
new  structure  the  centre  and  outside  trusses  remain- 


ed m  the  same  alignment,  but  the  inUTmediate 
trusses  were  shifted  V/.  feet  farther  from  the  cen- 
tre, increasing  the  v^idth  of  the  roadway  from  25  to 
2l!>S  feet,  and  reducing  that  of  the  sidewalk  from 
18  feet  to  U\y2  feet. 

The  axis  of  the  bridge  is  approximately  north  and 
south,  and  all  of  the  new  trusses  were  erected  about 
4  feet  farther  north  than  their  final  positions,  witn 
the  north  ends  resting  on  crib  work  just  back  of  the 
ai>utment  wall  and  with  the  south  ends  resting  on 
falsework  bents  set  close  to  the  face  of  the  abutment 
wall,  where  there  was  clearance  with  the  yard  track. 

PRELIMIXAKV    WORK 

Operations  were  commenced  by  diverting  the 
traffic  to  the  east  roadway  and  sidewalk  and  remov- 
mg  the  floor  on  the  west  roadway  and  sidewalk  to 
give  access  to  the  old  lower  chords  and  floorbeams. 
The  very  hard  concrete  that  encased  these  members 
v^^as  laboriously  removed  with  bull  points  and  jack- 
hammer  drills,  the  latter  operated  by  the  contrac- 
tor's compressed  air  plant. 

The  tops  of  the  old  abutments  were  cut  away 
where  accessible  and  replaced  by  concrete  built  up 
piecemeal  as  fast  as  the  old  masonry  was  exposed 
and  removed.  The  new  trusses  were  all  assembled 
at  an  elevation  about  3  feet  higher  than  their  final 
positions. 

The  west  intermediate  truss  was  first  erected  just 
clear  of  the  old  centre  truss  on  the  west  side.  The 
lower  chord,  in  3  pieces,  was  supported  as  already 
m.entioned  at  the  ends  and  at  intermediate  points 
was  carried  on  blocking  from  the  old  floor  beams. 

DERRICK    SERVICE 

The  centre  section  of  the  bottom  choid,  33  feet 
long  overall,  weighed  about  14  tons  and  was  unload- 
ed from  the  truck  and  put  in  position  by  the  two 
erection  derricks  operating  together.  For  this  ser- 
vice there  were  installed  two  derricks  with  wooden 
stifflegs  and  sills  with  80-foot  booms  of  12  tons 
capacity  at  a  radius  of  70  feet.  The  derricks  were 
located  in  the  middle  of  the  street  with  their  masts 
nearly  in  the  axis  of  the  bridge,  and  about  5  feet 
clear  of  each  end  of  the  centre  truss. 

To  avoid  obstructing  the  roadway,  the  sills  of  each 
derrick  were  supported  on  three  wooden  falsework 
towers,  as  shown  in  the  illustration,  providing  a 
clearance  of  16  feet  over  traffic.  The  towers  under 
the  feet  of  the  stifflegs  were  enclosed  and  filled  with 
paving  stones  to  provide  suitable  counterweights. 
One  of  the  derricks  had  a  steel  boom  and  the  other 
a  wooden  boom,  both  of  the  same  length  and  same 
nominal  capacity  and  both  equipped  with  bull 
wheels  and  operated  by  two  double-drum,  double- 
spool,  steam  hoisting  engines  located  on  a  platform 
built  on  the  derrick  sills. 

All  of  the  concrete  materials  were  unloaded  by 
one  of  these  derricks,  which  had  a  reach  j.ust  suffi- 
cient to  enable  it  to  serve  the  cars  on  the  yard  track 
and  deposit  the  materials  at  one  end  of  the  bridge. 
^Vhen  it  was  necessary  to  deposit  the  materials  at 
the  other  end  of  the  bridge,  this  derrick  delivered 
its  load  to  the  second  derrick,  which  swung  them  to 
final  position.  One  of  the  derricks  was  te'sted  with 
the  14-ton  middle  section  of  the  Bottom  chord  of  the 
centre  truss.  When  it  slowly  lifted  the  latter,  it  just 
overbalanced  the  counterweights  so  that  the  stififlegs 
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foiimn'iucd  tn  ii>c,  iind  llif  Ii'ad  was  lt)\Mrc(l  liack 
to  ilii-  j,M(»uii(l  and  afUrvvards  was  handled  l)y  Ixith 
(U'lricks  tnKclhcr.  Txitli  dcrriiks  vvcri.:  cfiiiippi-d 
with  seven-part  loppin),'  lift  wire  rojx;  tackles  and 
li\('-part  wire  rope  lioistinj^  tackles,  and  coinu-ctions 
ti  the  heavy  steel  pieces  were  invariably  made  with 
wire  rope  slings,  the  ordinary  hooks  and  clamps  be- 
inpf  used  oidv  for  aiichorint,'  the  derrick  hoonm  at 
night. 

IiRi;(  llNt;    NKW    STKKL 

For  convenience,  the  trusses  were  letlercd  A.  1', 
C,  D,  K.  from  west  to  east.  Truss  D  was  lirst  erect- 
ed in  its  Inst  temporary  position,  riveted  up  and  the 
ti-mporary  connections  to  the  old  floor  beams  were 
made.  The  old  west  floor  i)late  was  then  removed 
and  the  trusses  A..  1>..  and  C,  were  erected  by 
blocking  from  the  old  floor  beams,  in  their  tempo- 
rary positions. 

Trusses  A.,  and  ]'>..  were  spaced  l(i'/j  feet  apart 
centers,  and  al)t)Ut  I'our  floor  beams  and  top  laterals 
were  bolted  in  jilace  to  provide  against  overturning. 
Truss  C.  was  braced  to  truss  B.  by  timber  struts  and 
wire  lashings.  Truss  1).  was  braced  to  the  old  truss 
1 '.  by  using  the  old  top  lateral  braces,  bolted  to  the 
top  chord. 

Erection  in  all  cases  was  started  from  the  fixed 
end  at  the  north  abutment  and  continued  across  to 
the  expansion  end,  the  bottom  chord  being  aszem- 
l)led  first  and  then  the  web  membeis  and  the  top 
chord.     The   tield    joints  of  the  trusses  were  then 


riveted  y\\>  i)y  pneumatic  liamnu-rs  and  llu;  canii;er 
blocks  knocked  out. 

.Si;i'I'(JRTING  OLD  STRUCTURE 

After  the  encasing  concrete  had  been  removed 
from  the  ends  of  the  old  floorbeams  pairs  of  vertical 
angle  brackets  were  riveted  to  their  webs.  Thestr 
brackets  were  bolted  to  the  flattenerl  lower  ends  of 
a  pair  of  vertical  lj4  inch  screw  rods  with  nuts  at 
the  upper  ends,  that  took  bearing  on  saddles  sup- 
I orted  by  pairs  of  lateral  ]'ixl2  inch  beams  support- 
ed on  the  top  chords  of  ths  new  trusses.  The  nuts 
were  screwed  up  tcj  take  the  weight  of  the  old  floor- 
beams  and  lower  loads,  and  the  floorbeam  connec- 
tions to  the  old  trusses  were  cut  away.  The  old 
trusses  themselves  were  lashed,  at  and  between 
panel  points,  to  the  adjacent  new  trus.ses,  and  the 
old  floor  and  old  trusses  were  separately  removed 
at  convenience. 

The  truss  members  were  cut  off  with  oxy-acety- 
lene  flames  close  to  the  panel  points,  allowing  the 
web  members  and  chords  to  be  removed  in  good- 
size  sections.  There  was  danger  that  the  melted 
steel  dropping  from  the  torches  would  set  fire  to 
trains  passing  under  the  bridge,  so  that  it  was  nec- 
essary to  suspend  torch  operations  whenever  a  train 
was  underneath  and  two  flagmen  were  kept  on  con- 
stant duty  below  the  bridge,  during  working  hours, 
to  signal  approaching  and  departing  tiTiins.  thus  in- 
terrupting the  work  not  only  during  the  pas.sage  of 
tlie  trains.  Ijut  aft^^rwards  during  the  time  it  was 
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necessary  to  start  a  torch  and  heat  the  bteel  up  to 
the  melting  point  again.  Notwithstanding  these  de- 
lays, the  work  progressed  so  rapidly  that  a  truss 
could  be  cut  to  pieces  and  removed  in  about  v  days. 

SHIFTING  NEW  TRUSSES 

After  the  old  centre  and  west  side  tiussei  had 
been  removed,  a  GO  ton  hydraulic  jack  was  placed 
imder  each  end  of  each  new  truss  and  they  were 
raised  slightly  to  permit  the  insertion  under  them  of 
track  plates  made  of  pieces  of  old  top-flange  cover- 
plates  removed  for  the  purpose.  Betv.een  the  top 
and  bottom  track  plates,  there  were  inserted,  at  each 
truss,  about  a  dozen  small  rollers  made  from  short 
lengths  cut  from  the  1  inch  diagonal  rods  of  the  old 
trusses. 

The  trusses  were  lowered  to  bearing  on  these  roll- 
ers and  were  pulled  transversely  about  3  feet  by  two 
steamboat  ratchets  attached  to  lines  anchored  be- 
yond the  bridge.  The  trusses  were  easily  moved, 
and.  after  reaching  their  proper  alignment,  were 
again  jacked  up.  the  rollers  turned  90  degrees  and 
then  moved  longitudinally  about  4  feet  to  the  re- 
quired position  by  a  single  steamboat  ratchet  for 
each  truss.  The  trusses  were  then  lowered  to  bear- 
ing in  their  final  positions  on  the  new  concrete  seats. 

Truss  C.  was  braced  to  truss  D.  and  trusses  A. 
and  B.  were  moved  as  a  unit.  Truss  C.  was  then 
moved  to  position  by  itself,  being  tied  to  truss  B. 
and  truss  D.  by  tackles  to  prevent  overturning.  The 
floor  beams  and  stringers  were  then  assembled  and 
riveted  and  the  floor  poured  as  stated. 

When  traffic  was  shifted  to  the  new  west  road- 
way, the  east  floor  was  removed  and  truss  E.  erect- 
ed in  its  temporary  position.  Truss  D.  was  then 
moved  from  is  first  to  its  second  temporary  posi- 
tion, a  distance  of  al)Out  25  feet.  This  was  the  most 
critical  point  of  the  job,  for  the  danger  of  overturn- 
ing the  truss  was  greater  than  on  the  shorter  moves 
on  the  west  side.  The  truss  was  braced  by  three 
sets  of  tackles  to  the  new  truss  C.  and  the  old  truss 
D.  The  moving  was  done  in  the  same  manner  as  on 
the  other  side,  great  care  being  taken  to  keep  the 
truss  plumb  at  all  times. 

The  truss  was  moved  to  its  second  temporary 
position,  i.e.  16  feet  6  inches  from  truss  E.  in  a  day 
and  a  half.  Several  floor  beams  and  top  laterals 
were  then  bolted  in  place,  as  on  the  west  side,  and 
trusses  D.  and  E.  were  then  moved  to  their  final 
position  as  a  unit.  This  final  move  took  about  two 
days. 

This  moving  of  the  trusses  could  not  be  done,  of 
course,  until  the  old  trusses  had  been  removed  and 
the  abutments  remodeled. 

FLOOR  CONSTRUCTION  AND  PROTECTION 

After  floorbeams  and  stringers  had  been  erected 
and  riveted  in  position  concrete  forms  were  sus- 
pended from  them,  tloor  reinforcement  was  placed 
as  required,  and  the  floor  slab  w^as  poured  with 
concrete  mixed  in  a  Ransome  "Bantam"  machine 
installed  near  the  abutment  in  the  abandoned  por- 
tion of  the  street  and  delivering  to  wheel  carts  that 
dumped  the  concrete  directly  into  the  form.s 

After  the  concrete  floor  slab  was  21  days  old, 
traffic  w^as  shifted  from  the  east  to  the  new  w^est 
roadway  and  sidewalk,  and  the  east  side  of  the  old 
structure  was  replaced  in  substantially  the  same 
manner  as  the  west  side  alreadv  desscribed. 


The  passage  of  trains  underneath  the  bridge  was 
a  very  disagreeable  feature  of  the  erection,  especial- 
ly since  a  feud  developed  between  the  roughnecks 
and  the  locomotive  drivers  and  the  latter  took  pleas- 
ure in  blowing  the  high  pressure  blast,  which, 
emerging  from  the  smokestacks  only  G  inches  below 
the  working  scaffolds, struck  them  with  such  force 
as  to  frequently  lift  the  scaffold  boards  several  inch- 
es and  of  course  filled  the  air  with  hot  cinders  and 
noxious  gases,  much  to  the  discomfort  of  the  bridge 
erectors,  who  responded  by  accidentally  dropping 
\:irious  materials  on  the  passing  trains.  The  blast 
was  so  strong  that  it  was  necessary  to  always  tie  the 
scaft'old  planks  firmly  to  their  supports. 

To  protect  the  new  structure  from  the  locomotive 
blast,  the  under  side  of  the  concrete  flooi'  slab  was 
covered,  on  the  centre  line  of  each  of  the  six  tracks, 
by  a  series  of  cast-iron  plates,  about  3  feet  wide  and 
in  G  or  8  foot  sections,  extending  from  end  to  end 
oi'  the  bridge. 

These  plates  are  provided  on  the  upper  sides  with 
pairs  of  vertical  lugs  that  match  bent  plates  engag- 
ing the  bottom  flanges  of  the  structure  and  forming 
corresponding  lugs  which  like  those  on  the  plates  are 
perforated  with  holes  for  pins  that  pas?  through 
both,  and  lock  the  lugs  to  the  stringers  thus  support- 
ing them  in  close  contact  with  the  concrete  that  is 
flush  with  the  upper  surface  of  the  cast  iron  plates. 

The  pins  pass  through  gas  pipe  sleeves  provided 
to  enable  the  former  to  be  removed  and  the  cast  iron 
plates  to  be  replaced,  if  necessary,  without  interfer- 
ing with  the  concrete.  As  these  plates  were  rather 
large  and  heavy  and  had  to  be  placed  under  the 
bridge  floor  in  the  very  narrow  clearance  over  the 
tops  of  the  trains,  their  erection  was  rather  difticult 
and  it  was  necessary  to  lower  them  by  a  sling  attach- 
ed to  one  end,  then  attach  another  sling  to  the  other 
end  and  hoist  them  up  into  horizontal  position  and 
adjust  them  with  some  difficulty  while  the  holes 
were  made  to  register  and  the  pins  were  driven 
th.  rough  the  pairs  of  lugs. 

UNFAVORABLE    COST   CONDITIONS 

During  the  erection  of  the  bridge,  which  was 
commenced  in  April  191JJ,  disagreements  occurred 
between  the  labor  unions,  the  local  contractors,  and 
the  railroad  company  with  which  the  bridge  con- 
tractors were  not  identified  but  which  seriously  de- 
layed the  work  and  increased  the  scale  ot  prices 
from  $0.90  up  to  SI. 2-5  per  hour  for  Ironworkers, 
and  from  $0.55  to  $0.G5  per  hour  for  common  labor. 
These  interruptions,  the  difficulty  of  getting  materi- 
als, and  other  troubles  greatly  increased  the  estimat- 
ed time  for  construction  and  the  work  is  still  in  pro- 
gress, although  the  erection  has  been  completed  and 
it  only  needs  a  few  weeks  time  to  finish  the  con- 
creting of  the  east  half  of  the  floor  and  complete 
the  contract.  Except  during  the  month  of  February 
and  March  last,  the  work  has  been  constantly  in 
progress  since  its  beginning,  with  an  average  force 
of  about  60  men,  and  has  cost  to  date  more  than 
$100,000,  which  is  a  very  excessive  price  for  re- 
building the  superstructure  only  of  one  short  span 
which  under  favorable  conditions,  should  have  been 
much  more  quicklv  and  cheaply  erected.  As  it  is, 
both  the  contractor  and  the  railroad  company  have 
done  everything  possible  to  secure  rapid  and  excell- 
ent work  at  the  lowest  possible  cost. 
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'llu-  lOlIowiii);,  from  llu-  Scn'icc  Hi'Mclin,  the 
inontlily  hiillrliii  nf  tlu-  li>\va  Slate  Highway  0»ni- 
luissioii.  will  apply  e(|nally  well  to  a  <,M'eat(  r  or  less 
number  of  roads  in  almost  every  other  state: 

"The  weather  and  road  eonditions  of  this  season 
demonstrated  more  eonclnsively  than  for  years  be- 
I'l  re  in  Iowa  that  draina<^n  is  the  most  important 
lliinjj  in  road  huildinjj;.  It  is  not  suflicient  to  pro- 
•.  ide  side  tlitehes  for  surface  drainage  only.  The 
j:reat  amount  of  water  in  ihc  soil  this  season  lias 
caused  springy  spots  in  road  grades  that  iiad  not 
broken  throuj^h  for  years  to  soften  up  and  turn  in 
t^  veritable  ciuagniires.  In  such  cases  nothing  short 
(»f  tile  of  ample  proportion  in  the  road  grade  itsell 
and  sufficient  lines  of  them  can  be  expected  to  do 
any  permanent  good.  There  are  spots  where  double 
Imes  of  tile,  one  on  each  side  (^f  the  road,  have 
failed  utterly  to  drain  the  grade  sutliciently  to  allow 
the  road  surface  to  carry  its  trafhc.  The  one  rule  to 
follow  as  to  the  necessity  for  tile  drainage  within 
the  road  grade  lines  should  he  when  in  doubt  use 
tile  and  plenty  of  it." 

Perhaps  not  many  states,  however,  have  adopted 
the  same  temporary  remedy  for  mud  holes : 

"It  has  been  years  since  Iowa  has  had  as  many 
plank  roads  as  she  has  today.  Probably  very  few- 
counties  have  gotten  this  far  through  the  year  with- 
out having  mud  hoUs  which  it  has  been  utterly  im- 
ix)ssible  to  make  passable  without  laying  board 
{•aths  for  the  car  wheels.  In  the  immediate  vicinity 
of  Ames  on  two  of  the  main  roads  where  drainage 
has  been  taken  care  of  in  the  ordinary  fashion  with 
side  ditches  and  which  for  several  seasons  have 
given  no  trouble,  it  has  been  necessary  to  bridge 
over  the  spots  with  plank  pathways.  Sleepers  were 
Irid  upon  the  nnid  and  upon  these  two  lines  of  "2x12 
boards,  two  planks  wide,  making  a  path  two  feet 
wide  for  each  side,  were  laid.  The  most  extensive 
road  of  this  kind  so  far  reported  comes  from 
Marshall  county,  where  the  stretch  of  bottom  road 
south  and  west  of  Lamoille  was  planked  for  several 
hundred  feet.  Planking  road  in  Iowa  today  seems 
like  a  rather  primitive  way  of  road  maintenance 
but  it  was  prol^ably  the  only  method  possible  for 
making  some  stretches  of  road  passable  for  cars." 


Comparative  Value  of  Timber  Cut  From 
Live  and  Dead  Trees 

Prejudice  exists  in  certain  quarters  agaiiist  the 
use  of  timber  cut  from  dead  trees,  and  some  pur- 
chase specifications  insist  that  only  timber  cut  from 
live  trees  will  be  acceptable.  This  prejudice  is  un- 
justified, in  the  opinion  of  the  Forest  Products 
Laborator}^  of  the  United  States  Forest  Service. 
The  laboratory  officials  make  the  following  state- 
ment on  this  point : 

As  a  matter  of  fact,  when  sound,  dead  trees  are 
sawed  into  lumber  and  the  weathered  or  charred 
outside  is  cut  away,  there  is  no  method  knowm  to 
the  Forest  Products  Laborafory  by  which  the  lum- 
ber can  be  distinguished  from  that  cut  from  live 
trees,  except  that  the  lumber  from  dead  trees  may 
he  partly  seasoned  when  sawed. 

All  the  information  available  at  the  laboratory 
indicates  that  timber  cut  from  insect  or  fire-killed 


trees  is  just  as  good  for  any  structural  purpose  as 
that  cut  frcjin  live  trees  of  similar  quality,  i^rovid- 
ing  the  wood  has  nut  been  subse(|uently  mjurerl  by 
decay  <jr  further  insect  attack.  If  a  tree  stands  on 
the  stumj)  too  long  after  it  has  been  killed,  the  sap- 
wood  is  likely  to  become  decayed  or  badly  infested 
by  wood-boring  insects;  and  in  time  the  luart-wood 
also  will  be  similarly  affected.  The  same  thing  is 
true  of  logs  cut  from  live  trees  and  not  properly 
cared  for.  Until  the  wood  becomes  affected  by 
these  destructive  agents,  dead-tree  wood  shouUl  be 
just  as  strong  and  just  as  durable  as  sound,  live-tree 
wood. 

In  considering  the  subject,  it  may  be  useful  to  re- 
member that  the  lieartwoo<l  of  a  living  tree  is  en- 
tirely dead,  and  in  the  sapwood  only  a  compara- 
tively few  cells  are  living.  Most  of  the  wood  cut 
from  trees  is  dead,  therefore,  regardless  of  whether 
the  tree  itself  is  living  or  not.  Such  being  the  case, 
purchase  specifications,  instead  of  pro\iding  that 
material  must  not  be  from  dead  trees,  should  state 
that  material  showing  evidence  of  decay  or  insect 
infestation  exceeding  a  specified  limit  will  not  be 
accepted. 


County  Takes  Highway  Contract 

On  June  1  Hamilton  County,  Tenn.,  through  its 
County  Judge  and  Highway  Commission,  signed 
a  contract  to  build  10,143  miles  of  concrete  road. 
The  contract  price  was  $340,000.  This  contract 
is  for  a  part  of  the  Chattanooga-Dayton  Highway. 
The  concrete  is  to  be  16  feet  w^ide,  in  addition  to 
which  there  will  be  chert  shoulders.  The  county 
has  already  contracted  for  the  necessary  ma- 
chinery. 

Count V  Engineer  ^ferrill  will  have  direct  super- 
vision of  the  work.  He  has  contracted  for  37,000 
barrels  of  cement,  15.000  cubic  yards  of  gravel, 
lO.DOO  cubic  yards  of  sand,  $2,000  worth  of  iron 
pipe,  a  mixer  costing  S6,650,  and  a  pump  costing 
?1.r.."^0.  He  expects  to  use.  for  carrying  the  ag- 
gregate, a  number  of  motor  trucks  which  hnve 
their  bodies  divided  into  four  compartments,  each 
containing  material  for  one  batch.  Other  labor- 
saving  devif^es  will  be  used,  so  that  it  is  believed 
not  more  than  50  men  will  be  employed  on  the 
work  We  are  indebted  for  this  information  to 
i^l-'e  Chairman  of  the  Hamilton  County  Board  of 
Highwav  Commissioners.   P.   H.   Thach. 


Water  Meters  In  Detroit 

On  July  1.  19in.  there  were  in  Detroit  46.091 
meters  in  service,  and  on  Julv  1.  1019.  the  number 
had  been  increased  to  127.192.  making  96.16  per 
cent  of  all  used  services  metered. 

In  this  connection  it  is  interesting  to  learn  from 
the  latest  annual  report  of  the  Board  of  Water 
Commissioners  that,  for  the  year  beginning  July  1, 
1916.  the  total  amount  of  w-ater  pumped  into  the 
distribution  system  was  52.040, 254,2o0  gallons, 
while  during  the  year  ending  June  30.  1919.  in 
snitp  of  the  increase  in  population,  the  amount 
pumned  had  fal'en  to  48.716.817.350. 

Of  the  total  number  of  meters  at  the  latent  re- 
port, IIO.O.'^IS  were  ?/s-in.  or  ^-in.  meters.     These 
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were  of  ten  different  makes,  although  only  five  of 
them  were  represented  by  more  than  1,000  meters 
each. 

Figures  for  the  cost  of  repairing  meters  damaged 
by  hot  water  during  the  latest  fiscal  year  show 
that  4,143  were  so  damaged  and  that  the  repairing 
of  them  cost  $1,011  for  material  and  $8,020  for 
labor.  For  ^-in.  meters  the  average  cost  for  labor 
was  $1.85  and  for  material  was  20  cents.  During 
the  same  year  1,587  meters  were  repaired  because 


of  damage  by  frost  and  i.'.'otj  because  of  general 
wear  and  tear.  The  cost  of  repairing  these  meters 
averaged  $1.G2  for  lalior  and  20  cents  for  material. 

During  the  year  the  cost  of  installing  ^^-in.  me- 
ters averaged  $T.05,  of  which  $0.70  was  for  mate- 
rial and  35  cents  for  labor  and  carting.  During 
the  year  35,954  ^-in.  meters  were  tested  at  an 
average  cost  of  G  cents  per  meter.  In  addition, 
7.151  larger  meters  were  tested  at  costs  up  to 
$."3.80  for  an  8-in.  meter. 


East  Hartford  Waterworks  Extension 

Design  and  construction  of  supplementary  plant  increasing  supply  from 
1,750,000  gallons  to  nearly  3,000,000  gallons  per  day  by  building  two  covered 
settling  basins,  low  diversion  dam,  chlorinating  devices  and  6.2  miles  of 
16-inch  supply  main,  thus  providing  a  nearly  automatic  service  for  a  popula- 
tion of  25,000  for  about  $320,000  contract  price. 


The  East  Hartford  Fire  District  is  an  independ- 
ent municipality  with  a  present  population  of  about 
9,000,  which  is  located  on  the  opposite  bank  of  the 
Connecticut  river  and  about  two  miles  from  the 
city  of  Hartford.  It  has  a  separate  high-pressure 
gravity  system  water  supply,  the  first  part  of  which 
was  built  about  1890  and  derived  about  500.000 
gallons  per  day  from  the  1,500,000  gallons 
estimated  run-off  of  the  1.37-square-mile  watershed 
of  the  east  branch  of  Salmon  brook.  As  this  brook 
furnished  a  continuously  adequate  supply,  no  stor- 
age reservoir  was  provided,  and  the  water  was 
taken  from  above  a  small  diversion  dam  and  car- 
ried in  a  14-inch  main  through  the  town  of  Glas- 
tonbury, which  it  also  supplied,  to  East  Hartford, 
through  a  system  of  about  45  miles  of  supply  and 
distributing  mains. 

This  supply  sufficed  until  about  1910,  when  the 
fire  district  acquired  the  north  branch  of  Salmon 
brook  with  a  watershed  of  23^  square  miles,  a  sup- 
ply from  which  was  connected  to  the  old  main  by 
a  12-inch  pipe  running  into  a  distributing  well  near 
the  east  branch,  where  a  small  settling  basin  was 
provided.  No  storage  reservoir  was  built  because 
it  was  the  policy  to  acquire  stream  rights  first,  and 
to  use  the  run-off  of  streams  as  long  as  it  was 
abundantly  adequate. 

In  1914  the  supply  had  been  extended  to  serve  a 
considerable  number  of  mills  and  manufacturers 
and  began  to  be  inadequate  for  the  requirement  of 
1.750,000  gallons  per  day.  Attempts  were  made 
therefore  to  acquire  additional  supply  from  Cold 
brook,  the  south  branch  of  Roaring  brook,  which 
is  located  four  miles  south  of  Salmon  brook  in  the 
town  of  Glastonbury.  To  secure  these  rights,  it 
was  found  necessary  to  appeal  to  the  court  for  the 
condemnation  of  some  of  the  property  of  four 
principal  mill  owners ;  two  of  whom  agreed  on  the 
compensation  while  the  other  two  refused,  so  that 
Htigation  was  necessary  and  the  rights  were  finally 
secured  at  a  total  cost  for  purchase  expenses  and 
litigation  of  about  $80,000. 


The  system  and  its  extension  had  for  several 
years  been  in  charge  of  C.  Henry  Olmsted,  now 
city  engineer  of  East  Hartford,  and  when  the  Cold 
brook  extension  was  contemplated.  J.  H.  Fuertes, 
consulting  engineer.  New  York,  was  retained  and 
since  that  time  has  been  associated  with  Mr.  Olm- 
sted in  the  extension  of  the  system,  took  part  in 
the  condemnation  proceedings,  and  prepared  the 
plans  and  specifications  for  the  additional  plant 
which  is  now  under  construction. 

GOVERXIXG  COXSIDERATIONS 

As  the  stream  flow  of  Salmon  brook  and  Cold 
brook  combined  will  sufiice  without  storage  to  sup- 
ply the  requirements  of  East  Hartford  and  its 
dependencies  for  several  years,  not  only  was  the 
provision  of  a  storage  system  unnecessary  but  its 
operation,  impounding  the  running  water  for  a  con- 
siderable period,  would  so  change  the  character  of 
the  water  that  some  form  of  treatment  for  it  would 
be  required  to  prevent  the  development  of  objec- 
tionable odor  or  taste  that  might  appear  if  the 
water  was  impounded  in  the  shallow  storage  that 
would  be  more  available  and  less  costly  than  storage 
deep  enoiigh  to  prevent  these  changes.  At  present, 
with  proper  precautions  regarding  contamination, 
such  treatment  is  not  required  and  it  was  possible 
to  design  and  construct  a  simple  and  efficient  system, 
at  minimum  cost,  which  for  several  years  will  pro- 
\  ide  adequately  for  the  requireinents  of  the  city 
\>  ith  very  small  operating  charges. 

The  present  plans,  therefore,  provide  for  taking 
the  water  directly  into  the  diversion  works,  and 
distribution  system,  and  are  so  developed  that  mud- 
dy water  (following  storms)  and  water  that  may 
be  temporarily  objectignable  on  account  of  dis- 
agreeable odor  or  taste,  can  be  by-passed  and  the 
reservoirs  washed  out.  The  brooks  clear  up  very 
rapidly  after  a  storm  and  as  they  are  not  neces- 
sarily both  muddy  simultaneously,  a  limited  storage 
suffices  to  supply  the  city  during  the  24-hour  inter- 
vals in  which  it  mav  be  desirable  to  waste  the  flow 
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from  thf  hrtjoks,  aiul  tliis  ainouul  of  cimij^cncy 
supply  is  provided  by  tlic  small  reociviiit,'  reservoirs 
at  the  heads  of  the  mains. 

A1i1ioujj:Ii  the  re>ervoirs  are  al  (iirti-reiil  i-leva- 
tions,  both  are  usi-d  f<>r  ilie  supply  through  the 
same  old  mains,  and  are  .-onneeted  (lin«ui,di  a  1^'- 
inch  Ross  antoinatir  ri-dueiiij;  valve  uliieh  reduees 
the  pressure  from  the  liijili  level  reservoir  a  few 
|X)Unds — sunieient  to  i)reveiU  the  possibility  of  the 
water  from  this  reservoir  overHowinjj  tlroitj^di  ihc 
low  level  rcM-rvf^ir  duriiiij  the  ni:4lit.  when  the  at- 
tendant  is  nnt  pri'-^i-nt. 

ArroMAnc  io.ntkul  uf  cui.oki nation 
In  ortler  to  remove  any  possible  conlaminalion  of 
the  water,  chlorination  is  automatically  efTected  at 
each  reservoir  and  is  controlled  by  the  rate  of  flow, 
into  each  reservoir,  of  the  supply  water  thr(jugh  a 
10!j-inch  diameter  orifice,  at  wliich  suftkicnt  dif- 
ference of  level  will  Ix^  produced  on  opposite  sides 
of  the  orilice  ])latc  to  operate  the  (liiTerential  appa- 
ratus that  regulates  the  dosage  of  chlorine;  a  re- 
quirement that  is  made  necessary  by  the  very  wide 
variation  between  the  amount  of  water  consumed 
at  hours  of  maximum  draft  and  that  consumed  at 
liours  of  minimum  draft,  for  without  such  provi- 
sions, the  water  would  either  be  too  much  chlori- 
nated when  the  draft  is  small  or  too  little  chlori- 
nated when  it  is  great.  This  enables  the  water  to 
be  used  without  the  intermediate  storage  time 
whttrh,  if  long  enough  continued,  would  act  through 
natural  operations  to  eliminate  bacteria  entering 
the  storage. 

RESERVOIR   ROOFS 

The  reservoirs  are  covered  to  avoid  the  forma- 
tion of  ice.  to  exclude  sunlight,  and  to  maintain  a 
more  even  temperature,  giving  cooler  water  in  sum- 
nier.  The  flat  slab  roof  was  adopted  because  the 
bottom  of  the  reservoir  is  in  compressible  material. 
wdiere  the  settlement  of  columns  supporting  groined 
arches  might  have  a  serious  effect.  The  flat  slabs 
give  a  satisfactory  and  substantial  structure  and 
are  cheaply  and  quickly  constructed. 

It  is  believed  that  the  system  as  now  constructed 
will  aftord  an  exci.^llent  and  reliable  water  supply 
for  a  minimum  cost  of  construction  until  the  pres- 
ent population  is  doubled,  and  that  there  will  be 
involved  no  additional  cost  over  the  present  ex- 
pense of  operation. 

PRESENT  AND  FUTL'RE  SUPPLY 

In  September.  1919,  a  contract  was  awarded  to 
the  Beaver  Engineering  &  Contracting  Company, 
New  York,  to  build  the  additions,  comprising  a 
low.  reinforced  concrete  diversion  dam  on  Cold 
brook,  reinforced  concrete  reservoirs  on  Salmon 
brook  and  on  Cold  brook,  to  install  a  chlorinating 
apparatus  at  each  reservoir,  and  to  lay  about  G.2 
miles  of  16-inch  cast  iron  supply  main  from  Cold 
brook  to  Glastonbury,  to  connect  with  the  East 
Hartford  fire  district  street  mains  there.  This  con- 
tract was  awarded  on  the  unit  basis  with  an  esti- 
mated total  of  about  $320,000. 

It  is  expected  to  provide  a  present  supply  of 
about  3,000,000  gallons  daily  from  the  regular' run- 
of-stream  without  impounding  reservoirs,  which 
will  aft'ord  abundant  supply  for  the  present  needs 
of  East  Hartford.  Glastonbury,  the  small  manufac- 


turing village  of  llurnsidr,  and  th-  town  of  South 
W'iuflsor,  which  have  a  present  combined  popula- 
tion of  about  ri.'),0(»o.  This  supply  can  be  doubled 
by  the  construction  at  any  time,  for  a  moderate 
cost,  of  a  storage  reservoir,  which  will  involve  the 
building  of  a  dam  10  feet  high  and  about  i'M)  feet 
long.  alTfjfding  suflicient  provision  for  the  probable 
increase  of  populali'.ii  and  dcmnnfls  for  at  least  15 
years. 

DIISCRH'TION"   OF   RESERVOIRS 

The  Salmon  brook  reservoir,  adjacent  to  the  old 
settling  basin,  originally  of  about  2,0<)0,<)()0  gallons 
capacity,  but  now  silted  up  to  a  capacity  of  prob- 
ably not  more  than  1,."')00.000  gallons,  is  at  the  head 
(t(  the  old  ]  !-inch  supply  line  to  ICast  Hartford;  a 
gate  house  and  screen  chamber  being  between  the 
new  reservoir  and  the  old  settling  basin.  Tlu-  soil 
at  the  site  consists  chiefly  of  clean  sand  and  gravel, 
well  adapted  for  concrete  aggregate,  with  a  gen- 
erally level  surface.  This  was  excavated  to  a  depth 
of  about  8  feet,  forming  a  pit  in  which  the  rectan- 
gular reinforced  concrete  reservoir  about  S3  feet 
wide  and  11 1  feet  long  is  now  under  construction. 

The  reservoir  has  a  B-inch  horizontal  slab  floor 
and,  instead  of  the  usual  groined  arch  roof,  has  a 
•'•-inch  roof  slab  supported  on  G  x  8-  inch  beams,  i 
feet  7  inches  centers,  and  12  x  14-inch  girders  ear- 
ned by  the  12-inch  exterior  and  center  partition 
walls,  and  on  rows  of  12  x  12-inch  columns  13  feet 
!'  inches  and  13  feet  8  inches  apart  on  centers.  It 
w  ill  be  covered  by  an  earth  fill  2  feet  thick  and  it 
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has,  at  eacli  end  of  the  partion  wall  (which  divides 
ii  into  duplicate  o4  x  81-foot  chambers  I03/  feet 
high  in  the  clear),  an  inlet  and  outlet  gate  house, 
14' 2x24  feet  and  12  x  l-")  feet  respectively. 

The  Cold  brook  reservoir,  about  4  miles  distant 
from  the  Salmon  brook  reservoir,  is  of  similar  con- 
struction and  dimensions,  but  the  clear  depth  be- 
tween floor  and  roof  slabs  is  only  8J4  feet. 

This  reservoir  forms  part  of  a  composite  struct- 
ure which  extends  across  the  valley  of  the  brook,  a 
total  distance  of  about  375  feet  at  the  lower  end  of 
8-acre  settling  basin.  This  structure  consists  of  an 
earth  dam,  a  part  of  which  surrounds  the  concrete 
covered  reservoir,  which  is  nearer  the  left  bank ; 
also  a  concrete  spillway  interposed  in  the  earth  em- 
bankment and  nearer  the  right  bank.  The  earth 
embankment  which  is  GO  ft.  long,  is  (>.o  feet  high, 
except  that  14  feet  of  this  length  is  6  inches  lower, 
or  about  0  feet  above  the  bed  of  the  creek, 

SPILLWAY 

The  spillway  is  built  of  reinforced  concrete  in  the 
form  of  an  inclined  slab  12  inches  thick,  at  the  top 
and  18  inches  at  the  bottom,  having  the  lower  edge 
integral  with  a  horizontal  foundation  slab  12  feet 
wide  and  12  inches  thick.  The  inclined  slab  is  sup- 
ported on  transverse  vertical  buttress  walls  12  inches 
thick  and  15  feet  apart  on  centers.  The  horizontal 
slab  is  extended  upstream  and  downstream  by 
aprons  respectively  15  feet  3  inches  and  22  feet 
wide,  integral  with  vertical  cut-ofif  walls  6  feet  and 
4  feet  deep  at  the  upper  and  lower  edges.  The  ends 
of  the  concrete  spillway  terminate  in  concrete  wing 
walls  which  protect  the  earth  embankments  57  feet 
and  60  feet  in  length,  which  connect  it  with  the  hill 
on  one  side  and  with  the  reservoir  on  the  other. 
The  third  embankment  55  feet  long  extends  from 
the  reservoir  to  the  hillside.     \\'ork  on  this  struct- 


ure has  not  yet  been  commenced  except  for  the 
clearing  of  about  14  acres,  including  anrl  adjacent 
to  the  reservoir  site. 

RESERVOIR   CONSTRUCTION' 

.About  2,onu  yards  of  sand  and  ,::(ravol  were  ex 
cavated  by  scrapers  and  by  two  clamshell  buckets 
cperated  by  stiffleg  derricks  at  the  site  of  the  Sal- 
mon brook  reservoir.  The  ^^^ides  of  the  pit  were  left 
at  the  natural  slope  and  the  materials  were  stored 
on  top  of  the  bank  adjacent  to  them  ready  for  use 
in  back-tilling  over  the  top  of  the  completed  reser- 
voir. No  difficulty  was  experienced  in  excavation 
excepting  where  a  small  amount  of  quicksand  was 
encountered  and  easily  handled  l)y  the  aid  of  hand 
diaphragm  pumps  operate-]  in  3  x  3-fooi  sumps  3 
feet  deep,  which  quickly  drained  the  soil  and  en- 
abled it  to  be  handled  readily. 

The  sand  and  gravel,  of  excellent  quality,  were 
used  for  aggregate  in  the  1:2:4  concrete,  mixed  in 
a  3^-yard  Ransome  machine  in.stalled  on  the  bank 
near  the  foundation  pit  and  delivered  into  2-vvheel 
Ransome  carts  operated  on  runway  platforms  built 
around  the  four  sides  of  the  reservoir  and  parallel 
to  the  dividing  wall.     The  carts  dumped  into  short 
sections  of  steel  chutes,  which  conveyed  the  con- 
crete to  the  required  position  on  the  floor  and  in 
the  wall  and  column  forms.    The  reinforcement,  of 
both   twisted   and   deformed   bars,   was   assembled, 
wired  together,  and  erected  in  position  for  the  w;^lls 
before  the  forms  for  the  latter  were  set  enclosing 
them.     The  forms  were  made  up  of  large  wooden 
panels  about  10  feet  by  12  feet,  which  were  used 
three  times  and  carefully  cleaned  and  oiled  after 
each  use.    It  is  estimated  that  the  cost  of  the  forms 
amounts  to  about  $20  per  cubic  yard  of  all  the  con- 
crete' in  the  reservoir.    The  average  number  of  men 
at  work  at  the  reservoir  was  about  30. 
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I'll'K    LAY  INC 

Tlu-  Ki-iiuli  pipo  is  (Iclivc'ird  at  llaitl'ord  l>y  Ixt.'it, 
and  tlu'iuf  (ransiMirtcd  oil  aiitomohilc  trmks  and 
dcliviTrd  alniij^'  tlio  lim-  by  a  sui)-C()Mlrarl(ir.  Con- 
sidc-rahic  dillicully  has  been  cxiKTiniccd  in  scinrinj^ 
ddivcrk's  on  account  of  the  congestion  and  inter- 
ruption of  frri^ht  service  that  bas  caused  the  work 
to  l)e  suspendid  at  intervals. 

'Ilie  pipe  Hue  closely  follows  the  hydraulic  f^nadc, 
ami  enables  the  system  to  provide  a  niaxinium  ef- 
fective head  of  nearly  200  feet  in  the  lowest  por- 
tions (^f  I'.ast  Hartford.  The  pipe  trench  has  a 
minimum  tlepth  of  about  .")j,^  feet  to  provide  for  the 
retjuired  cover  of  1  feet.  The  greatest  depth  is  22 
feet  and  the  excavation,  amounting  to  about  2l,00iy 
yards,  is  mostly  loam,  sand  and  gravel  with  about 
500  yarils  of  rock  and  boulders  that  require  drill- 
ing and  blasting  with  black  powder  before  removal. 

A  large  part  of  the  excavation  is  made  with  an 
Austin  machine  operated  by  four  men,  that  digs  a 
trench  ."O  inches  wide  at  an  average  speed  of  100 
Imcar  feet  per  day,  with  a  record  of  GOO  feet  in  8 
hours.  Most  of  the  material  is  so  firm  that  the  sides 
of  the  trench  stand  vertical  without  sheeting  oi 
bracing,  care  being  taken  to  lay  the  pipe  as  rapidly 
as  possible  in  the  rear  of  the  machine  so  that  only 
a  short  section  of  the  trench  is  left  open.  In  some 
cases  the  ground  is  so  hard  that  it  is  shattered  with 
charges  of  about  one-half  stick  of  dynamite  in  cen- 
ter line  holes  (5  or  8  feet  apart  before  excavation. 

The  pipe  is  handled  in  the  field  by  tripods  and 
hand  tackles  and  is  laid  and  jointed  in  the  usual 
way  with  great  care  to  secure  solid  support  and 
tight  joints.  The  back-fill  is  placed  by  an  Austin 
machine  operated  by  two  men  (although  it  can  be 
handled  by  a  single  man),  which  does  the  work  at 
an  estimated  cost  of  about  5c.  per  linear  foot.  The 
pipe  laying  force  has  varied  from  two  to  eight 
gangs,  according  to  the  amount  of  pipe  available. 

In  the  winter,  when  the  ground  was  frozen  hard, 
it  was  found  advantageous  to  excavate  the  trench  by 
hand  in  sections  5  feet  deep  and  8  feet  long,  leav- 
ing intermediate  sections  4  feet  wide  between  them 
through  which  a  hole  was  tunnelled  in  the  bottom 
large  enough  to  permit  the  pipe  to  be  thrust  through 
and  joints  to  be  made  in  the  open  trench.  In  this 
manner  a  gang  of  15  to  30  men  excavated  200 
linear  feet  of  trench  per  8-hour  day. 

PRINCIPAL  QUANTITIES 

The  principal  items  of  this  contract  for  construct- 
ing the  reservoirs,  gate  houses,  dam,  settling  basin 
and  pipe  line  include  8,900  yards  of  stripping  and 
excavation.  4.(500  yards  of  embankment,  1,725  yards 
of  concrete,  24,813  linear  feet  of  16-inch  cast  iron 
pipe,  74  ()-inch  to  Ifi-inch  gate  valves,  26  fire  hy- 
drants and  1,060  linear  feet  of  12-inch  vitrified 
sewer  pipe.  It  is  estimated  that  on  June  1st  the 
contract  was  about  30  per  cent  completed. 


London  is  today  the  greatest  riding  city  in  the 
world,  accorfling  to  Lord  Ashfield.  Roads  capa- 
ble of  dialing  with  375,000  motor  cars  must  be 
provided  socjii.  lie  also  predicterl  an  increase  in 
the  number  and  size  of  undcrgrounrl  railways  in 
L(jndon. 


Underground  Roads  For  Automobiles 

An  underground  system  of  roads  for  automo- 
biles to  relieve  the  growing  traffic  congestion  in 
London  was  predicted  by  Lord  Ashfield  of  South- 
well in  a  speech  at  the  American  Luncheon  Club. 
These  roads  could  be  connected  with  the  outer  dis- 
tricts of  the  metropolis  by  a  system  of  boulevards 
to  be  reserved  exclusively  for  motor  traffic. 


No  New  lli;zliway  Work  In  (^alilornia 

State  Highway  Engineer  A.  B.  Lletcher  of  Cali- 
fornia has  stated  that  after  1920  no  new  work 
will  be  undertaken  in  that  state.  This  decision 
is  based  on  the  unsalability  of  the  state  bond  issue 
and  the  high  cost  of  construction. 

New  York  and  Illinois  have  already  postponed 
highway  work  until  conditions  are  more  favorable. 
The  state  auditor  of  Ohio  has  recommended  the 
suspension  of  work  in  that  state  for  the  same 
reasons. 


Payment  For  Estimating 

In  October,  1919,  the  American  Institute  of 
Architects,  Engineering  Council,  and  Associated 
(General  Contractors  of  America,  each  appointed 
three  conferees  to  discuss  the  matter  of  payment 
for  estimating.  These  conferees  agreed  upon  a  re- 
port which  was  submitted  to  their  respective  or- 
ganizations under  date  of  February  17,  1920,  and 
has  since  been  under  consideration  by  them.  Engi- 
neering Council  at  its  meeting  on  June  II  adopted 
the  conclusion  on  recommendation  of  a  special  com- 
mittee, to  which  the  report  of  the  conferees  had 
been  referred,  the  wording  of  the  action  of  the 
council  being  as  follows : 

"Whenever  in  the  execution  of  work,  competitive  bids 
are  asked  for  on  detailed  plans  and  specifications,  those 
invited  to  bid  should  be  provided  with  such  an  estimate 
of  the  quantities  involved  in  the  work  as  the  surveys, 
plans  and  specifications  permit  to  be  made.  The  intent 
of  this  requirement  is  that  single  estimate  of  quantities 
should  be  made  by  or  for  the  engineer,  architect,  or  other 
representative  of  the  owner,  so  that  each  separate  bidder 
will  not  be  put  to  the  expense  of  making  up  a  separate 
schedule  of  estimates.  This  latter  practice  not  only 
means  a  needless  waste  in  the  carrying  on  of  the  contract 
work,  but  also  discourages  bidders  and  causes  needless 
repeated  handling  of  official  plans  and  specifications  in 
making  up  separate  schedules  of  estimates." 


National  Trucking  Association 

Representatives  of  motor  trucking  firms  from  all 
parts  of  the  United  States  held  a  conference  in  the 
Hotel  La  Salle,  Chicago,  on  June  26  and  27,  to  or- 
ganize a  national  association  to  deal  with  the  prob- 
lems of  long-distance  trucking. 

Among  the  questions  discussed  were  the  construc- 
tion of  highways  powerful  enough  to  withstand  the 
heavy  loads,  study  of  automotive  constructive  ele- 
ments, research  in  operating  costs  and  equalization 
of  loads,  problems  connected  with  the  necessity  for 
co-operation  between  commercial  haulers  in  diflFer- 
ent  cities,  in  order  to  keep  trucks  supplied  with  re- 
turn loads  from  long  distances  and-  many  other 
matters  vital  to  the  industry. 

Representatives  from  New  York,  Iowa,  Michigan, 
California,  Pennsylvania,  Ohio,  Indiana,  Missouri, 
Massachusetts,  Nevada,  Texas,  Colorado,  Oregon, 
I'linois,  Louisiana,  Nebraska  and  other  states  were 
in  attendance. 
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American  Water- 
works Association 
Convention* 


Conclusion  of  Narrative  of  Convention 
begun  in  last  weeks  issue.  The  papers 
and  discussions  of  Thursday — "Superin- 
tendents' Day"  are  referred  to  in  this 
instalment. 


THURSDAY   SESSIONS 

Thursday  was  set  aside  as  Superintendent's  Day, 
lo  be  devoted  to  papers  and  discussions  of  a  prac- 
tical nature.  During  the  morning  and  afternoon,  the 
Chemical  and  Bacteriological  Section  held  sessions 
in  an  adjoining  room.  As  alreadv  described,  the 
main  sessions  were  broken  in  upon  by  somewhat 
protracted  discussions  resulting  from  the  reconsid- 
eration of  a  motion  adopted  the  previous  day  rela- 
tive to  a  proposed  change  in  the  constitution  gov- 
erning the  method  of  selecting  a  secretary. 

Owing  to  the  unfortunate  absence  of  Caleb  M. 
Saville,  who  was  chairman  of  the  Committee  on 
Standard  Specifications  for  water  meters,  no  formal 
report  of  that  committee  was  made  but  merely  one 
on  progress. 

Discussing  "The  Proper  Size  of  Meter  for 
Multiple-family  Houses,"  H.  P.  Bchman  describ- 
ed the  system  employed  in  Milwaukee.  Here  the 
regulations  required  the  meter  to  be  the  same  size 
as  the  corporation  cock,  and  the  minimum  size  now 
used  for  this  is  5^  inch,  although  there  are  in 
service  quite  a  number  of  smaller  sizes  which  were 
installed  some  years  ago-  G.  A.  Elliott  reported 
that  in  San  Francisco  a  ^-^-inch  meter  was  used 
for  any  number  of  families  up  to  G,  a  3/,' -inch 
meter  for  7  to  10  families,  etc.  D.  W.  French,  de- 
scribing the  practice  of  the  Hackensack  Water 
Company,  which  supplies  a  number  of  communities 
in  New  Jersty.  stated  as  his  opinion  that  no  fixed 
rule  for  size  of  meter  was  practicable,  since  this 
would  be  influenced  by  the  pressure  in  the  mains 
and  other  conditions.  They  used  meters  as  small 
as  3^-inch  for  two-family  houses,  a  ^'-inch  meter 
for  5  to  10  family  houses,  etc.  W.  R.  Edwards,  as- 
sistant superintendent  of  the  Passaic  Water  Com- 
pany, which  also  supplies  a  large  number  of  New 
Jersey  communities,  stated  that  that  company  uses 
•>«inch  meters  for  houses  containing  up  to  ('•  fam- 
ilies and  ^-inch  meters  up  to  12  families.  A.  W. 
Cuddeback,  engineer  and  superintendent  of  the 
Passaic  \\'ater  Company,  believed  that  a  meter 
should  be  large  enough  to  give  good  service,  and 
gave  it  as  his  experience  that  a  half-inch  metei 
would  not  do  this  for  even  one  family.  J.  N. 
Chester  and  others  also  spoke  on  this  subject,  Mr. 
Chester  advocating  abundant  size  in  meters  so  that 
dwellers    on    the    upper    floors    of    residences    and 

'Concluded   from    the   July   3   issue,    page   8. 


apartments  could  obtain  water  while  it  was  being 
drawn  for  washing  or  bathing  on  the  hnver  floors. 
C^ne  member  reported  that  a  (i-inch  compound  meter 
was  found  to  register  only  about  half  the  consuni])- 
tion  because  the  prevailing  rate  of  consumption  was 
just  at  the  critical  point  Detween  the  two  meters, 
and  the  income  from  the  service  was  increased  by 
80  per  cent  by  changing  to  a  smaller  meter.  One 
superintendent  reported  that  he  found  in  too  many 
cases  that  the  stop  and  waste  valve  in  the  cellar 
was  too  small  and  reduced  the  pressure,  while 
others  referred  to  the  fact  that  a  ^/j^-inch  or  ;'4-inch 
corporation  cock  has  not  really  a  passage  of  that 
sijc,  and  that  this  and  too  small  service  pijjes  re- 
duced the  pressure  more  than  did  the  meter.  W.  H. 
I'.uck  re|)orted  that  in  Riverton,  N^  J.,  no  service 
less  than  one  inch  was  allowed,  except  that  ^^"i'l^'^i 
was  permitted  if  lead  pipe  were  used. 

A  paper  on  the  "Standar-lization  t)f  Water  Works 
Supplies"  was  read  by  Adolph  Mueller,  in  which  he 
reported  that  the  manufadurers  of  water  works 
biass  goods  were  arranging  to  standardize  such 
goods  and  reduced  the  numbers  of  patterns  by 
about  7.')  per  cent.  This  should  not  only  reduce  the 
amount  of  stock  and  number  of  tools  which  it  was 
necessary  for  the  manufacturers  to  carry,  l,>ut  be- 
cause of  this  should  make  il  possible  to  reduce  the 
cost  somewhat  for  the  purchasers.  Among  other 
things  he  expressed  the  hope  thai  a  j^l^-inch  or 
•}<i-inch  cock  under  the  new  standard  would  be  an 
'"honest-to-Ciod"  appliance  giving  a  waterway  of 
the  size  named,  and  that  this  should  be  given  the 
proper  shape  to  minimize  friction  losses.  Follow- 
ing Mr.  Mueller's  paper,  it  was  voted  to  appoint  a 
committee  to  confer  with  the  committee  of  the 
brass  goods  manufacturers  and  with  a  similar  com- 
mittee of  the  New  England  Watei  Wor1<s  Asso- 
ciation. 

The  afternoon  session  opened  with  a  paper  by 
C .  R.  Knowles  entitled  "The  Prevention  of  Water 
Waste  on  Railroads."  This  paper  was  illustrated 
by  lantern  slides  showing  horrible  examples  along 
the  lines  of  the  Illinois  Central  Railroad.  By  edu- 
cating the  employees  to  less  wasteful  practices,  the 
company  had  been  enabled  to  decrease  the  consump- 
tion by  18  per  cent- 
John  Murphy,  of  Ottawa,  then  gave  a  very  in- 
teresting talk  on  ice  formation,  illustrated  by  lan- 
tern slides,  including  moving  pictures  showing  the 
formation  of  ice  in  a  glass  beaker.  The  amount 
of  heat,  said  Mr.  Murphy,  required  to  prevent  the 
formation  of  ice  was  very  slight  compared  with 
that  required  to  melt  ice  after  it  has  formed.  If 
the  temperature  of  the  metal  in  a  water  wheel  or 
in  screens  can  be  kept  a  minute  fraction  of  a  degree 
above  32  degrees,  the  water  will  not  freeze  to  such 
objects,  even  though  the  temperature  of  the  water 
be  slightly  below  freezing.  He  cited  an  instance 
where  a  factory  discharging  a  comparatively  small 
amount  of  warm  water  into  a  Canadian  stream,  it 
being  estimated  that  the  amount  of  warm  watc- 
was  not  more  than  1-500  of  the  volume  of  the  stream 
receiving  it,  prevented  the  formation  of  ice,  al- 
though in  former  years  an  ice  company  had  every 
winter  cut  heavy  ice  on  this  stream  a  mile  or  two 
lower    down.      Because    of   this    the    ice    company 
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I)r(»u^'^lit  suit  against  tliostr  who  were  discliarj^iiif; 
ihc  warm  water  into  llic  stn-ain  and  proved  its  case. 
Tlir  iiioxiu;^'  liiiiurcs  showed  a  hcaUir  full  of  water 
a  \cry  litllc  htlow  freeziii','  teiii|H'ratiire,  hut  con- 
taining no  iie.  Stirrinji;  this  with  a  rod,  frazil  or 
needle-ice  was  seen  to  form  and  lloat  to  the  top, 
the  same  occurrinj^  when  ajjitation  was  eClecled 
by  moving  up  and  down  rapidly  in  iron  nnl  sus- 
pended from  a  string.  An  iron  bar  at  a  temperature; 
slightly  below  freezing  was  inserted  in  liu'  uatc.' 
and  iei'  was  seen  forming  around  it.  It  was  believed 
to  be  demonstrated  by  tlii'^  experiment  that  tlit 
formation  of  ice  re(|uire(l  more  or  less  agitation  or 
else  a  nucleus  created  I)y  a  body  wlu.se  temperature 
was  below  freezing.  Illustrations  were  shown  of 
iron  casings  of  water  wheels  and  other  iron  objects 
wdiich  contained  hollow  [)assages  through  which 
warm  water  w%ns  kept  moving  din'ing  freezing 
weather,  which  entirely  prexented  the  formation  of 
ice  around  such  objects,  although  in  previous 
winters  their   operation   had   been   interfered   with 

I        and  some  times  entirely  prevented  by  such  forma- 

'        tion. 

l'\)llowing  this  Dr.  Clellert  AUeman  read  a  paper 
entitled,  "Some  Aspects  of  Rlectrol^sis."  He  stated 
that  there  was  no  cure-all  for  electrolysis,  but  that 
almost  any  condition  could  be  remedied  by  the  ap- 
•  plication  of  one  of  several  accepted  methods,  al- 
though under  other  c(Mulitions  such  method  might 
be  far  from  satisfactory. 

I  "The    Revenue    Chargeable    to    Public    Uses    of 

!  Water  in  the  City  of  Rochester,"  by  Stephen  B. 
Storey,  was  the  first  paper  of  the  evening  session, 
Mr.  Storey  going  quite  fully  into  the  prac^ce  of  the 
water  company  in  Rochester  and  calling  attention  to 
some  items  of  public  use  for  which  the  water  de- 
partment was  not  credited  by  the  city.  His  method 
of  determining  the  amount  which  the  city  should 
be  credited  for  fire  protection,  namely  deducting 
from  the  total  cost  of  the  plant  the  cost  required 
for  providing  all  services  other  than  fire  protection, 
brought  forth  the  remark  from  one  member  that 
he  thought  a  more  just  method  was  to  apportion  the 
entire  cost  in  proportion  to  the  cost  of  a  plant  ae- 
signed  for  cither  purpose  alone,  wdiile  another  mem- 
ber stated  that  he  would  simply  reverse  the  method 
described  and  would  base  the  fire  protection  cost 
on  the  cost  of  a  plant  designed  for  fire  protection 
only. 

This  paper  was  followed  by  one  entitled  "Damage 
to  Deep  Wells  by  Sea  Water,"  by  Dr.  William  P. 
Mason.  The  paper  dealt  with  an  investigation 
made  by  Dr.  Mason  to  determine  wdiether  damage 
v/ould  be  done  to  the  w^ells  of  the  Queens  County 
Water  Company  should  a  canal  be  excavated  from 
Jamaica  Bay  to  the  Great  South  Bay  passing  within 
a  thousand  feet  of  the  nearest  well  by  one  route 
and  fifty  feet  by  a  second  route.  As  to  the  second 
route,  there  was  no  question  at  all  but  that  salt 
water  would  reach  the  well.  As  to  the  thousand 
feet,  Dr.  Mason  did  not  feel  certain,  but  after  in- 
vestigating the  data  available  and  considering  the 
nature  of  the  ground,  which  is  pure  sand,  and  that 
his  investigations  led  him  to  believe  that  a  well 
which  had  once  been  ruined  by  the  accession  of 
salt  water  never  recovered,  he  reported  tliat  there 
was  danger  that  the  construction  of  the  canal  would 


luin  the  wells  anrl  thus  entitle  the  water  company 
to  considerable  damages.  'I'wo  or  three  <;ther  mem- 
bers questioned  Dr.  Mason's  opinion  that  a  well 
once  salt  never  recovered,  by  citing  instances  where 
such  recovery  liad  taken  j)lace. 

The  Associatetl  (Jeneral  Contractors  of  America, 
through  one  of  their  members,  made  to  the  society 
a  plea  for  the  adojjiion  of  niodifications  in  contracts 
as  now  in  conunon  use,  presenting  the  standard 
paragrajjhs  which  they  desired,  which  were  pub- 
lished in  PiJiiMc  \VoF<Ks  of  June  o. 

Leonard  Metcalf  presented  a  paper  entitled,  "The 
W^'ir  P.urden  of  Water  Works  in  the  United  States 
Continues,"  in  which  he  presented  figures  supple- 
mentary to  those  given  to  the  society  last  year, 
showing  that  prices  of  materials  and  services  used 
by  water  comjianies  were  on  the  whole  greater  even 
than  a  year  ago,  that  there  was  no  immediate  pros- 
pect of  any  considerable  reduction  in  them,  and 
that  consequently  cities  and  companies  which  had 
not  already  done  so  might  still  find  it  necessary  to 
increase  rates ;  certainly,  some  increase  in  revenue 
must  be  necessary  to  meet  the  continued  high  cost 
of  the  services  rendered. 


Segregating   City  Traffic 


Providing  for  a  two  months'  test  in 
Cleveland  of  the  practicability  and  results 
of  prohibiting  heavy  vehicular  traffic  on 
certain  streets,  favoring  rapidly  moving 
vehicles  thereon. 


We  have  received  from  Robert  H.  Whittcn,  spe- 
cial city  plan  advisoi  of  Cleveland,  information 
concerning  recent  action  taken  by  that  city,  Mr. 
Whitten  having  been  led  to  send  it  by  an  editorial 
published  in  Public  Works  of  May  22. 

The  information  sent -consists  first  of  a  report  by 
Mr.  Whitten  and  Frank  R.  Walker,  as  city  plan 
advisors,  in  response  to  a  request  by  the  city  coun- 
cil for  advice  relative  to  "the  feasibility  of  prohibit- 
ing traffic  on  certain  newly  paved  main  thorough- 
fares in  the  city  of  Cleveland,  with  special  reference 
to  eliminating  heavy  vehicular  tratVic  from  operat- 
ing in  Franklin  Avenue."  The  remainder  of  the 
material  forwarded  consists  of  the  ordinance 
adopted,  providing  for  a  two  months'  test  of  the 
recommendation  contained  in  the  report,  the  ordi- 
nance providing  that  under  rules  to  be  promulgated 
by  the  director  of  public  safety,  for  limited  periods 
not  exceeding  GO  days  heavy  vehicular  truck  traffic 
shall  be  barred  from  five  specified  streets ;  provided 
that  vehicles  making  deliveries  of  goods  and  mer- 
chandise may  be  permitted  on  these  thoroughfares, 
but  such  vehicles  must  enter  and  leave  the  thorough- 
fares by  the  nearest  intersecting  streets.  Also,  it 
was  provided  that,  on  the  conclusion  of  this  test, 
the  Director  of  Public  Safety  report  to  the  council 
showing  the  results  of  it. 

The  report  of  the  city  plan  advisors  is  so  general 
in  its  applicability,  that  we  quote  it  entire  in  the 
following  paragraphs : 

"Where  there  are  two  parallel  thoroughfares 
serving  the  same  general  section  of  the  city,  it  is 
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in  some  cases  highly  desirable  from  a  traffic  stand- 
point to  use  one  of  these  thoroughfares  primarily 
for  fast  moving  vehicles  and  the  other  thorough- 
fare primarily  for  trucks  and  other  commercial  ve- 
hicles. Such  a  segregatioii  of  traffic  will  increase 
the  traffic  capacity  of  both  thoroughfares. 

"In  New  York  City  portions  of  a  number  of 
principal  north  and  south  thoroughfares  such  as 
lifth  avenue,  Park  avenue.  Fourth  avenue,  Seventh 
avenue  and  Broadway  are  now  reserved  primarily 
for  the  use  of  automobiles.  Commercial  \ehicle3 
may  not  enter  these  thoroughfares  except  to  re- 
ceive or  deliver  goods.  This  regulation  has  been 
in  force  over  a  vear  and  is  said  to  have  worked 
well. 

"In  Cleveland  the  thoroughfares  that  could  most 
appropriately  be  reserved  for  automobile  traffic 
are:  Carnegie  avenue  from  East  71st  street  to  East 
100th  street;  \\'ilbur  avenue  from  East  100th  street 
to  East  107th  street.  Fairchild  avenue  from  East 
107th  street  to  Stearns  road ;  Franklin  avenue  from 
Franklin  circle  to  West  85th  street;  and  Lake  ave- 
nue from  Clifton  boulevard  to  West  117th  street. 

'"Trucks  that  use  Franklin  avenue  can  be  routed 
v.ithout  great  inconvenience  through  Detroit  ave- 
nue. Lorain  avenue  or  Madison  avenue.  Trucks 
that  use  Lake  avenue  can  be  routed  through  Clifton 
boulevard  or  Detroit  avenue.  Trucks  that  use  Car- 
negie avenue.  Wilbur  avenue  and  Fairchild  avenue 
can  be  routed  through  Cedar  avenue. 

"The  roadway  on  Cedar  avenue  east  of  East  S9th 
street  has  recently  been  repaved  anrl  widened.  The 
pavement  in  the  car  tracks  from  East  55th  street  to 
East  89th  street  is  in  good  condition  and  the  pave- 
ment between  the  car  tracks  and  the  curb  in  fair 
condition  for  trucking  though  the  roadway  is  nar- 
row. This  portion  of  the  roadway  should  be  re- 
paved  and  widened.  On  East  55th  street  the  pave- 
ment is  in  good  condition  from  Euclid  avenue  to 
Carnegie  avenue  but  should  be  repaved  in  the  block 
from  Carnegie  avenue  to  Cedar  avenue  so  that 
through  trucking  would  be  induced  to  turn  down 
East  55th  street  to  Cedar  avenue. 

"The  restriction  should  probably  apply  to  all  mo- 
tor vehicles  constructed  or  specifically  equipped  for 
the  transportation  of  goods,  wares  or  merchandise 
and  should  apply  to  all  horse  drawn  vehicles.  Ex- 
ception should  of  course  bo  made  in  favor  of  fire 
apparatus,  ambulances,  U.  S.  mail,  city  department 
vehicles  and  emergency  repair  cars  of  public  utility 
corporations.  There  should  also  be  an  exception 
in  favor  of  vehicles  receiving  goods  or  making  de- 
liveries or  transacting  any  other  business  along  the 
restricted  thoroughfare.  In  order  to  prevent  the 
abuse  of  this  privilege,  such  vehicles  should  be  re- 
quired to  enter  and  leave  by  the  nearest  intersecting 
thoroughfare.  If.  however,  they  are  receiving  or 
delivering  goods  at  a  number  of  places  not  more 
than  half  a  mile  apart,  they  should  be  permitted  to 
pass  along  the  restricted  thoroughfare  between  such 
stops. 

"It  is  believed  that  a  start  in  traffic  segregation 
on  the  avenues  above  specified  will  be  distinctly  ad- 
vantageous in  improving  traflic  conditions.  The 
present  mixture  of  traffic,  especially  on  Carnegie 
avenue,  leads  to  congestion  and  results  in  numerous 


accidents.  Traffic  is  becommg  heavy  on  Franklin 
avenue  and  the  restriction  as  here  proposed  will 
prevent  tiie  development  of  traffic  condition?  simi- 
lar to  those  now  obtaining  on  Carnegie  avenue. 

"In  order  to  make  a  traffic  segreg;ition  ordinance 
effective  conspicuous  notices  should  be  placed  at  all 
important  intersections  along  the  restricted  thor- 
oughfares- In  addition  it  will  probably  be  neces- 
sary, for  a  time  at  least,  to  have  one  or  more  motor- 
cycle policemen  assigned  to  the  enforcement  of  the 
ordinance." 


Tunnels  Under  the  North  River,  New  York 

Regarding  the  practical  conditions  fully  estab- 
lished by  shield-driven  tunnel  construction  under 
the  North  and  East  rivers,  New  York,  specific  state- 
ments recently  made  by  John  F.  O'Rourke  are  very 
pertinent  to  some  of  the  points  that  have  been  dis- 
puted in  recent  discussions  of  the  proposed  Hudson 
River  Vehicular  Tunnel. 

Mr.  O'Rourke  wrote,  not  in  controversy,  but  as 
a  matter  of  personal  knowledge : 

"Wherever  the  river  bed  is  soft  along  the  line  of 
the  tunnel  for  a  distance  down  that  would  not 
leave  enough  hard  material  to  hold  the  air  and  leave 
solid  ground  around  the  tunnel,  that  the  only  thing 
necessary  to  do  would  be  to  drop  heavy  clay  some 
time  before  the  shield  would  reach  the  place,  in  a 
wide  mat. 

Our  experience  shows  that  heavy  clay  invariably 
displaces  the  light,  soft  clay  and  unites  with  the 
hard  clay  below,  so  that  the  tunnel  can  always  be 
kept  in  solid  ground.  This  clay  cuts  like  cheese,  and 
holds  its  form  for  some  time,  so  there  is  no  diffi- 
culty in  packing  the  space  around  the  tunnel  lining 
with  gravel,  thus  holding  the  ground  without  move- 
ment and  the  tunnel  lining  in  position  and  form  as 
set.  This  should  dispose  of  all  questions  in  regard 
to  extraordinary  stresses  in  the  tunnel  lining  and 
produce  a  situation  the  same  as  existed  in  the  Penn- 
sylvania tunnels  about  a  year  after  the  cast  iron 
lining  had  been  placed.  As  stated  by  myself,  Fitz- 
gerald and  others,  the  river  bed  had  closed  around 
the  cast  iron  lining  by  that  time,  and  such  braces 
or  tie-bars  as  had  been  put  in  the  tunnel  were  taken 
out  and  the  ground  outside  produced  no  effects 
whatever  on  the  lining." 


Forest  Products  Laboratory  Decennial 

We  are  requested  to  extend  a  general  invitation 
to  all  who  are  interested,  to  attend  the  decennial 
celebration  of  the  Forest  Products  Laboratory 
which  will  be  held  at  Madison,  Wis.,  on  July  22 
and  23.  On  the  afternoon  of  July  23  there  will 
be  held  a  conference  of  representatives  of  various 
wood  using  industries  and  the  question  of  national 
forest  policy  will  be  discussed.  Further  informa- 
tion can  be  obtained  by  addressing  Don  E.  Mowry, 
Cantwell  Building,  Madison,  Wis. 

The  laboratory  is  operated  as  a  branch  of  the 
Forest  Service  of  the  U.  S.  Department  of  Argicul- 
ture.  in  co-operation  with  the  University  of  Wis- 
consin. It  is  an  institution  of  industrial  research 
devoted  to  the  study  of  the  properties  and  economic 
uses  of  wood. 
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Providing  For  Increasing  Water  Supply 

111  planninsj^  for  orravity  water  supplies,  it  is  of 
course  necessary  tliat  allowance  be  made  for  a 
future  consumption  consideraI)ly  greater  than  the 
present.  In  fact,  an  eye  should  be  had  to  an  almost 
indefinite  future,  since  through  all  time,  it  would 
seem,  the  city  must  obtain  a  supply  of  water  pro- 
portional to  its  population.  This  applies  to  the 
amount  of  water  obtainable,  but  not  necessarily  to 
the  works  for  develoj^ing  and  transporting  all  of 
it. 

Where  provision  for  the  future  involves  the 
securing  of  several  sources  of  supply,  no  one  of 
which  would  be  sufficient,  probably  the  more  com- 
mon practice  is  to  develop  some  one  or  two  sources 
to  the  limit.  The  other  plan  would  be  to  make 
a  partial  development  of  all  of  them.  This  was 
the  one  adopted  by  East  Hartford,  Connecticut,  as 
explained  elsewhere  in  this  issue,  the  conditions  as 
to  stream  flow  being  such  that  practically  no  stor- 
age is  required  at  present  to  insure  a  continuous 
ample  supply. 

Where  storage  in  any  volume  is  called  for,  how- 
ever it  will  generally  be  most  economical  to  develop 
to  the  full  some  one  supply,  rather  than  build  a 
low  dam  now  and  later  add  to  its  height  or  build 
another  higher  one  lower  down.  The  deciding 
element  of  the  problem  will  ordinarily  be  the  ex- 
pense, and  this  should  be  studied  carefully,  a  com- 
parison being  made  of  the  several  alternatives 
possible. 


Variations  In  Public  Works  Contract 

A  few  years  ago  few  contracts  were  let  which 
could  not  be  classed  definitely  as  either  "lump 
sum"  or  "itemized  bid,"  and  the  form  of  contract, 
both  general  and  in  detail,  was  almost  stereotyped. 
Now-a-days  the  arrangements  made  by  public 
officials  for  having  work  done  vary  from  the  old 
forms,  through  numerous  differentiations  to  per- 
formance directly  by  the  officials  themselves.  Al- 
most every  issue  of  Public  Works  describes  some 
plan  slightly  different  from  the  others. 

We  have  cost  plus  fixed  sum.  plus  fixed  percent- 
age, plus  variable  percentage ;  lump  sum  or  itemized 
bids  with  additions  or  deductions  to  allow,  wholly 
or  partly,   for  variations  in  cost  to  contractor  of 


lajjor,  materials,  freight,  etc. ;  payment  of  rental 
for  contractor's  plant  and  salary  to  contractor; 
fiiriiisliing  material  and  possibly  part  of  plant  to 
contractor;  and  each  week  brings  to  knowledge 
some  new  idea  on  the  subject,  cither  adopted  or 
proposcfl. 

I  III-  ((iiitractors  probably  have  bad  little  to  do 
with  originating  these,  but  the  Assfjciated  (General 
Contractors  are  urging  the  acceptance  by  officials, 
and  "parlies  of  the  first  part"  generally,  of  certain 
principles  to  be  eniboflied  in  contracts  of  what- 
ever form,  which  will  tend  to  relieve  them  of  the 
uncertainties  and^  risks  which  they  are  now  com- 
pelled to  assume.  A  contract  is  an  agreement  be- 
tween two  parties  which  is  presumably  mutually 
satisfactory  and  equally  advantageous  to  both  ;  and 
the  desires  of  the  contractors  should  certainly  have 
ef|ual  weight  with  those  of  the  other  parties  tf>  the 
contract  in  the  preparation  of  the  contract  terms. 

()i  the  numerous  forms  of  agreement  being  tried 
out  many  are  demonstrating  their  improvement 
over  the  older  ones;  state  laws,  unstability  of 
market  prices,  labor  and  other  local  conditions 
often  determining  the  efficiency  or  otherwise  of 
certain  features  of  the  agreement. 

The  result,  it  .seems  to  us,  can  not  help  but  be 
an  evolution  of  a  few  new  forms  of  agreement 
for  the  performing  of  work  by  contractors,  which 
will  result  in  a  closer  and  more  amicable  relation 
between  them  and  the  engineer  in  charge;  a  pride 
of  the  former  as  well  as  the  latter  in  the  excellence 
of  the  work  completed ;  and  in  general,  greater  sat- 
isfaction  to  all   fair-minded  parties  concerned. 

Effective  Strike  Remedy 

The  strike  of  truckmen,  longshoremen  and  others 
tf.at  was  intended  to  throttle  New  York  City,  extort 
still  higher  wages  and  compel  the  acceptance  of 
closed  shop  in  all  freight  handling  there,  has  been 
frustrated  by  a  very  simple  and  obvious  expedient 
that  should  promptly  be  put  into  force  in  many 
other  situations. 

The  victims  ( or  rather  the  most  direct  victims, 
for  the  entire  city  and  many  national  interests  suf- 
fered present  loss  and  great  future  danger)  simply 
organized  and  financed  a  system  of  doing  the  work 
that  the  strikers  refused  to  do,  and  in  le;^£  than  two 
weeks,  assisted  by  individual  operators,  moved  more 
tp.an  G.OOO  ton.s  of  freight  which  congested  the  coast- 
wise piers,  and  now  have  them  cleared  for  normal 
transportation. 

In  this  case  the  financial  backing  ,ind  public  opin- 
ion were  so  strong  that  intimidation  could  not  pre- 
\<\il  against  them,  and  the  strikers  did  not  dare  to 
employ  the  sabotage  and  violence  so  general  in  large 
strikes.  The  result  confirms  the  belief  that  very 
few  .strikes  directed  against  governments,  munici- 
palities, utilities,  or  great  industrial  enterprises  would 
succeed  if  life  and  property  rights  were  adequately 
protected  and  strikes  conducted  in  a  legal  manner. 

The  open  shop  is  the  cornerstone  of  industrial 
and  commercial  safety  and  is  indispensable  to  the 
rights  guaranteed  by  the  Constitution  of  the  United 
States.  There  is  a  mnlignant  determination  to  de- 
stroy it  which  would  quickly  disappear  if  every 
business  man  would  join  in  a  universal  crusade  to 
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establish  open  shop  \vhere\er  it  is  now  lacking,  by 
niethods  similar  to -those  used  so  successfully  m 
New  York. 


Farewell  to  Yesterday 

It  is  reported  that  the  French  Parliament  has 
authorized  the  demolition  of  the  historic  wall  en- 
closing the  city  and  the  use  of  the  military  zone 
outside  it  for  city  improvements.  It  is  proposed  to 
completely  surround  the  city  by  a  park  having  an 
average  width  of  about  750  feet  which,  with  the 
grace  and  beauty  that  Paris  always  gives  to  her 
public  monuments,  will  undoubtedly  be  a  great  im- 
provement for  the  city,  but  it  is  regrettable  that  it 
will  be  made  at  the  expense  of  the  historic  \vall 
that  made  such  an  interesting  landmark  associated 
with  so  much  that  is  vital  and  romantic  in  legend 
and  history.  Although  the  wall  has  long  since 
ceased  to  possess  important  military  value,  it  could 
not  be  considered  quite  useless  because  it  inter- 
posed a  sutticient  barrier  to  restrict  entrance  to  the 
city  to  definite  thoroughfares  and  to  provide  an  ob- 
stacle that  would  require  ordnance  or  an  appre- 
ciable length  of  time  to  remove  it  for  the  entrance 
of  troops  which  of  course  it  could  not  ultimately 
prevent. 

No  longer  ago  than  the  beginning  of  the  great 
war,  some  of  the  gates  in  the  wall  were  specially 
guarded  in  anticipation  of  the  approach  of  advance 
troops  of  cavalry  and  for  months  afterwards  there 
could  still  be  seen  adjacent  to  them,  huge  piles  of 
structural  steel  hurdles  ready  to  scatter  over  a  long 
stretch  of  the  boulevards  with  the  intention  of  im- 
peding the  enemy  sufficiently  to  enable  the  machine 
gims  to  operate  efficiently. 

Montreal  Labor  Convention 

There  is  one  important  point  in  favor  of  the 
Montreal  Convention  of  the  American  Federation 
of  Labor ;  it  has  come  out,  naked  and  unashamed 
and  announced  its  principles,  stating  its  demands 
in  no  uncertain  terms  and  giving  due  notice  to  the 
country  that  it  will  omit  no  effort  to  overthrow 
civil,  financial,  political,  social  and  humane  rights 
that  may  be  opposed  to  its  domination.  It  has 
passed  many  resolutions  indicating  complete  disre- 
gard of  the  rights  of  all  except  members  of  the 
labor  unions  and  has  exhibited  a  monumental  ina- 
bility to  co-ordinate  cause  and  effect,  as  for  in- 
stance in  the  clamor  for  the  reduction  of  prices  and 
the  high  cost  of  living  at  the  same  time  that  it  in- 
sists on  impossibly  high  wages,  forgetful  of  the 
fact  that,  according  to  statisticians,  about  80  per 
cent  of  the  cost  of  all  commodities  goes  to  labor  and 
that  labor  is  therefore  already  accountable  for  four- 
fifths  of  the  increased  prices. 

The  convention  voted  support  to  the  striking 
longeshoremen  that  by  their  unjustifiable  demands 
are  paralyzing  both  domestic  and  foreign  trade  and 
threatening  the  life  and  prosperity  of  great  cities 
and  of  the  whole  nation. 

They  demand  government  ownership  of  railroads, 
in  spite  of  the  fact  that  the  government  control 
has  already  thrown  that  formerly  wonderful  effi- 
cient system  into  chaos  little  short  of  destruction. 


and  still  constitutes  a  great  peril  to  the  whole  coun- 
try. 

They  have  directly  attacked  efficiency  and  pro- 
duction by  the  instructions  to  the  executive  coun- 
cils to  render  all  possible  assistance  to  "abolish  pres- 
ent unreasonable  speed  tests,  time  measuring  devices 
and  the  unreasonable  standards  of  personal  effi- 
ciency in  the  postal  service." 

Their  condenmation  of  military  training  in 
schools  as  "the  first  step,"  which  results  in  the 
killing  of  the  initiative  and  the  characterization  of 
compulsory  militarv  training  as  "unnecessary,  un- 
desirable and  un-American"  is  a  most  unpatriotic 
and  cowardly  principle  that  if  admitted  by  any  large 
proportion  of  the  inhabitants  would  make  the  coun- 
try defenseless  against  both  internal  and  external 
warfare  and  dangers. 

They  seek  to  throttle  production  and  secure  a 
monopoly  dictating  to  the  entire  country  by  pro- 
hibiting immigration  as  illustrated  by  the  demand 
for  congress  to  cancel  the  agreement  with  Japan 
and  absolutely  exclude  Japanese  and  other  Asiatic 
immigration  to  this  country. 

They  oppose  conservative  reliable  government 
and  the  protection  of  citizens  by  their  instructions 
lo  the  executive  committee  to  obtain  the  reinstate- 
men  of  the  striking  Boston  policemen  and  to  give 
the  latter  their  moral  support. 

l^vidently  in  recognition  of  the  demands  that 
labor  has  made  on  the  great  political  parties,  the 
Republican  platform  adopted  at  Chicago  included 
planks  recognizing  the  justice  of  collective  bargain- 
ing, repudiating  the  principle  of  compulsory  arbi- 
tration, demanding  the  exclusion  from  interstate 
commerce  of  the  products  of  convict  labor,  and  op- 
posing no  strikes  except  those  actually  directed 
against  the  government. 

Notwithstanding  these  remarkable  concessions  for 
class  privileges  at  the  expense  of  the  nation,  the  con- 
vention unanimously  condemns  the  Republican  plat- 
form as  a  document  "defiant  in  its  defense  of  the 
enemies  of  labor"  and  that  "proposes  an  industrial 
enslavement  and  an  j-brogation  of  rights  as  precious 
as  life  itself." 

It  specifically  attacks  the  Republican  party  be- 
cause, among  other  things,  it  "denies  labor  the  right 
to  strike  against  the  government;  because  it  repu- 
diates labor  demands  for  repeal  of  compulsory  ar- 
bitration sections  of  the  Esch  Cummins  Transpor- 
tation Act ;  because  it  "Aims  to  undermine  sover- 
eignty of  Mexican  people  and  fulfill  the  hopes  and 
aims  of  those  whose  sole  object  is  the  exploitation 
of  the  people  and  boundless  resources  of  Mexico;" 
and  because  it  "fails  to  urge  congressional  legisla- 
tion to  prevent  Federal  courts  using  their  authority 
in  declaring  unconstitutional  acts  passed  by  con- 
gress." In  other  words,  it  defies  the  laws  of  the 
country  and  demands  that  they  be  repealed  and  that 
new  laws  be  made  favoring  the  greed  and  domina- 
tion of  labor  as  opposed  to  the  overwhelming  ma- 
jority of  the  general  public. 

If  such  impudent  declarations  as  these  do  not 
demonstrate  the  immediate  necessity  for  enacting 
and  enforcing  stringent  legislation  against  govern- 
ment and  utility  strikes  and  to  make  responsible 
this  great  organization  of  irresponsibles,  what  will? 
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This  instalment  discusses  the  prol)abilty 

of  freezing;  in  the  aqueduct,  and  adapting 

of    size,    grade    and    location    so    as    to 

minimize  the  cost. 


Temperature  of  Water  I'loii'lug  'riiroiKjh  Aque- 
duet — As  lo  temperatures  of  llic  water  at  Indian 
bay,  as  eonipared  with  the  temperature  in  the  city 
reservoir,  after  passage  throgh  the  KIO  miles  of 
aqueduct,  it  may  be  remarked  tliat  there  is  practic- 
ally no  difference,  at  any  season  of  the  year.  The 
temperature  at  the  intake,  as  well  as  at  the  city  res- 
ervoir, gradually  decreases,  from  the  time  the  ice 
begins  to  form  on  the  lake  in  November  until  a 
minimum  of  2°C  (3r).5F)  is  reached  in  December 
at  the  reservoir,  persisting  until  March  ;  from  the 
time  of  the  break-up  in  the  Spring,  generally  in 
April,  there  is  a  gradual  rise  in  temperature  until  a 
maximum  of  '22J)()  (72.5F)  was  reached  in  July 
and  August,  being  followed  then  by  a  gradual  drop- 
ping until  the  freeze-up. 

In  the  distribution  system  of  the  city  the  tempera- 
ture of  the  water  rises  somewhat  in  winter  and  falls 
in  summer.  In  the  heart  of  the  city,  where  the 
pipes  are  large  and  the  quantities  of  water  used 
are  large,  the  temperatures  do  not  vary  more  than 
a  degree  or  two  from  those  in  the  city  reservoir; 
approaching  the  limits  of  the  city  there  is  a  gradual 
rise  in  winter  to  a  temperature  of  about  2.5C  (38.5 
F.),  and  in  summer  a  gradual  drop  to  a  minimum 
of  about  6°C  (43° F). 

The  outstanding  feature,  respecting  tempera- 
tures, is  that  throughout  those  cold  winters,  when 
the  cold  penetrates  the  ground  sufficiently  deep  to 
cause  thick  hoar  frost  to  collect  on  the  arch  of  the 
aqueduct  above  the  flowing  water,  enough  heat  is 
radiated  into  the  water  from  the  ground  to  a  little 
more  than  balance  that  lost  at  the  surface  during 
winter,  and  the  reverse  during  summer  to  enable 
this  water  to  keep  at  a  practically  constant  tempera- 
ture while  flowing  about  100  miles. 

This  result  bears  out  the  predictions  made  in  the 
report  of  1913  that  4  feet  of  cover  would  be  a 
sufficient  protection  to  the  aqueduct,  as  far  as  frost- 
proofing  was  concerned,  although  it  was  known  that 
in  some  localities  frost  penetrated  as  deep  as  9  feet 
in  cold  winters ;  in  fact,  in  Winnipeg,  small  service 
mains  freeze  sometimes  in  June  and  July,  at  that 
depth. 

Prior  to  the  completion  of  the  aqueduct,  at  the 
suggestion  of  Gen.  Ruttan.  formerly  city  engineer 
of  Winnipeg  for  many  years,  an  experiment  was 
made  in  a  completed  portion  of  the  aqueduct  to 
reproduce,  as  well  as  might  be.  the  conditions  to 
be  expected  of  the  aqueduct  when  in  operation. 

A  section  of  aqueduct  was  chosen,  running  west- 
ward from  the  Birch  river  crossing,  at  which  point 
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water  ei,\\\(\  l.c  (ji\ cried  jm,,  i],,.  a(|U(dnrt,  and  turn- 
ed out  again  after  passing  thrmigh  3  miles  of  the 
af|uedii(  I,  ml.)  a  ditch  at  the  west  end  of  the  section 
under  lest.  As  the  aqueduct  sloi>e  was  t(X)  sleep  to 
control  the  flow  by  a  dam  at  the  lower  end,  three 
sand-bag  dams  were  built  in  it.  one  at  the  lower  enrl, 
and  two  others  a!  inlcrvaK  alK)Ut  1.000  feet  up 
stream. 

This  a(|ue(lu(t  had  the  standarrl  I  feet  of  eovcr  of 
sandy,  loamy  malcrial.  Water  was  regulated  to 
Ciller  frr.in  ilie  river  at  the  rate  of  130,000  gallons 
per  day.  and  at  that  rate  required  alxjut  a  week  to 
travel  the  three  miles  before  escaping,  being  held 
back  by  the  dams,  to  subject  the  water  to  aqueduct 
tem])eraturc  for  about  the  same  time  that  wouhl  be 
required  for  water  tf)  flow  fnjin  Lake  f>f  the  Woods 
to  VVinnipeg  at  the  mimnuim  rate  of  operation,  25 
million  gallons  per  day. 

The  first  set  of  temperatures  was  taken  on 
February  2nd,  1917,  and  lluy  were  as  follows  :- 

Depth  of 

Air  in        Water  in       Water  in 

Aqueduct     Aqueduct     Aqueduct 

Entrance  to  Aqueduct...         29°  33°  31^" 

1st   Dam    36°  36°  40     " 

2nd    Dam     37»  37»  4Q     « 

Last    Dam    37°  37.°  55     « 

Temperature  of  outside  air,  —14°.  Temperature  of  water 
m  river,  32°. 


No  ice  or  frost  appeared  on  roofs  or  walls  of 
aqueduct  or  on  the  water  flowing. 

From  the  last  dam  to  the  2nd,  the  depth  of  water 
decreased  gradually  from  r)6-inches  to  3 Li-inches 
in  about  3,500  feet,  and  remained  at  3>^-iches  for 
about  1,000  feet.  Between  the  second  and  first 
dam  the  depth  decreased  from  40-inches  at  tiie  dam 
to  31^-inches  in  2,500  feet,  and  remained  3j/<-inches 
to  the  first  dam,  about  1,500  feet. 

Observation  repeated  in  March  gave  practical- 
ly the  same  results,  although  the  outside  air  had 
raised  to  32°F,  and  the  long-continued  cold  had 
penetrated  the  backfill  over  the  aqueduct,  causing 
a  strip  of  hoar  frost  2  feet  to  6  feet  wide  to  form 
to  a  depth  of  V^-inch  on  the  insid-  of  the  top  of 
the  aqueduct. 

CONTRUCTION  RAILWAY 

Owing  to  the  inaccessibility  of  the  country 
through  which  the  aqueduct  would  have  to  be  built, 
the  long  stretches  of  swamps,  muskegs  and  track- 
less forests  to  be  crossed,  one  of  the  essential  fea- 
tres  of  the  whole  proposition  was  the  construction 
of  a  standard  gauge  railway,  with  numerous  sid- 
mgs,  paralleling  the  aqueduct  throughout  practi- 
cally its  whole  length,  in  order  to  open  up  the 
country  and  make  it  possible  to  deliver  men,  equip- 
ment and  materials  along  the  line  of  the  work 
promptly  and  economically. 

The  railway  was  well  built,  heavily  ballasted, 
and  laid  with  60-lb.  steel  rails.  At  the  Winnipeg 
end  it  had  connections  through  the  transfer  yard 
with  all  the  railroads  entering  Winnipeg,  so  that 
freight  could  be  handled  and  transferred  at  mini- 
mum cost  and  in  quickest  time. 

Quite  a  bit  of  the  road  bed  had  to  be  carried 
on  cross  poles,  logs  and  brush,  covered  with  earth 
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and  ballasted  very  heavily ;  and  in  some  places  a 
great  deal  of  work  was  required,  during  operation, 
in  the  way  of  train-fills,  to  keep  the  road  up  to 
surface  to  prevent  derailments.  Work  was  begun 
on  it  in  March  1914,  and  the  rails  reached  Indian 
bay  December  10th  of  the  same  year.  The  total 
cost,  including  equipment,  was  a  little  under  $1,- 
500,000  or  about  $13,100  per  mile  of  track. 

LINES  AND  GRADES  FOR  AQUEDUCT 

Economical  Depth  of  Cuts — The  establishment  of 
the  proper  alignment  for  the  aqueduct  involved  a 
study  of  costs  balanced  against  grade  lines.  The 
preliminary  profile  prepared  for  the  report  of  1913 
furnished  the  base  for  comparisons.  The  cost  of 
an  aqueduct  section  on  any  given  grade  varied  with 
the  position  of  the  invert  with  respect  to  the  ground 
level.  Very  shallow  cuts,  requiring  large  embank- 
ment quantities  for  covering  the  aqueduct  and  very 
deep  cuttings,  both  cost  a  great  deal  more  per  foot 
than  a  moderate  average  cut.  Comparative  estim- 
ates of  cost,  including  the  stripping,  excavating, 
timber  platform,  concrete,  and  backfilling,  showed 
tlnit  for  local  conditions  and  methods  of  payment, 
an  average  cut  of  from  4  feet  for  the  smallest  to 
5.5  feet  for  the  largest  section  gave  the  minimum 
costs  per  foot  of  completed  work,  and  that  with 
a  range  of  half  a  foot  either  side  of  the  most  econ- 
omical depth  there  was  practically  no  difference  in 
cost. 

After  the  preliminary  line  had  been  run  through 
from  Winnipeg  to  Shoal  lake  it  was  found  that 
there  were  three  critical  points  through  which  this 
line  had  to  pass — one  was  the  west  end  of  Snake 
lake,  near  the  Lake  of  the  Woods.  Another  was 
the  crossing  of  Brokenhead  river,  where  moving 
the  line  very  far  either  side  of  the  chosen  crossing 
would  greatly  affect  adversely  the  grade  line,  or 
increase  the  length  of  the  inverted  syphon  requir- 
ed to  cross  this  valley  or  plain.  The  last  was  the 
passing  from  the  Brokenhead  to  the  English  river 
drainage  basin,  where  there  was  but  one  low  sad- 
dle to  follow  without  swinging  the  line  far  away 
from  the  short  route. 

Foundation  Conditions — With  these  points  fix- 
ed, the  problem  resolved  itself  into  finding  the  most 
suitable  aligment,  for  the  least  cost,  to  connect  the 
points  into  a  continuous  line.  Had  the  country  been 
dry  or  the  sub-soil  the  same  throughout,  the  prob- 
lem would  have  been  much  simpler;  but  in  places, 
although  the  natural  ground  level  was  at  a  favor- 
able height,  the  sub-soil  was  so  wet  and  soft  as  to 
be  unsuitable  to  carry  the  aqueduct,  requiring 
either  (l)-a  pile  fondation;  (2) -the  removal  of 
the  soft  ground  to  a  solid  bottom  and  the  refilling 
of  the  trench  with  gravel  hauled  in  by  train  and 
deposited  and  spread  in  the  trench  in  water  kept 
standing  high  enough  to  entirely  submerge  the 
gravel  until  the  surface  was  raised  a  few  inches 
above  the  finished  grade  of  the  aqueduct  (many 
miles  of  foundation  had  to  be  prepared  in  this 
way)  ;  or  (3) -the  depression  of  the  aqueduct  suf- 
ficiently below  the  hydraulic  grade  to  secure  a  solid 
bottom  and  the  reinforcement  of  the  concrete  work 
go  as  to  stand  the  resulting  internal  pressure. 


As  finally  located  there  were  nine  of  these  de- 
pressed sections  with  pressure  heads  varying  from 
?  to  (55  feet. 

Effect  of  Slope  on  Cost  of  Aqueduct — The  gener- 
;il  problem  as  to  alignment,  therefore,  was  one  of 
finding  the  line  giving  a  grade  averaging  as  close 
to  the  mean  slope  between  termini  as  possible  with- 
out diverging  so  far  from  the  shortest  practicable 
line  as  to  have  the  extra  length  cost  more  than 
would  be  saved  in  concrete,  excavation  and  founda- 
tion costs,  by  using  a  longer  alignment  on  a  flat- 
ter slope.  Thus,  with  the  T-foot  x  8-foot  3^-inch 
aqueduct  the  line  could  be  lengthened  14  per  cent  to 
avoid  a  cut  G  feet  greater  than  the  most  economical 
depth  of  cut. 

Excepting  at  the  critical  points  spoken  of,  the  en- 
tire country  was  so  flat,  so  heavily  covered  with 
brush  and  timber,  or  so  wet  and  boggy,  that  the 
eye  was  no  guide  in  picking  out  the  proper  line. 
Levels  had  to  be  run  on  offsets  from  the  prelimin- 
ary lines,  sometimes  as  far  as  20  miles  at  right 
angles,  along  section  lines  that  had  been  cut  out, 
so  as  to  get  a  comprehensive  contour  map,  with 
contours  at  1  or  2-foot  intervals,  to  trace  out  thereon 
the  best  line  to  follow  to  secure  good  grades,  good 
lines  and  avoid  difficulities  in  other  places. 

In  addition  to  this,  soundings  and  wash  borings 
had  to  be  put  down  in  soft  places  and  in  swampy 
areas  to  locate  the  hard  sub-soil  and  determine 
whether  to  use  a  foundation  fill,  depressed  section 
or  pile  foundation  to  get  the  aqueduct  through,  and 
determine  the  cost. 

Hydraulic  Gradient  at  East  End  of  Aqueduct — 
In  the  establishment  of  the  grade  of  the  aqueduct 
there  were  some  novel  points.  The  first  relates  to 
the  passage  of  the  aqueduct  from  Indian  bay  to  the 
valley  of  Boggy  river,  through  a  deep  cut  9  miles 
long.  The  height  of  the  water  in  Indian  bay  fixed 
the  range  of  levels  available  to  govern  the  entrance 
of  the  water  into  the  aqueduct,  and  the  depth  of 
cutting,  influenced  greatly  by  the  grade  of  the 
aqueduct,  controlled  also  the  size  of  the  section, 
and  hence  the  cost. 

Naturally  a  very  slight  slope  was  adopted  for  the 
long  9-mile  cut,  at  the  end  of  which  the  grade 
steepened  considerably,  and  this  circumstance  was 
availed  of  in  the  following  way.  The  grade  adopt- 
ed for  the  nine  mile  cut  was  0.11  ft.  per  1000  and 
the  depth  of  flow  on  this  slope  to  discharge  85 
million  gallons  daily  through  the  10-foot  9-inch  x 
9-foot  section  of  aqueduct  would  be  7.25  feet.  The 
slope  of  the  next  section  was  0.279  per  1000  feet 
and  the  depth  of  flow,  with  the  8-foot  10^ -inch 
X  7-foot  55/^-inch  section  was  6.26  feet  for  85  mil- 
lion gallons  daily  discharge.  By  continuing  the  large 
section  past  the  junction  of  the  two  grades  and 
down  on  the  steeper  slope  for  11,100  feet,  then 
changing  to  the  smaller  section,  the  water  surface 
at  the  junction  of  the  flat  and  the  steep  slopes  would 
drop  to  give  a  depth  of  flow  of  4.98  feet  instead  of 
the  7.25  feet  required  to  discharge  the  same  quantity 
on  the  0.11  grade,  and  the  larger  aqueduct  would 
have  the  advantage  of  this  additional  slope  without 
the  necessity  of  dropping  the  aqueduct  grade.     In 
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ollu-r  words,  lliis  cxpcduiil  to  secure  dischargiiif; 
capaiity  made  possible  the  plaeinjjf  of  the  invert 
jjrade,  throiij^h  the  deep  nine-mile  cut,  an  avera^'e 
of  about  10  iiulies  higher  than  if  the  large  section 
had  ended  ;nid  the  smaller  begun  at  the  break  of 
grade,  and  si  ill  discharge  the  re(|uircd  «■'>  million 
gallons  per  day  at   low  water  in   Indian  bay. 

Also,  using  tin-  lO-fool  !)-inch  x  !»  foot  aciucfjuct 
had  the  furtiier  advantage  that  at  high  water  in  the 
lake  till-  capacitv  of  this  large  section  would  be 
about  I'vO  million  gallons  per  day,  so  that  at  the 
very  slight  additional  cost  re(|uired  for  the  larger 
section  this  portion,  tlu-  most  exi)ensive  of  rdl  th<- 
a(iueduct,  would  not  re(|uire  duplication  for  a  very 
long  linie  in  the  future.  These  conditions  are 
shown  in  the  accom])anying  diagram. 

Pn)7'isioii  for  '2ini  Aqiicdiicl  for  Increasing  Sup- 
ply ill  I'litun- — Should,  in  the  future,  the  rate  of 
consumption  j^ass  the  85  million  mark,  it  is  con- 
templated to  install  a  booster  pumping  station  to 
raise  the  lake  water  the  few  feet  required,  when  re- 
quired, and  run  the  aqueduct  section  under  a  slight 
head  of  from  nothing  to  about  4- feet  for  the  first 
Ti  miles  of  its  length. 

Provision  was  made,  in  the  works  as  built,  for 
the  junction  of  a  second  i.queduct  to  the  existing 


one  at  the  end  of  this  extended  large  section,  so 
that  ad\antage  (ould  be  taken  of  these  conditions 
when  the  demand  for  water  should  exceed  the  ca- 
pacity of  the  existing  aqueduct,  without  interfering 
with  the  supply  of  water  to  the  district. 

(iniriiil  Dt.uription  of  Aqueduct — l''rom  this 
|,oint  to  the  site  of  the  proposal  efjurdizing  reser- 
\<iir  at  Deacon,  about  lii  miles  from  Winnipeg,  the 
problem  of  grades  was  simj;ly  one  of  adjusting  the 
aligmnent  to  secure  that  line  which  cmild  be  built 
for  tlie  least  cost;  in  other  words,  equating  lengths 
and  corresponding  unit  costs  as  determined  from 
the  resulting  grades  and  foundation  difficulties  to 
give  the  least  cost  between  termini.  Usually,  in 
locating  gravity  af|ueducts,  there  is  little  choice  in 
selecting  a  route,  tojjograjjhical  difficulties  control- 
ling and  limiting  the  location  to  one  practicable 
line. 

In  the  case  of  the  Winnipeg  aqueduct,  however, 
the  country  was  so  fiat  and  its  general  slope  so  uni- 
form that,  as  far  as  slopes  were  concerned,  an 
afjueduct  could  have  been  run  through  on  an  almost 
straight  line  between  Winnipeg  and  Shoal  lake. 
Such  an  alignment  would,  however,  have  cost  from 
two  to  three  million  dollars  more  than  the  one  final- 
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ly  located,  although  several  miles  shorter,  as  it 
would  have  consisted  of  long  stretches  of  nearly 
level  grades,  joined  by  short  stretches  of  steep 
grades,  and  the  resulting  aqueduct  would  have  been 
made  up  of  a  large  percentage  of  large  sections  and 
a  small  percentage  of  small  sizes  of  aqueduct. 

From  the  intake  westward  to  within  about  IT 
miles  of  Winnipeg,  a  distance  of  80  miles,  the  slope 
of  the  ground  is  such  that  a  gravity  aqueduct, 
planned  to  run  not  quite  full,  was  used.  The  sec- 
tion is  horseshoe-shape,  except  where  depressed  be- 
low the  hydraulic  grades  at  a  river  crossing  and 
near  Winnipeg.  These  portions  are  circular  and 
reinforced  for  internal  pressures. 

The  largest  gravity  flow  section  is  that  through 
the  summit  cut  above  described,  which  is  10  feet 
9  inches  wide  and  9  feet  high  on  a  slope  of  0.58 
feet  per  mile;  the  smallest  is  between  miles  233/2 
and  'S2V2,  which  is  on  a  slope  of  1.537  feet  per 
1,000  feet  (8.11  feet  per  mile,  the  steepest  slope 
on  the  whole  line)  and  is  G  feet  .4^  inches  wide 
and  5  feet  1^4  inches  high. 

HYDRAULIC     GRADIENTS    AT    WINNIPEG     END    OF 
AQUEDUCT 

From  Mile  17  westward  toward  Winnipeg  the 
ground  falls  off  in  elevation  so  that,  to  deliver 
water  into  the  Winnipeg  reservoir,  the  aqueduct 
must  run  under  pressure,  and  here  again  enter  some 
interesting  hydraulic  problems.  All  the  aqueduct 
above  described,  that  is  from  Mile  17  eastward  for 
80  miles,  has  a  discharging  capacity  of  85,000,000 
imperial  gallons  daily,  a  quantity  far  in  excess  of 
the  needs  of  Winnipeg  for  many  years. 

General  Conditions — The  plans  as  worked  out 
for  this  western  end  are  based  on  construction  de- 
tails such  that  quantities  up  to  28,500,000  gallons 
daily  may  be  delivered  by  gravity  through  the  sys- 
tem'into  the  McPhillips  street  reservoir  in  Winni- 
peg at  elevation  769.5,  which  is  high-water  level  in 
that  reservoir.  That  is,  from  the  western  end  of 
the  gravity  flow  aqueduct  at  Mile  17  to  Deacon,  at 
Mile  13,  there  is  a  depressed  section,  having  a  di- 
ameter of  8  feet,  followed  by  49.900  lin.  feet  of 
5-foot  6-inch  lock-joint  pipe,  reaching  to  Red  river 
in  Winnipeg;  than  a  5-foot  diameter  cast  iron 
lined  inverted  siphon  under  the  river,  and  a  41  inch 
lock-joint  reinforced  concrete  pipe  11.400  feet  long 
through  the  streets  of  Winnipeg  to  the  McPhillips 
street  reservoir. 

As  a  part  of  the  system,  but  not  for  immediate 
construction,  it  is  planned  to  provide  at  jJeacon, 
where  the  8-foot  and  5-foot  6-inch  concrete  pipe 
sections  join,  a  large  reservoir  holding  250,000,000 
gallons  of  water  to  serve  as  an  equalizing  basin  and 
as  a  safeguard  against  temporary  interruption  of 
flow  from  Shoal  lake,  should  this  be  necessary  to 
permit  repairs  or  cleaning  of  the  aqueduct. 

The  natural  ground  level  at  the  site  chosen  for 
this  large  reservoir  is  at  an  average  elevation  of 
about  774.5  and  the  water  level  will  vary  in  service 
from  791.0  to  797;  in  other  words,  it  will  stand 
from  16.5  to  22.5  ft.  above  the  level  of  the  sur- 
rounding prairie. 


The  higher  level  represents  the  condition  when 
al)()ut  20.000,000  gallons  is  going  by  gravity  to  the 
MclMiillips  street  reservoir,  and  the  lower  when 
about  115  million  gallons  daily  is  leaving  the  reser- 
voir and  is  distributed  to  the  various  communities 
forming  the  water  district,  35  millions  going  to  the 
bank  of  Red  river  by  gravity  and  being  boosted 
thence  through  the  4S-inch  pijx?  line  to  the  Mc- 
Phillips street  reservoir,  and  the  balance  being  dis- 
tributed to  the  city  and  its  associated  communities 
from  other  points. 

In  order  to  properly  consider  the  hydraulic  prob- 
lems involved  in  the  west  end  of  the  aqueduct, 
from  the  Deacon  reservoir  to  Winnipeg,  it  will  be 
necessary  to  say  a  word  about  the  quantities  of 
water  required  by  the  different  communities  form- 
ing the  district,  the  rates  at  which  it  must  be  sup- 
plied, and  the  obligations  of  the  district  to  its  com- 
ponent parts  in  the  matter  of  purveying  the  water. 


ESSENTIAL  CONDITIONS  IN  GREATER  WINNIPEG  WATER 
DISTRICT    ACTS 

1.  The  corporation  is  required  to  furnish  water  "in  bulk" 
to  the  several  communities  forming  the  district.  The 
context  of  the  Act  discloses  that  the  words  "in  bulk ' 
mean  quantities  of  water  at  ground  level  rather  than  at 
city  street  main  pressures.     In  other  words,  while  the 

District  is  not  authorized  to  pump  water  into  the  street 
mains  of  any  of  the  municipalities,  it  is  commanded  to 
furnish  water  to  any  one  or  all,  in  such  quantities  as 
they  may  severally  or  collectively  need  from  time  to 
time,  by  gravity  if  possible,  and.  if  not,  then  by  pump- 
ing to  sufficient  head  to  cause  the  water  to  flow  from 
the  nearest  convenient  point  on  the  District's  main 
conduit  to  the  nearest  point  at  the  corporate  limits  of 
the  municipality  in  question.  However,  this  Act 
specifically  states  that  the  main  conduit  shall  terminate 
at  a  point  adjacent  to  the  McPhillips  street  reservoir 
in  Winnipeg. 

2.  .\ny  municipality  having  water  conveyed  to  it  from 
the  District's  main  conduit  through  a  special  connection 
and  branch  conduit,  shall  pay  the  District  annually 
half  the  interest,  sinking  fund,  maintenance  and  opera- 
tion costs  in  respect  of  plant  and  construction  required 
to  convey  water  from  the  main  conduit  of  the  cor- 
poration to  the  municipality  in  question. 

3.  Any  municipality  having  a  system  of  water  mains  may 
deliver  water  through  these,  in  bulk,  to  another  munici- 
pality. 

4.  The  corporation  is  not  required  to  build  a  main  to 
deliver  water  to  any  municipality  when  another  munici- 
pality is  willing  and  able  to  deliver  it  an  adequate 
supply,  but  may  be  required  to  later  build  such  a  main, 
if  the  aforesaid  arrangement  is  terminated. 

5.  The  coporation  may  bear,  in  whole  or  in  part,  the 
cost  of  'extending  the  existing  mains  of  any  munci- 
pality  to  the  boundary  of  another  to  avoid  the  cost 
of  direct  mains  from  its  work. 

The  total  cost  of  work  under  contract  and  under 
way  in  Philadelphia  since  early  January  on  Munici- 
pal improvements,  including  paving  and  construo 
tion  of  sewers,  bridges  and  water  supply  systems,  is 
$7,030,636.  This  amount  covers  278  contracts,  164 
of  which,  totalling  S3. 638. 250.  were  for  paving 
work.  Seventy-two  contracts  are  for  sewers  and 
contracts  awarded  bv  the  Water  Bureau  total  34. 

The  Board  of  Fstimate  and  Apportionment  of 
New  York  City  has  appropriated  $4,177,000  for 
motor  operated  snow  removal  equipment,  for  the 
department  of  street  cleaning. 
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Immi'!;rali<m    iNotes 

Diiiiii-;  the  sriimd  wcrk  in  }unr  lluTi-  arrivc<l  in 
New  N-'^ik  '".I''"'  iniiniKruits.  'Ilicir  (lis(ril)Uli«)n 
to  tlu-U"  linal  (k-stiii:iti(.n  is  c()iisi(lrral)ly  delayed  l)y 
lack  of  facilities  whieli  are  seii<.u.s,  aeeordiii},'  to 
Commissioner  l-rederieU  A.  I'-  Wallis,  who  says 
thai  the  station  al  I'.His  Island  is  over-en. wded  an<l 
that  "this  drag.uniK'  .'ilonK'  with  staKnatr.l  inspeelion, 
(.vererowded  witness  rooms,  and  the  eonsecjUent 
unpardonable  delay  to  aliens  who  are  ea^er  to  ^vl 
t(.  their  deslinaiions.  must  he  corrected  or  we  wlh 
\,c  swamped  by  the  increasing'  flow  of  immii,n-ants." 

TIk-  literacy  test  to  which  these  immigrants  are 
submitted  consists  of  reading,  in  their  native  lan- 
guage or  anv  other  language  that  they  may  choose, 
;U»  or  10  wcn-ds  from  the  psalms.  A  large  number 
of  difTerent  verses  are  printed  separately,  in  all  lan- 
guages, on  cards  that  are  used  by  the  inspectors  m 
such  a  way  as  to  prevent  fraud  by  memorizmg 
\erses   previously  given  out. 

Scores  of  colonies  of  Mennonites,  discouraged  by 
the  severe  climate  in  Manitoba  and  Saskatchewan, 
Canada,  having  an  estimated  total  of  about  H,000, 
arc  immigrating  rapidly  to  the  lower  Mississippi 
valley. 

Notwithstanding  the  heavy  draft  rcciuircd  to  sup- 
port the  standing  armies  still  maintained  in  Lurope, 
an  increasing  number  of  their  working  men  are  im- 
migrating to  this  country,  and  the  accessions  to  labor 
htre  are  important,  though  far  less  than  the  pre- 
war ratio.  The  passport  laws  compel  the  pros- 
pective immigrants  to  obtain  the  vise  of  the  Amer- 
ican consul  nearest  his  residence  and  also  of  the 
y\merican  consul  at  the  port  of  embarkation;  re- 
strictions which,  while  somewhat  reducing  the  num- 
ber of  immigrants,  undoubtedly  tend  to  secure  a 
much  better  class.  Most  of  them  come,  it  is  said, 
with  a  direct  objective,  such  as  to  join  friends  or 
relatives  already  settled  here,  and  much  good  could 
be  accomplished  by  a  competent,  disinterested  or- 
ganization that  would  instruct  and  persuade  and 
assist  these  immigrants  to  locate  at  those  points  and 
in  those  industries  where  they  are  most  needed. 

While  construction,  agriculture  and  general  in- 
dustries throughout  the  country  are  suffering  and 
pleading  for  a  great  amount  of  labor  of  all  sorts, 
there  appears  to  be  no  abatement  of  the  Pacific 
Coast  opposition  to  Asiatics,  and  Governor  Stevens 
of  California  has  just  addressed  a  letter  to  U.  b. 
Secretary  of  State  Colby,  in  support  of  the  federal 
initiative  of  measures  to  deny  Asiatics  the  right  to 
all  land  purchases.  ,    .  . 

The  Governor,  while  disclaiming  animosity 
acrainst  the  Japanese,  does  not  wish  them  to  settle 
in  California  or  to  develop  a  Japanese  population 
there  He  states  that  within  the  last  ten  years  the 
Japanese  population  in  California  has  increasea 
from  about  41,000  to  87,000  and  believes  that  gov- 
ernment action  is  necessary  to  prevent  them  from 
retaining  possession  of  agricultural  lands  through 
personal  employment  contiacts.  If  the  Japanese 
are  not  desirable  land  holders  it  is  still  to  be  proved 
that  they  may  not  be  exceedingly  efficient  and  re- 


lial)K'  industrial  workers,  of  which  we  stand  in  such 
urgent  need. 

Since  the  dose  of  the  Revolutionary  War  :{:{,000,- 
000  immigrants  have  entered  the  United  States,  and 
they  and  their  descendants  now  constitute  nearly  50 
per  cent  of  our  total  population.  I'etween  1770  and 
1H!»0  there  were  (;,0(H).00(»  I'.ritish  immigrants  and 
.''.,iy.'>,0()(i  Germans,  tnit  since  IHDO  f»nly  l,0'-i;{,000 
Germans  among  17,000,000  immigrants. 

According  to  figures  recently  jjublished  in  Otta- 
wa, the  immigration  into  Canada  during  April  and 
March  totaled  a  little  over  'M,000,  or  nearly  .3,000 
per  week,  of  whom  about  17  per  cent  came  from 
the  United  States.  During  the  same  period  the 
immigration  into  the  Uniteri  States  hardly  exceeded 
12,000  j)er  week,  or  only  four  times  as  much  as 
that  of  a  country  with  one-twentieth  of  the  United 
States'  poi)ulation.  If  there  had  been  no  emigration 
from  the  United  States  to  Canada  the  relative  in- 
crease in  the  population  of  the  two  countries  would 
.still  have  been  about  1  U>  ^^j,  or  more  than  twice 
as  great  as  the  ratio  of  the  respective  pojjulations. 

During  the  week  ending  June  1!),  10, .",-^7  aliens  ar- 
rived at  Ellis  Island,  New  York,  including  nearly 
2,000  reservists,  of  whom  1,500  were  Poles  who 
ciuit  the  mining  districts  of  this  country  two  years 
ago  to  join  the  Polish  army.  These  have  been 
inspected,  sent  to  Camp  Dix.  and  discharged.  Con- 
trary to  the  expectation  of  the  immigrant  inspectors, 
the  immigrants  now  arriving  are  said  to  be  of  a 
noticeably  better  class  than  those  coming  to  this 
country  before  the  war.  It  is  also  interesting  to 
note  that  deportations,  which  formerly  sometimes 
exceeded  3  per  cent  of  the  arrivals,  were  only  885 
out  of  the  152,987  immigrants  received  at  Ellis 
Island  during  February,  March,  April  and  May, 
or  only  a  trifle  more  than  ji  of  1  per  cent. 

According  to  the  Commonwealth  Steel  Co.,  St. 
Louis,  80  per  cent  of  injuries  received  by  their 
workmen  were  among  the  non-English  speaking 
employees,  who  constitute  only  34  per  cent  of  the 
force. 


K.  G.  Lober,  New  York  representative  of  a 
Copenhagen  Company,  who  arrived  on  June  22d 
from  Copenhagen,  is  quoted  in  the  New  York 
Tribune  as  stating;  that  thi  very  serious  industrial 
conditions  now  existing  in  Denmark  are  due  to  the 
policy  of  the  radical  party  which  has  just  been  de- 
posed from  power.  He  says  that  the  government 
faced  bankruptcy  through  the  law  granting  strik- 
ers 8  per  cent  of  their  wages  while  on  strike,  and 
that  the  workers  refused  to  work  more  than  about 
10  or  15  hours  per  week  but  demanded  and  received 
T  meals  per  day. 

These  conditions  finally  caused  the  overthrow  of 
the  radical  power  and  the  organization  of  the  Dan- 
ish Helpful  Service,  whose  members  immediately 
beo-an  the  operation  of  many  essential  industries 
that  were  idle  and  furnished  300  volunteers,  includ- 
ing bankers,  lawyers,  engineers  and  teachers,  who 
worked  all  departments  of  the  steamship  Frederick 
VHI,  just  arrived  from  Copenhagen. 
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Recent  Legal  Decisions 


MATERIALMEN'S    LIEN    FOR    MATERIAL    USED    IN    SEWER 
CONSTRUCTION 

The  Wisconsin  Supreme  Court  holds.  VVofden 
Allen  Co.  v.  Wisconsin  Tunnel  &  Construction  Co.. 
]7G  N.  W.  877,  that  a  sewer  is  machinery  under 
the  Wisconsin  statute  of  1917,  section  3338,  giving 
a  materialman  a  lien  for  material  used  in  the  con- 
struction, repair,  or  removal  of  any  building  or 
machinery.  In  a  materialman's  proceeding  against 
a  city  to  recover  for  material  furnished  for  the  con- 
struction of  a  sewer  the  fact  that  part  of  the  ma- 
terials were  turned  over  by  the  municipal  contrac- 
tor to  another  subcontractor  did  not  deprive  the 
materialman  of  his  right  to  a  lien,  where  the  ma- 
terial was  actually  used  in  the  construction  of  the 
sewer. 


MATERIALMAN'S  CLAIM  AGAINST  CONTRACTOR'S  SURETY 
—EFFORTS  TO  COLLECT  DEBT 

The  Oregon  Supreme  Court  holds.  City  of  Pen- 
dleton v.  Jeffrey  &  Bufton,  188  Pac.  176,  that  under 
th.e  Oregon  statute,  L.  O.  L.,  section  G'3GG,  requir- 
ing contractors  on  public  contracts  "promptly"  to 
pay  materialmen,  a  contractor's  surety  was  obli- 
gated to  pay  such  bills  at  maturity.  The  material- 
man's efforts  to  collect  the  amount  due  from  the 
contractor  by  prosecuting  the  contractor's  claim 
against  the  owner,  foreclosing  a  mortgage  assigned 
to  it  by  the  contractor,  etc.,  did  not  release  the 
surety  for  the  remaining  balance,  where  the  latter 
had  been  kept  informed  of  the  materialman's  ef- 
forts to  collect  the  debt. 


CONTRACT    FOR    SEA    WALL    HELD    INDIVISIBLE    MAKING 

CONTRACTOR  LIABLE   TO  REPLACE   PART  DAMAGED 

BY  STORM 

The  Connecticut  Supreme  Court  of  Errors  holds, 
City  of  Bridgeport  v.  Scott,  109  Atl.  162,  that  a 
contract  to  construct  a  sea  wall  for  a  city  involving 
excavation,  masonry  work,  the  use  of  concrete,  the 
placing  of  riprap  on  the  seaward  side,  the  driving 
of  piles,  etc.,  payment  to  be  determined  on  the  basis 
of  unit  prices  for  each  cubic  yard  of  excavation,  fill, 
cement  masonry,  etc.,  is  an  entire  contract  though 
the  amount  was  left  for  ascertainment  on  the  price 
basis  and  though  the  contract  provided  for  pay- 
ment by  installments  as  the  work  progressed.  The 
contractor  could  not.  therefore,  escape  liability  to 
replace  a  completed  portion  of  the  wall,  damaged 
by  a  storm,  on  the  theory  that  the  contract  was 
divisible. 


SUBSTANTIAL  PERFORMANCE  OF  CONTRACT  FOR  SEWAGE 
DISPOSAL   PLANT 

Action  was  brought  for  a  balance  due  on  a  con- 
tract for  the  erection  of  a  sewage  disposal  works 
in  a  borough,  alleging  substantial  performance,  and 
also  for  extra  work  and  other  items  arising  inci- 
dentally out  of  the  performance,  including  increased 
cost  from  mistake  in  location  and  elevation  of  the 
vv'orks,  excavations  not  contemplated  and  expense 
of  maintenance  of  plant  after  completion  and  no- 
tice.    The  trial  court  on  disputed  facts  directed  a 


verdict  for  the  borough.  The  New  Jersey  Court 
of  Errors  and  Appeals  holds,  Braunworth  v.  Bor- 
ough of  Verona,  109  Atl.  343,  that  the  question  of 
substantial  performance  of  the  contract,  as  well  as 
the  defendant's  liability  under  the  contract  for  ex- 
tra work  and  the  other  items  involved,  was  for  the 
jury,  and  reversed  the  judgment. 


CALLS  FOR  UNIT  PRICES  FOR   CONTINGENT    EXTRAS  AND 
WORK  FOR  WHICH  NO  UNIT  PRICES  ARE  PROVIDED 

A  municipality  advertised  for  proposals  for  lump 
sum  bids  for  a  sewage  disposal  plant  complete,  as 
per  plans  and  specifications,  and  also  unit  price 
bids  for  contingent  extras,  work  for  which  unit 
prices  were  not  provided  to  be  done  for  actual  cost 
plus  15  per  cent.  The  lowest  bidder  was  awarded 
the  contract.  While  he  was  in  the  midst  of  the 
work  and  the  foundation  which  had  been  called  for 
originally  was  nearly  completed,  the  borough  de- 
cided it  to  be  unsafe  to  bear  the  burden  proposed 
to  be  placed  on  it,  and  passed  a  resolution  that  the 
contractor  be  authorized  and  required  to  do  certain 
work  for  which  no  unit  prices  were  provided,  the 
total  cost  of  which  proved  to  be  far  in  excess  of 
$500.  After  this  work  was  practically  completed, 
the  borough  stopped  all  work,  and  later  ordered  the 
contractor  off  the  job.  The  contractor  sued  for 
payment  for  extras,  delays  caused  by  the  borough, 
the  maintenance  of  his  plant  and  force  on  the 
job  while  idle,  and  the  value  of  materials  not  in- 
corporated in  the  work. 

The  New  Jersey  statute,  P.  L.  1912,  p.  596,  pro- 
A  ides  that  whenever  it  shall  be  lawful  for  a  public 
body  to  let  contracts  for  doing  work  or  furnishing 
materials  or  labor,  where  the  sum  to  be  expended 
exceeds  $500,  the  action  of  such  public  body  in  en- 
tering into  any  such  contract  shall  be  invalid,  unless 
there  shall  first  be  public  advertising  for  bids  and 
awards  made  to  the  lowest  bidder.  The  New  Jersey 
Court  of  Errors  and  Appeals  holds,  Ippolito  v.  Bor- 
ough of  Ridgefield,  109  Atl.  337,  that  there  is  noth- 
ing in  that  statute  which  forbids  a  call  for  unit 
prices  for  contingent  extras  and  the  doing  of  other 
work  for  which  unit  prices  are  not  provided  for 
cost  plus  15  per  cent.  The  insertion  of  such  pro- 
visions in  a  contract  is  a  protective  measure  to  the 
public  in  the  event  of  modification  of  the  work 
caused  by  an  unforseen  emergency  or  as  an  inci- 
dent to  the  work  provided  for  in  the  original  con- 
tract. The  municipality  is  always  protected,  be- 
cause whether  this  is  so  or  whether  the  extra  work 
is  the  result  of  an  effort  to  evade  the  statute,  are 
ciuestions  for  the  jury.  Nonsuit  was  therefore  re- 
versed. 


SUBCONTRACTORS,  ABANDONING  CONTRACT  FOR  CON- 
TRACTOR'S DELAY,  CAN  SHOW  CHANGED  LABOR 
CONDITIONS 

In  an  action  for  breach  of  contract  by  the  general 
contractor  for  the  erection  of  a  postoffice  building 
against  the  subcontractor  for  all  the  labor  and  ma- 
terial necessary  to  complete  the  building  except  pile 
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(Irivinj;  and  (Ma\  alimi.  il  apiKarcl  that  il  was  con- 
l^,„,,lali-(l  hy  tlu-  sulK-nnlracl  tliat  uofk  tliorc- 
iMulcT  was  to  conum-tu-c  within  a  rcas.Mial.lc  innc 
afUM-  a  certain  dalo.  The  suhcontraitor  repudiated 
the  suhconlract  because  of  the  ^rnu-ral  eontracior  s 
unreasonable  delay  in  having'  the  piling  and  foun- 
dation in  proper  shape  for  conimenceinenl  <.f  woik 
bv  the  subcontractor.  it  was  held,  Interstate 
t-onstr.  Co.  v.  U.  S.  I'idclily,  etc.,  Co..  Mulligan 
^Un.reme  Court.  171  N.  W.  17:i,  that  the  subcon- 
tractor could  show  in  the  action  that  the  changed 
labor  conditions  caused  by  the  general  contractors 
unwarranted  delay  would  have  imposed  an  extraor- 
dinary and  unwarranted  burden  on  the  subcon- 
tractor. Under  the  subcontract  the  general  con- 
tr.-.ctor  was  held  under  obligation  to  do  the  pile 
driving,  pit  digging  and  pile  cutting  before  the  sub- 
contractor was  obliged  to  perform  the  part  of  the 
work  covered  by  the  subcontract,  as  ccrtamlv  as  it 
th.e  obligation  had  been  so  detinitely  expressed  in  the 
subcontract. 

INACCURATE    USE    oTlANGUAGE   IN   FRAMING   CONTRAC- 
TOR'S CLAIM 

The  contractor   for  the  construction  of  a  sewer- 
age system  for  a  borough  was  refused  permission  to 
complete  the  contract,  the  borough  forcibly  stopping 
the  work.     The  contractor  sued  for  damages  and 
recovered  a  verdict  and  judgment.     On  appeal  the 
borough  contended  that  the  contractor  had  "rescind- 
ed" the  contract,  and  therefore  could  not  recover 
under  it     The  contractor's  notice  to  the  borough  on 
its  breach  of  the  contract  read:    "We  consent  to  a 
rescission  of  the  said  contract  and  notify  you  that 
we  do  rescind  for  the  above  reasons.    We  demand 
that  vou  give  payment  to  us  of  all  moneys  due  to 
date  for  work,  labor  and  materials  furnished  to  you 
under  and  pursuant  to  the  terms  of  the  contract  at 
the  rates  mentioned  in  said  contract."     The  New 
Tersey  Court  of  Errors  and  Appeals  holds,  Cava- 
nagh  y.  Bor.  of  Ridgefield,  109  Att.  515.  that  it  is 
plain  the  contractor  did  not  intend  legal  and  techni- 
cal rescission.  The  notice  was  in  effect  that,  because 
cF   default   on  the   part   of   the  borough,  the  con- 
tractor would  no  longer  attempt  to  proceed  with 
the    contract,    but    would    hold    the    borough    for 
moneys  due  under  the  contract.    The  language  used 
^vas  inapt,  but  the  contract  and  attendant  circum- 
stances showed  that  what  the  contractor  meant  was 
in  effect  "you  have  stopped  us  and  refuse  to  pay; 
very  well,  we  submit,  but  claim  for  what  we  have 
done."    This  was  not  technically  a  rescission  of  the 
contract,  but  merely  an  acceptance  of  the  situation 
which,  as  the  jury  must  have  found,  was  brought 
about  by  the  fault  of  the  borough.     Judgment  for 
the  contractor  was  therefore  affirmed. 

SURETY  MUST  SHOW  THAT  CHANGE  IN  CONTRACT  ALTERS 
COST 

A  contractor  for  street  paving  defaulted  after 
giving  surety  bond  and  the  city  readvertised  and 
awarded  the  contract  to  another.  The  contracts 
\vere  alike,  except  that  in  the  first  the  binder  was 
to  contain  bitumen  in  quantity  from  three  to  five 
per  cent,  of  the  mixture,  and  the  second  from  four 
to  six  per  cent,  of  the  mixture.  The  price  in  the 
latter  contract  was  higher.  The  city  sued  the  surety 
for  the  loss  it  suft'ered,  and  obtained  verdict  and 


iudLMiient.  The  Pennsylvania  Supreme  Court 
holds.  (  ity  of  IMiiladelphia  v.  Kay,  W.)  Att.  089, 
that  as  the  evidence  did  noc  show  that  at  the  time 
ih.c  change  in  the  contract  was  made  it  resulted 
in  an  increase  of  cost,  the  trial  court  would  not 
have  been  warranted  in  directing  a  verdi.l  for  the 
surety,  and  the  jmlgmcnt  was  aflirmed. 

cTtY    ENGINEER    AS    ARBITKP     UNDER    CONTRACT    AS    TO 
EXCAVATION 

Where  the  parlies  to  a  construction  cfjntract 
agree  to  abide  by  the  dccisir^n  of  an  engineer  or 
architect  having  the  supervision  of  the  work,  as  to 
the  amount  and  qurdity  of  work  to  be  done  and  paid 
for,  his  decision  is  binding  upon  the  parties  unless 
it  was  based  on  fraud,  dishonesty,  or  collusion  Ihe 
( .hio  Supreme  Court  holds,  Fred.  R.  Jones  Co.  v. 
I\'ith  12(i  N.  E.  878,  that  the  mere  fact  oi  disagree- 
ment' between  the  representative  of  a  subcontractor 
and  the  citv  engineer  as  to  the  quantity  of  excava- 
tion and  a'settlemcnt  on  his  basis  to  relieve  the  city 
from  liability  to  suit,  which  settlement  the  con- 
tractor accepted  because  of  fear  that  the  city  would 
exact  a  penalty  for  not  completing  the  work  on  time 
is  no  evidence  of  fraud  or  bad  faith  on  the  part  of 
the  city  engineer. 

EXTENSION    OF    TIME-INJUNCTION    OBTAINED    BY    CON- 
TRACTOR 

Under  a  provisior  authorizing  the  extension  ot 
the  time  for  completion  of  a  paving  contract  if 
the  work  should  be  delayed  by  an  injunction,  the 
Kansas  City  Court  of  Appeals  holds,  W  illiams  v. 
Van  Deusen,  219  S.  W.  395,  that  the  contractor 
cannot  rely  upon  an  injunction  pronounced  at  his 
own  instance  and  claim  credit  for  the  lime  caused 
b-  the  delay  arising  therefrom.  In  Mc.  Leod  v. 
Cenius.  ;U  Neb.  l,'-i7  X.  W.  473,  a  building  con- 
tractor was  not  given  the  benefit  of  time  covered 
by  a  strike  of  his  employees  which  was  caused  by 
his  own  wrongful  and  voluntary  act.  And  in 
.ATahoney  v.  Smith,  132  App.  Div.  291,  116  N.  Y. 
Supp.  1091,  a  voluntary  lock-out  by  a  contractor 
against  his  employees  was  held  to  be  no  valid  ex- 
cuse for  failure  to  complete  his  work  within  the 
contract  time,  even  though  there  was  a  clause  in  the 
contract  making  a  strike  a  valid  excuse  for  delay. 


STREET   PAVING   TAX  BILLS-PERFORMANCE   OF   WORK 

In  a  proceeding  by  a  paving  contractor's  assignee 
for  mandamus  to  compel  the  city  to  issue  tax  bills 
for  street  paving,  which  the  city  refused  to  do  be- 
cause of  defective  work,  the  Missouri  Supreme 
Court  held.  State  v.  Dickey,  219  S.  W.  3G3.  that 
mandamus  would  not  lie  where  it  was  doubtful 
whether  the  contract  had  been  performed,  and  the 
surety  had  failed  to  remedy  the  defects. 

INTERFERENCE  WITH  CONTRACTOR  ON  PUBLIC  WORK  BY 
GOVERNMENT 

The  Circuit  Court  of  Appeals.  Eighth  Circuit, 
holds,  Sims.  V.  United  States,  263  Fed.  48,  that 
provisions  of  a  government  contract  for  building  a 
levee  that  damage  or  injury  to  any  part  of  the  work 
before  acceptance  should  be  repaired  by  the  con- 
tractor at  his  expense,  did  not  require  him  to  re- 
build at  his  expense  parts  destroyed  by  flood  and 
caused  by  acts  of  the  government  officer,  who  had. 
without  warrant  in  the  contract,  taken  temporary 
possession  and  excluded  the  contractor. 
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PUBLIC     WORKS 


NEWS  OF  THE  SOCIETIES 


July  a«-30  —  INTKKNATIONAL 

ASSOCIATION  OF  FIKE  ENGI- 
NEEIIS.  Annual  convention.  To- 
ronto. Canada.  Secretary,  Stephen  E. 
Hoev,  Municipal  Bldg..  New   York. 

Auk.  30-Sept.  3. — AMEllICAN  PUB- 
I.IC  HEALTH  Ab-SOCIATIION.  San 
Francisco.     Office  of  secretary. 

.Sept.  7-10. — N  E  \V  ENGL  A  N  D 
W.VTEK  WORKS  ASSCOCIATION. 
Annual  convention,  Holyoke.  >ta.ss. 
Secretary,  Frank  J.  Clifford,  715  Tre- 
mont  Temple,   Boston,  Mass. 

Sept.  13-17  —  AMEUICAN  PUBLIC 
HEALTH       ASSOCIATION.  Boston, 

Massachusetts. 

Sept.  13-17  —  AMERICAN  PUBLIC 
HEALTH       ASSOCIATION.  Annual 

convention,   San   Francisco.   Cal. 

Sept.  13-17  —   SOUTHWESTERN 

WATER  WORKS  ASS"OCIATIION. 
Annual  convention.  St.  Charles  Hotel, 
New  Orleans.  La.  Secrtary,  E.  L. 
Fulkerson,   Waco,  Texas. 

Sept.  20-23  —   SOl'THWESTERN 

WATER  WORKS  ASSOCIATION.  An- 
nual convention,  St.  Charles  Hotel, 
New  Orleans,  La.  Secretary.  E.  L. 
Fulkerson,    Waco.    Te.xas. 

Oft.  12-14. — AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  St.  Louis,  Mo. 
Secretary.  Charles  Carroll  Brown,  401 
Lincoln  Avenue,  Valparaiso,  111. 


LOCAL  AS.SOCIATION  OF  AMKRICAN 
SOCIKTV    OK   Civil,    K\«;i\KKRS 
Southern     California     Association. 

Organized  1914.  W.  K.  Barnard, 
president;  Floyd  G.  Dessery,  secre- 
tary, 514  Central  Building,  Los  An- 
geles, Cal. 

The  Southern  California  Associa- 
tion of  members  of  the  American 
Society  of  Civil  Engineers  (Los  An- 
geles, Cal.)  holds  regular  monthly 
meetings  on  the  second  Wednesday 
of  each  month,  the  December  meet- 
ing being  the  annual  meeting. 

Informal  luncheons  in  connection 
with  the  Joint  Technical  Societies 
of  Los  Angeles  are  held  at  12.15 
p.  m.  every  Thursday  at  the  Broad- 
way Department  Store  Cafe. 

Spokane  Association.  Organized 
1914.  Alfred  D.  Butler,  president; 
Charles  E.  Davis,  secretary-treas- 
urer, 401  City  Hall,  Spokane,  Wash. 

The  regular  meetings  of  the  as- 
sociation are  held  on  the  second 
Friday  of  each  month,  except  July 
and  August. 

Texas  Association.  Organized 
1913.  Hans  Helland,  president;  E.  N. 
Noyes,  secretary,  Deere  Building, 
Dallas,  Tex. 

AMERICAN    ENGINEERING    COUNCIL 

.At  its  regular  meeting  June  IT,  1920, 
after  hearing  a  report  on  the  Organ- 
ization Conference,  Engineering 
Council  took  the  following  actions  : 

"Voted :  That  Engineering  Council 
heartily  endorse  the  plan  of  organiza- 
tion of  tho  Federated  American  Engi- 
neering Societies  and  the  American 
Engineering  Council,  adopted  by  the 
organizing  conference  of  technical  so- 
cieties in  Washington  June  :)  and  4, 
and  authorize  its  executive  committee 
to  proffer  and  perform  on  the  part  of 


council  such  assistance  as  may  be  prac- 
ticable in  completing  the  work  of  the 
Organizing  Conference  and  of  the 
Joint  Conference  Committee  of  the 
Founder  Societies  in  establishing  the 
American  luigineering  Council. 

•■\'utcd :  That  Engineering  Council 
authorize  itb  Executive  Committee  to 
deal  with  any  question  of  co-operation 
with  the  Joint  Conference  Committee 
of  the  Flounder  Societies,  relating  to 
the  permanent  organization  of  the 
Federated  American  Engineering  So- 
cieties, which  may  come  up  during 
the  summer. 

"Voted:  That  the  secretary  be  in- 
structed to  invite  to  future  meetings 
of  Engineering  Council  delegates  of 
the  societi.'s  participating  in  the  Or- 
ganizing Conference  ni  Washington, 
June  3  and  4,  and  editors  of  technical 
journals    wl.o   may   be   interested" 

CAXADIA.X     I.\DUSTRI.\L     COUNCIL. 

The  Industrial  Conditions  Act  ot 
Manitoba,  eiiacted  as  a  result  of  Win- 
nipeg strikes,  provides  a  joint  council 
consisting  of  five  members  with  one 
ex-officio  judge;  two  representing 
employers,  two  employees,  and  one 
appointed  by  Governor  to  represent 
public.  The  council  investigates  all 
matters  connected  with  industrial  con- 
ditions, including  cost  of  living,  unern- 
ployment,  unfair  profits  and  unfair 
wages.  The  right  of  employees  to 
bargain  collectively  is  recognized  and 
the  sacredness  of  contracts  is  insisted 
on. 

NEW     YORK     SECTION      .\MERIC.*^\ 
SO(  lETV   OF  CIVIL   ENGINEERS 

At  the  annual  meeting  of  the  New 
York  section,  American  Society  oi 
Civil  Engineers,  May  12,  William  J. 
Wilgus  presented  a  paper  on  the  rail- 
road problems  in  relation  to  the 
metropolitan  district,  dealing  with  an 
immediate  solution  of  the  nation's 
railroad  problem  as  the  first  consid- 
eration. It  considered  New  York  as 
the  world's  principal  gateway  to  the 
United  States  and  "the  terminal  sore 
spot"  of  the  nation,  and  showed  that 
the  separation  of  New  York  City 
from  the  mainland  is  the  principal 
cause  of  an  intolerable  situation, 
while  the  narrow  piers  without  tracks, 
trains  and  motor-truck  driveways  are 
cause  for  excessive  terminal  costs 
and  delays. 

An  outer  beltline  was  suggested  for 
linking  New  York  City,  other  than 
Manhattan,  with  the  mainland,  and 
unification  and  electrification  of  the 
terminal  zone,  and  the  modernizing 
of  the  water-front  were  recommended 
as  corollaries  of  the  outer  beltline. 

Dift'usion  of  terminals  and  markets, 
and  store-door  collections  and  deliv- 
eries were  suggested  for  Manhattan, 
and  Stapleton,  Saten  Island,  was 
presented  as  an  ideal  location  for 
modern  port  development.  A  con- 
tinued failure  to  do  anything  to  meet 


tlic    situation    constitul-.'s    an    iinininenl 
danger   to   tlie   community. 

TIIIO    WESTERN     SOtlETV    OF 
ENGINEERS 

At  a  regular  meeting  held  Juno  21, 
the  Western  Society  of  Engineers,  dis- 
cussed a  paper  presented  by  L.  Con- 
dron,  on  State  Registration  of  Engi- 
neers which  called  attention  to  the  lack 
of  uniformity  of  rights  and  the  respon- 
sibilities of  engineers  engaged  in  in- 
terstate practice  and  for  the  necessity 
of  experience  and  attainments  rather 
than  high  examination  marks. 

NEW   II.\Mi>SliiRE  G«><>i>   ItOADS 
ASSOCI.ATiON 

The  quarterly  meeting  of  the  New 
Hampshire  Good  Roads  Association 
was  lield  at  I-Vanklin,  N.  H.,  June  lOth. 
The  principal  subjects  discussed  were 
snow  plows  and  snow  removers  and 
the  clearances  of  overhead  bridges.  A 
resolution  protesting  against  the  em- 
bargo on  road  construction  materials 
was  passed  and  copies  were  ordered  to 
be  forwarded  to  the  state  senators  and 
congressmen.  French  roads  and  road- 
building  were  discussed  by  returned 
officers  of  the  American  Expeditionary 
Force  that  respectively  applauded  the 
superior  excellence  of  French  roads 
and  the  superiority  of  American  road- 
building  methods.  The  program  in- 
cluded luncheon  and  an  automobile 
over  a  section  of  the  recently  improved 
Hanover  Road  to  Webster  Lake. 

M.\SSACHUSETTS     HIGHWAY 
ASSOCIATION 

The  summer  field  day  of  the  Massa- 
chusetts Highway  Association  at 
Quincy  and  at  Nantasket  Beach  in- 
cluded a  visit  to  the  Squantum  Works, 
luncheon,  a  trip  through  the  Fall  River 
Ship  Works,  addresses  from  a  num- 
ber of  prominent  men  and  a  typical 
shore  dinner  accompanied  by  an  ela- 
borate cabaret  show. 

During  7  weeks  in  May  and  June, 
the  Massachusetts  State  Department  of 
Public  Highways,  has  awarded  five  im- 
portant contracts  aggregating  nearly 
$550,000,000  for  cement  concrete, 
bituminous  concrete,  and  bituminous 
macadam  roads. 

SOCIETY      OF      MUNICIPAL      ENGI- 
NEERS   OF    PHILADELPHIA 

At  its  June  23rd  meeting,  the  So- 
ciety of  Muncipal  Engineers  of  Phila- 
delphia elected  as  president,  Frank  E. 
Maize  ;  vice-presidents,  Charles  From- 
mer,  James  S.  Shute  and  Seth  M.  Van 
Loan ;  secretary,  Chas.  H.  Stevens ; 
treasurer,  William  J.  Logan. 

NASHVILLE     ENGINEERING 
ASSOCIATION 

A  special  committee  of  the  Nashville, 
Tenn.,  Engineering  Association  has 
been  appointed  to  raise  an  endowment 
fund  of  $500,000  for  the  engineering 
department  of  Vanderbilt  University 
and  to  secure  $10,000  for  the  purchase 
of  machinery  for  the  engineering  la- 
boratory there.  At  the  present  time 
suitable  machinery  can  be  bought  from 
the  United  States  government  for  a 
discount  of  15  per  cent  less  than  cost 
and  it  is  hoped  that  the  city  of  Nash- 
ville will  contribute  $200,00  of  the  re- 
quired endowment. 
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New   Appliances 

Deiuribintf  New  Machinery,  Apparatua.  Materials  and  Methoda  and  Receat  lotcresting  lontallatiuaa 


i{\NNo>ii:   m:u   <on«  itirii:  i-wi'.u 

'I'lt  \«    IION 

Tlu'      new      :2I   l<»ii      (wcl      iiii\r(l  i 
KaiiM-mc    I'.ivtT    wfinhs   TZ.iWi)   ikuiihIs 
iiiid     can     proceed     almost     anywhere 
nnder    its    (nvn    power,    over    very    ir 
re^;ular   or   >^oft   irroinid    ;it   a   speed   of 


Mai  mil  I  rawler  traiiion  witli  a  in 
Icir.i  \  ll!  iiuh  l)iarin;<  siirfaet-  on 
eaeli  si<lc  of  tlie  inaeliiuc  tliat  rc- 
(Inees  llie  uronnd  pressure  to  10 
puinuU    |ier    scpiare    foot. 

111.'    niomited    axles    are    eiiualiziuR 
livers,   th'-  outer  ends  of   which  carry 


CRAWLKR  TRACTION  WITH    EOUALIZINC    1)1  >  1  I;  I  lU    r  inX  oF  WEIGHT 

%   mile  pc-  hour   forward  or  reverse,  the    crawler    driver.      The    inner    ends 

can    move    over    the    subgrade    or    the  carry  a  pair   of   rollers,   that   ni   turn 

finished    surface   of    any   highway   un-  are    attached    to    an    equalizmg    lever 

der     construction     without     requiring  This    gives    an    equal    distribution    ot 

any    track    laying,    whenever    there    is  weight  over  the  sprocket,  and  the  tw'^o 

steam  in  the  boiler  to  operate  the  en-  carrying  rollers  in  each  group  regard- 

gine    that    drives    the    mixer,    and    the  less  of  any  unevenness  of  the  ground. 


PIPE   BENDING  MACHINE 

A  power  driven  pipe  bending  ma- 
chine with  capacity  up  to  pipes  of  an 
outside  diameter  of  2.37.J  inches  has 
been  put  on  the  market  by  the  Wal- 
hice  Supplies  Manufacturing  Com- 
pany. With  it  and  the  equipment 
shown  in  the  illustration  (where  the 
small  figure  at  the  base  is  an  addi- 
tional forming  head  designed  for  1- 
inch  standard  pipe)  bends  cam  be 
made  cold,  without  the  use  of  an  in- 
side follower,  or  floating  mandrel,  on 
pipe  1  inch.  Is  inches.  I4  inches  and 
2  inches  in  inside  diameter  through  an 
arc  of  90  degrees  to  a  radius  of  6  to 
14  inches.  Special  forms  and  inside 
follower  bars  can  be  provided  to  suit 
specifications. 

The  outside  follower  bar  operates 
between  the  tube  and  the  roller  in 
such  a  way  as  to  support  the  tube  for 
a  greater  distance  and  obviate  the  de- 
pression which  otherwise  generally 
shows  on  the  tube  when  the  roller 
operates    directly   on   the    material. 

The  roller  bracket  is  adjustable  for 
forms  up  to  15  inches  diameter  and 
has  a  narrow  screw  adjustment  to 
force  the  tube  into  the  form  and  to 
hold  the  follower  bar  close  to  it. 
The  machine  is  operated  by  levers  for 
forward  and  reverse  friction  clutch 
pulleys  with  adjustable  stops  to  suit 
any  degree  of  bend   required. 

Tubes  1  inch  in  diameter  with  walls 
of    1-32    and    1-16   inch    thickness    can 


be  bent  with  inside  follower  bars  and 
outside  follower  bars  to  radius  of 
6  and  4  inches,  respectively,  and  heav- 


MACHIXE  FOR  BENDING  PIPE  FROM 
1  TO  2  INCHES  IN  DIAMETER 

ier  tubes  can  be  bent  with  the  outside 
follower  bar  only.  The  addition  of 
special  equipment  provides  for  easily 
transformin.q  the  machine  for  bending. 


INDUSTRIAL    NOTES 

PIIOI'ITAItl.K     .MOTJUl     'MII.<;KS 

A  United  Stales  Motor  Truck 
f!ompany's  model  H  2'/8-tan  truck 
was  used  three  years  for  building 
roads  in  Mississippi,  for  hauling 
cotton  seed  and  for  service  as  a  farm 
tractor  with  a  very  low  rate  oi  gaso- 
line and  oil  consumption  and  a  total 
bill  of  only  $27. '.0  for  upkeep.  The 
owner  was  so  much  pleased  that  he 
secured  the  agency  and  has  disposed 
of  a  number  of  this  kind  of  trucks  in 
his  territory. 

In  another  part  of  the  same  state  a 
contractor  built  during  last  year  7'j 
miles  of  gravel  roadway  with  seven 
motor  trucks,  four  of  which  were  of 
the  U.  S.  type,  averaging  100  miles 
per  day  on  1  pint  of  gasoline  per  mile. 
The  trucks  were  fitted  with  U.  S. 
teel  bodies  having  automatic  tail  gate 
release  and  spreading  device,  each  ot 
which  saved  the  work  of  4  men.  The 
contractor  figured  that  each  truck  did 
the  work  of  8  teams  at  one-quarter 
of  the  cost.  The  average  cost-  for  in- 
spection and  repairs  for  the  season 
was  .'^48.:!9  per  truck. 

l.IME  IN  CONCRETE  AND  MORTAR 
The  National  Lime  .\ssociation  has 
issued  bulletin  No.  303  entitled,  "Test 
Data  on  Lime  in  Concrete  and  Mor- 
tar," a  study  of  tests  and  experiments 
on  the  effects  of  hydrated  lime  when 
added  to  concrete  mixtures  under 
varying  conditions  and  for  varying 
purposes,  together  with  comments  and 
6eld  observations,  by  T.  B.  Shertzer. 
The  pamphlet  has  17  pages,  illus- 
trated, and  gives  data  of  tension  tests 
conducted  by  the  Chief  of  Engineers, 
U.  S.  Army,  compression  tests  con- 
ducted by  the  H.  M.  Spackman  Engi- 
neering Company  Laboratory,  beam 
tests  conducted  at  the  Pennsylvania 
State  College,  salt  water  tests  made 
by  the  Dravo  Construction  Company 
at  Sparrows  Point,  Maryland,  water- 
tight tests  made  by  Sanford  E. 
Thompson,  Boston,  tests  on  brick 
mortar  and  brick  piers  by  Prof.  J.  S. 
Macgregor  of  Columbia  University, 
and  reports  on  their  use  on  hydrated 
lime  from  a  number  of  prominent  en- 
gineers and  contractors.  This  bulle7 
tin,  together  with  a  number  of  others 
referring  to  the  use  of  lime  in  con- 
struction work  will  be  sent  free  on 
application  to  the  National  Lime  As- 
sociation.  Washington.   D.    C. 

ELECTRO    BLEACHING    GAS    CO. 

The  Electro  Bleaching  Gas  Com- 
pany, manufacturers  of  liquid  chlo- 
rine, announce  that  they  now  have 
ready  for  mailing  to  interested  appli- 
cants, a  reprint  from  the  Journal  of 
the    American    Waterworks    Associa- 
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tion  of  last  year,  entitled,  "Relation 
oi  the  Chemical  Industry  at  Niagara 
Falls  to  the  Waterworks."  This  re- 
print and  discussion  forms  an  18-page 
illustrated  article  by  John  A.  Kienle 
on  the  manufacture  of  chlorine  and 
bleaching  powder  and  on  the  chlorina- 
tion  of  water  supplies,  with  diagrams 
and  otiier  statistics  showing  the  rela- 
tion of  chlorinated  water  supplies  to 
typhoid   death   rates. 

COMPRESSED    AIH    DAT.V 

A  series  of  twelve  separate  and  in- 
dependent chapters  on  various  data 
connected  with  the  development  and 
application  of  compressed  air  to  engi- 
neering and  construction  and  mechani- 
cal operations,  have  been  issued  by  the 
JngersoU-Rand  Company,  neatly 
bound  by  them  in  a  4Vi  x  6%  flexible, 
gilt  lettered  cover,  and  distributed 
among  engineers  and  contractors  in- 
terested in  the  use  of  compressed  air. 

These  data  are  comprehensive  and 
authoritive  and  give  a  large  amount 
of  reference  and  detailed  information 
of  value  in  estimating,  designing  and 
conducting  a  large  number  and 
variety  of  important  operations,  es- 
pecially in  field  work  such  as  riveting, 
chipping,  caulking,  drilling,  boring, 
tamping  and  hammering  with  pneuma- 
tic tools  and  the  operation  of  tripod 
and  jackhammer  drills  for  rock  cut- 
ting, quarry  work  and  the  like,  for 
driving  drift  bolts  or  lag  screws,  for 
operating  hoists  and  compressed  air 
engines  and  pumps,  for  driving 
foundation  piles  and  sheet  piles,  for 
painting  and  sand-blasting  and  for 
many  other  standard  and  special  op- 
erations. 

There  are  descriptions  of  work 
completed  and  of  the  methods  of 
carrying  out  various  operations,  dia- 
grams and  instructions  for  installing 
equipment,  definitions,  and  explana- 
tions, numerous  tables  of  costs  data, 
dimensions  and  other  standard  infor- 
mation together  with  illustrations  of 
standard  air  tools  and  machinery  and 
of  their  application.  The  book  is  on 
heavy  calendared  paper  and  contains 
240  pages  of  attractive  a<id  well  ar- 
ranged data  sxclusive  of  20  pages  of 
indexing  that  enables  any  subject  to 
be   easily   located. 

AMERICAX-LA    FRANCE    COMPANY  •" 

The  American-La  France  Fire 
Engine  Company,  Inc.,  announces 
the  sale  during  April  of  pumping 
engines  to  20  different  cities,  includ- 
ing Manila,  P.  I.,  and  trucks,  cars 
and  other  important  apparatus  to 
13  other  cities.  The  above  ship- 
ments were  supplemented  by  70 
sales  of  important  apparatus  during 
the  same  period  of  time 

OITING      OF      MORRIIS      KXOWLES' 
EMPLOYEES 

Employees  of  the  organization  of 
Morris  Knowles,  Inc.,  engineers,  of 
Pittsburgh.  Pa.,  participated  in  their 
regular  annual  outing  June  12th  at 
\\'(xford  Park.  Races  and  a  baseball 
game  were  features  of  the  afternoon, 
and  many  of  the  200  employes,  their 
families  and  friends  participated.  The 
ball  game  was  between  teams  made 
up  from  the   12th  and  13th  floors  and 


the  11th  floor  of  the  Jones  Bldg.,  and 
resulted  in  a  victory  to  the  latter.  The 
feast  served  at  ('):30  by  a  special  com- 
mittee was  laid  on  tabks  arranged 
under  the  trees.  Jazz  music  was  fur- 
nished by  a  local  band  and  dancing 
continued  throughout  the  evening. 

Besides  the  local  attendance  there 
were  present  R.  F.  McDowell  of  the 
Cleveland  Office,  W.  Wade  Shidler 
of  the  Youngstown  office,  and  several 
employees  of  the  Windsor,  Ontario, 
Canada  office. 

PERSONALS 

Butts,  C.  M.,  has  been  appointed 
chief  assistant  engineer  of  Butte 
County,  Cal. 

Hanna,  Davis,  has  been  appointed 
superintendent  of  water  works, 
Windsor,  Ont. 

Cunningham,  Max  L.,  state  en- 
gineer of  the  Oklahoma  Depart- 
ment of  Highways  has  resigned  to 
become  vice-president  and  chief  en- 
gineer of  the  Municipal  Excavator 
Company,  Oklahoma   City,  Okla. 

Stayton,  Col.  E.  M.,  civil  engineer, 
has  been  aooointed  memlier  oi  the 
Board  of  Control  of  the  Kansas  City 
Railway  Company,  representing  the 
city. 

Roberts.  K.  M.,  civil  engineer,  has 
been  appointed  general  manager  of  the 
Chamber  of  Commerce,  Beaumont, 
Texas. 

Huntington,  P.  T.,  has  been  ap- 
pointed city  engineer  of  Chippewa 
Falls,   Wisconsin. 

Perring,  H.  G.,  has  been  appointed 
city   engineer   of   Baltimore,   Md. 

Smith,  R.  D.,  railroad  construction 
engineer,  Chicago,  died  May  14th. 

Spratt,  T.  A.,  has  been  appointed 
superintendent  in  charge  of  roads  for 
the  Ottawa  Suburban  Roads  Commis- 
sion. 

Brindle,  T.  S..  has  been  appointed 
chief  engineer  of  Ohio  State  Highway 
Department. 

Brandow,  E.  E..  has  been  appointed 
bridge  engineer  Pennsylvania  State 
Hic^hway. 

riivan,  .A.lbert,  has  been  appointed 
assistant  state   engineer,   California 

Blunt,  Grover  A.,  has  been  appointed 
county  engineer  of  Dubuque  County. 
La 

Dunn,  H.  L.,  has  been  appointed  su- 
perintendent of  street  construction  at 
Columbus,  Ga. 

Barstow.  G.  F,.  has  been  appointed 
location  engineer  of  St.  Louis  County, 
Minnesota. 

Lawyer,  Van  E.,  engineer  of  Scho- 
harie County,  New  York,  has  been 
appointed  supervisor  in  the  New  York 
State  Highway  Department. 

Ford,  F.  L.,  has  been  appointed 
general  manager  of  the  Connecticut 
National   Pavements,  Inc. 

Wright, -John  B.,  consulting  high- 
way engineer,  has  been  appointed 
municipal  manager  of   Springfield.  Vt. 

Wallace.  Frank,  has  been  appointed 
resident  engineer  of  the  U.  S.  Bureau 
of   Public  Works  at  Missoula,  Mont. 

Boutelle,  Geo.  J.,  has  been  elected 
city  engineer  of   Chester,   Pa. 

Mearham.  J.  C,  has  been  appointed 
engineer  of  road  construction  in   Clay 


District.    Marshall   County,   West  Vir- 
ginia. 

Walnisley,  J.  M.,  has  been  ap- 
pointed road  superintendent  Mont 
gomery   County,   Pa. 

Johnson,  V.  D.,  has  been  appointed 
engineer  of  street  construction,  Roa 
iioke.   Va. 

C]iai)Ieau,  S.  J.,  Civil  engineer,  has 
bten  appointed  representativ  for 
Canada  on  tije  Board  of  Control  for 
the  construction  of  the  compensating 
works  in  St.  Mary's  River. 

Davey,  W.  B.,  chief  engineer  of  the 
Orleans  Parish  Levee  Board,'  has 
been  appointed  city  engineer  of  New 
Orleans. 

Siieridan,  C.  J.,  has  been  appointed 
(iei)uty    engineer    of    Yonkers,    N.    Y. 

Brown.  Fred,  has  been  appointed 
City  engineer  of   Muskegon,   Mich. 

Dan  forth,  F.  A.,  topographic  engi- 
neer, U.  S.  Geological  Survey,  has 
sailed  for  Hawaii  to  begin  the  co-op- 
erative   topographic   survey   there. 

Williar,  Major  Harry  D.,  Jr.,  has 
been  appointed  assistant  chief  engineer 
of  the  Maryland  State  Roads  Com- 
mission. 

Chadwick,  E.  E.,  has  been  elected 
city  engineer  of  Winana,  Minn. 

Sweet.  C.  B.,  and  L.  V.  Teesdale, 
have  resigned  positions  in  the  U.  S. 
Forest  Product  Laboratory,  Madison, 
Wise,  to  investigate  commerical 
methods  of  seasoning  timber  in  India. 

Sydenstrickcr,  J.  H.,  has  been  ap- 
pointed road  engineer  of  Monroe 
County.   W.   Va. 

E.  M.  Stayton,  Lieut.-Col.,  has  been 
made  city  representative  of  the  Board 
of  Control  of » the  Kansas  Citv.  Mis- 
souri.  Railways. 

Rogers,  L.  L.,  has  joined  the  firm  of 
Roger  Brothers,  roadbuilders,  with 
headquarters  at  Los  Angeles. 

Jewell,  A.  H.,  has  been  appointed 
chief  engineer  of  the  Kansas  State 
Board   of    Health. 

W'idener,  Carl,  recently  city  engineer 
of  Bozeman,  Mont.,  will  continue  to 
do  work  on   citv  improvements. 

Palmer,  H.  E..  has  been  appointed 
engineer  of  Wilkin  Countv.  Minne- 
sota. 

McCamman.  James  R..  has  been  ap- 
pointed surveyor  of  Eaton  County, 
Michigan. 

Read.  L.  C.  has  been  appointed  engi- 
neer of   Sandusky,   Mich. 

Gregory.  J.  H  ,  has  been  appointed 
service  director  of  Columbus,  Ohio. 

Duffy.  W.  H.,  has  been  appointed 
consulting  engineer  in  charge  of  water 
works  improvement  of   Columbus. 

Mc.\teer.  J.  J.,  has  been  appointed  a 
meirber  of  the  Passaic  Vallev  Sewe"-- 
ase   Commission. 

Holway,  W.  R.,  has  been  appointed 
consulting  engineer  for  water  and 
sewerage  works  at  Tulsa,  Okla. 

Verharen,  A.  W.,  has  been  appoint- 
ed city  engineer  of  Helena  Montana. 

Ryan.    Thomas,    former    superinten 
dent  of  Water  W^orks  of  Qiicago,  di^^d 
May  .31. 

Foley,  Timothy,  a  contractor,  died 
at  his  home  in  St.  Paul,  May  25,  aged 
82. 

Broenimann.  A.  E.,  a  member  of 
the  survey  staff'  of  the  New  York 
State  Deep  W'aterway  Commission, 
died  May  29  at  Watertown,  Wis. 
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More  than  a  mile  of  3-foot  pipe  shipped  300  miles  by  railroad  and  laid  in 
inaccessible  crooked  trench  on  the  mountainside.  Method  of  manufacture 
in  yard.  Special  flexible  joints  tight  under  70-foot  pressure  head.  Method 
of  calking  joints  without  impact.    Behavior  of  joints  under  combined  pressure 

and  deflection  test 


The  water  supply  of  the  city  of  Cumberland, 
Maryland,  has  been  delivered  through  a  wooden 
stave  pipe  which,  having  shown  signs  of  deteriora- 
tion, has  recently  been  replaced,  under  the  direction 
of  James  H.  F'uertes,  consulting  engineer,  New  York 
City,  by  6,000  feet  of  reinforced  concrete  pipe  4 
inches  thick  and  3G  inches  inside  diameter,  manu- 
factured by  the  Lock  Joint  Pipe  Company,  Ampere, 
N.    J.,    shipped    about   300    miles    to    Cumberland, 


Md.,  on   railroad  cars,  and  installed  by  the  Vang 
Construction  Co.,  contractors. 

The  pipe  is  of  the  general  bell  and  spigot  type 
manufactured  in  l;^-foot  lengths  weighing  about 
6,000  pounds  each,  and  provided  throughout  with 
special  flexible  joints  that  permit  sufficient  longi- 
tudinal expansion  and  contraction  and  transverse 
deflection  to  allow  the  pipe  to  automatically  ac- 
commodate itself  to  curve,  grade,  and  all  the  ir- 


PIPE   JOIXTIOD    IX   TRENCH,    TESTED    AND   IN    SERVICE. 
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STANDARD    LENGTH    OF    PIPE    AND    JOINT    DETAIL. 

regularities  of  location  or  installation  and  mainte- 
nance without  developing  leaks  or   fractures. 

This  patented  joint  has  recently  been  introduced 
and  was  used  for  the  first  time  on  this  installation. 
It  is  commercially  designated  by  the  manufacturers 
as  their  "lead  and  iron  expansion  joint." 

SPECIAL  JOINTS 

In  each  end  of  each  length  of  pipe  there  is  mould- 
ed and  securely  anchored  to  the  body  of  the  con- 
crete, a  cast  iron  ring  previously  machine  finished 
over  part  of  its  surface.  The  bell  ring  is  about  4 
inches  long  and  the  spigot  ring  6  inches  long,  and 
their  combined  weight  is  approximately  230  pounds 
for  the  3G-inch  pipe. 

At  the  outer  end  of  the  bell  ring  the  inner  sur- 
face is  machined  for  a  length  of  about  Ya  of  an 
inch  to  a  true  cylindrical  surface,  beyond  which  it  is 
tapered  for  about  )i  of  an  inch  to  a  larger  diam- 
eter, thus  forming  a  groove,  having  a  wedge  shape 
cross-section  in  the  casting  with  the  thin  edge  of 
the  wedge  toward  the  end  of  the  pipe. 

The  outer  end  of  the  spigot  ring  is  machined, 
tapering  so  as  to  form  a  truncated  cone  about  1 
inch  long,  clearing  the  inner  surface  of  the  bell  ring. 
Beyond  the  conical  surface  the  exterior  of  the 
spigot  ring  is  machined  to  a  true  cylindrical  surface 
extending  to  intersection  with  a  shoulder  nearly  at 
right  angles  to  it. 

When  the  spigot  end  of  one  pipe  is  assembled  in 
the  bell  end  of  another  pipe  and  the  joint  is  com- 
pleted, the  cylindrical  part  of  the  spigot  ring  is  op- 
posite the  wedge-shape  recess  in  the  bell  ring,  and 
the  space  enclosed  between  the  two  at  this  point  is 
tightly  filled  by  a  lead  gasket  which,  flowed  into 
the  wedge-shaped  groove,  locks  the  two  pipes  to- 
gether. The  clearance  between  the  shoulders  of 
the  bell  ring  and  spigot  ring  is  filled  solid  with 
cement  mortar.  The  clearance  of  about  Vz  inch 
between  the  ends  of  the  pipe  and  that  between  the 
tapered  end  of  the  spigot  ring  and  the  cylindrical 
end  of  the  bell  ring  allow  for  considerable  angulai- 
displacement  between  two  adjacent  lengths  of  pipe 


which,  together  w  itli  longitudinal  movements  of  ex- 
pansion, have  been  found  to  take  |)lace  without  im- 
pairing the  efficiency  of  the  lead  calking. 

h'or  these  joints  there  has  been  devised  a  special 
gasket  consisting  of  a  ring  made  of  lead  pipe  filled 
with  a  fibre  core,  which  in  this  case  was  made  with 
5^-inch  pipe.  The  gasket  is  flattened  to  a  peculiar 
shape,  rolled  to  the  ])roper  circle  and  the  ends  sold- 
ered together  making  a  ring  about  jVs  inch  thick 
and  ^  inch  wide. 

When  the  pipe  is  laid  the  gasket  is  placed  in  the 
groove  in  the  bell,  bearing  against  the  shoulder  at 
the  rear  end  of  the  groove.  When  the  spigot  end 
is  inserted  in  the  bell  the  tapered  portion  of  the 
spigot  ring  is  centered  in  the  gasket  and  takes  bear- 
ing there  so  that  as  the  pipes  are  forced  together  the 
wedge  action  of  the  conical  surface  develops  a 
heavy  pressure  against  the  gasket,  causes  the  lead 
to  flow,  and  makes  a  pressure  contact  for  nearly  its 
full  width  on  the  machined  surfaces  of  bell  and 
spigot  castings.  It  automatically  adjusts  itself  to 
any  movement  or  displacement  of  the  pipes  and 
thus   forms  and  maintains   a  pressure  tight  joint. 

MANUFACTURE  OF  PIPE 

For  this  work  the  pipe  was  manufactured  at  the 
headquarters  yard  of  the  company  at  Ampere,  N.  J., 
and  shipped  by  rail  to  Cumberland  because  the 
amount  of  freight  involved  was  not  as  great  as  the 
cost  of  erecting  a  local  plant  for  the  manufacture 
of  the  pipe  at  the  site,  as  is  frequently  done.  The 
pipe  was  cast  in  vertical  collapsible  steel  forms  set 
on  horizontal  platforms  adjacent  to  the  service  track 
in  the  casting  yard.  The  interior  sheet  steel  form 
was  put  in  position  and  enclosed  by  the  assembled 
longitudinal  and  transverse  reinforcement  bars  con- 
nected to  the  bell  and  spigot  joint  rings  accurately 
spaced  in  position.  The  longitudinal  halves  of  the 
sheet  steel  outside  form  were  assembled  together 
around  the  reinforcement  and  the  l-.lYi'.^yz  con- 
crete was  poured  into  the  top  of  the  form  from  a 
special  conical  steel  bucket.  The  flow  from  the 
bucket  was  accurately  controlled  by  a  ball  valve  in 
the  pointed  lower  end  of  the  bucket  which  permitted 
the  concrete  to  be  accurately  delivered  to  the  nar- 
row annular  space  between  the  inner  and  outer 
forms.  The  buckets  were  handled  from  a  travel- 
ing derrick,  and  after  the  pipes  were  sufficiently 
hardened  they  were  stripped,  supported  by  a  special 
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adjiistalilc  sliiij^  susi)c-ii{li-il  fidiii  a  traveler,  and 
moved  by  it  to  tlie  recjuired  jjositioii  and  lowered  to 
horizontal  position  for  seasoninj^  on  the  stora^n- 
skids  whence  they  were  Inadcd  on  railroad  cars  for 
shipment  as  ref|nired.  The  contractor's  yard  is  pro- 
vided with  a  fabrication  shop  ccjuipped  witli  ma 
chine  tools  for  fmishinf,'  the  joint  rintjs.  making 
forms  and  bending,  cuttin;^'  .and  assemblmj^  the  n- 
iiiforcement  steel. 

The    Lock    Joint    l'ij)e    Company    mainlains    piiK- 
niamifactnrinfj  yards   in   twelve   states   in   differcni 
parts  of  the  coimtry,  enablin<j  larp^e  and  small  water, 
sewer  and  cnKiMt  pi|)e  [n  be  advantageously  mann 
f.'iclnred  in  them  and  shi])p('(l  to  the  site  where  the 


HANDLING    6-TON   PIPE    SECTIONS   IN   CASTING 
YARD. 

bell  and  the  inner  soffit,  being  sheared  by  the  inser- 
disance  transported  is  not  so  large  as  to  involve 
freight  charges  greater  than  the  saving  over  some 
other  type  of  pipe  or  the  cost  of  establishing  local 
manufacturing  plants.  The  weight  of  the  pipe  is 
approximately  50  per  cent  greater  than  that  of 
standard  cast  iron  pipe  of  the  same  diameter. 

TRENCHING 

The  difficulty  of  the  work  was  considerably  in- 
creased by  the  fact  that  the  full  length  of  the  new 
line  was  located  on  the  mountainside  in  a  trench 
that  was  absolutely  inaccessible  except  from  the  end, 
and  in  many  places  the  grade  was  very  steep.  The 
inaccessible  location  prevented  the  installation  of 
excavating  machinery  so  that  the  work  was  all  exe- 
cuted by  hand. 


l.oADIN'i     I'Jl'i-;     FOl:     .Silir.MIO.NT. 

A  large  quantity  of  rock  was  encountered  and 
was  removed  by  hand  drilling,  blasting,  bull  point- 
ing and  sledging,  usually  being  shoveled  or  thrown 
out  of  the  trench  by  hand.  At  one  {xjint  where  the 
maximum  depth  of  the  trench  reached  IH  feet  for  a 
length  of  200  feet,  the  excavated  material  was  shov- 
eled into  buckets  handled  by  a  traveling  derrick. 
The  depth  of  the  trench  varied  between  wide  limits, 
in  some  cases  being  only  half  the  diameter  of  the 
pipe.  A  trench  was  excavated  entirely  in  advance 
of  the  pipe  laying  by  ten  parties  located  at  inter- 
mediate points  and  working  for  several  months. 

The  pipe  was  delivered  from  the  railroad  to  one 
end  of  the  trench  by  trucks,  from  which  it  was 
transferred  to  a  temporary  service  track  laid  in  the 
bottom  of  the  trench  and  the  pieces  taken  on  it, 
one  at  a  time,  to  their  required  position  in  the  line 
where  they  were  unloaded  and  subsequently  as- 
sembled by  the  use  of  an  ordinary  tripod  and  hand 

tackle.  MAKING    JOINTS 

The  pipe  lengths  were  laid  spigot  end  ahead,  and 
each  successive  pipe  length  supported  in  a  sling  sus- 
pended from  the  laying  derrick  was  held  by  the 
derrick  until  the  spigot  was  entered  in  the  lead  gas- 
ket in  the  bell  ring  and  the  jointing  apparatus  was 
put  in  operation. 

A  j^xlO-inch  semi-circular  steel  band  having  at 
each  end  a  sheave  pivoted  to  the  outside,  was  fitted 
to  the  upper  side  of  the  last  pipe  at  the  center 
point.  Passing  underneath  the  pipe  and  through 
the  sheaves  in  the  band,  there  was  led  a  j^-inch  chain 
connected  to  tw^o  horizontal  longitudinal  bars  run- 
ning along  the  side  of  the  pipe  and  passing  through 
a  horizontal  transverse  bearing  beam,  called  a 
"strongback,"  bearing  diametrically  across  the  end 
of  the  pipe  length  being  laid.  The  threaded  ends  of 
the  bars  were  fitted  wath  bronze  nuts  bearing  on 
washers  on  the  strongback  and  were  turned  up  with 
ratchet  wrenches. 

The  wrenches  were  operated  to  pull  the  spigot 
about  lyi  inches  into  the  bell  and  gasket,  and  as 
the  spigot  advanced,  its  conical  end  radially  com- 
pressed and  calked  the  lead  gasket  forcing  it  against 
the  shoulder  of  the  bell  and  making  it  completely  fill 
the  wedge  shaped  cavity  there. 

When  the  pipe  was  pulled  home  the  cone  end  of 
the  spigot  had  passed  beyond  the  lead  gasket  and 
the  gasket  was  fitted  tightly  between  the  two  con- 
centric cylindrical  machined  ring  faces,  the  outer 
circumference  of  the  gasket  being  anchored  to  the 
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tion  of  the  spigot  cone,  formed  a  very  efficient  stuf- 
fing box,  maintaining  the  tightness  while  it  per- 
mitted movement  of  the  pipes. 

The  elasticity  of  the  fibrous  core  of  the  gasket  is 
so  great  that  when  the  pipe  is  deflected  out  of  line 
a  considerable  spring  is  developed  in  the  gasket  suf- 
ficient to  be  noticeable  when  the  pressure  on  the  gas- 
ket is  released.  The  force  required  to  pull  together 
two  3G-inch  pipes  is  approximately  25.000  pounds, 
which  suffices  for  the  very  satisfactory  expansion 
of  the  joint  lead  without  mechanical  calking  and 
produces  a  driving  fit  and  pressure  contact  through- 
out the  whole  length  of  the  lead  joint;  a  very  im- 
portant advantage  over  the  ordinary  hammered 
calking,  the  compression  from  which  penetrates  only 
a  very  short  distance  from  the  surface. 

For  one  36-inch  pipe  joint  the  weight  of  the  lead 
and  fibre  core  together  is  only  about  10  pounds, 
while  the  weight  of  a  standard  hammer  calked  joint 
of  a  cast  iron  pipe  of  the  same  diameter  is  about  70 
pounds,  and  the  latter  joint  requires  considerable 
time  and  involves  expensive  work  for  melting,  pour- 
ing and  hand  calking,  and  does  not  insure  perfect 
results  without  testing,  repairing  and  retesting. 

The  shifting  of  the  derrick  from  joint  to  joint  by 
hand  took  almost  as  much  time  as  making  the  joints, 
so  that  the  crew  of  six  men  averaged  about  120  feet 


MAKING    PIPE    JOINT    IN    TRENCH. 

per  day  with  a  maximum  of  200  feet,  although  under 
ordinary  waterworks  trench  conditions,  they  should 
be  able  to  lay  and  join  from  240  to  300  linear  feet 
of  36-inch  pipe  daily. 

The  pipe  was  laid  in  one  section  of  about  2,500 
feet  and  another  of  about  3,500  feet,  both  of  which 
were  at  the  ends  connected  with  the  old  wooden 
stave  pipe  by  cast  iron  elbows.  The  new  pipe  was 
laid  parallel  and  close  to  the  old  wooden  pipe,  neces- 
sitating extra  time  and  care  to  safeguard  the  latter 
and  avoid  permitting  the  weight  of  the  heavy  new 
pipe  to  be  supported  by  the  wooden  pipe. 

In  order  to  locate  and  correct  any  possible  leaks 
the  pipe  was  put  in  service  before  any  portion  of  it 
had  been  covered.  The  water  supply  for  the  city 
of  Cumberland  was  so  limited  that  there  was  only 
enough  stored  for  a  few  hours,  when  the  new  pipe 
was  completed,  and  although  it  was  put  under  pres- 
sure as  quickly  as  possible,  no  signs  of  leakage  were 
discovered  at  any  joint  by  the  most  careful  examina- 


tion, and  no  portion  of  the  pipe  line  required  any 
repairs  or  modifications. 

This  record  is  especially  notable  in  that  the  500 
joints  of  the  line  are  the  first  of  this  type  that  were 
ever  installed  and  their  condition  was  so  satisfac- 
tory that  no  test  other  than  the  service  pressure  was 
required  for  their  acceptance  by  the  owners.  The 
flexibility  of  the  joints  permitted  the  entire  line  to 
be  composed  of  horizontal  curves,  vertical  curves, 
and  combined  horizontal  and  vertical  curves  with  a 
maximum  radius  of  1,500  feet  connectea  by  short 
and  infrequent  tangents. 

The  line  has  been  in  constant  service  since  Sep- 
tember, 1919,  without  developing  any  trouble  what- 
ever, and  has  thus  demonstrated  the  integrity  of  the 
pipe  and  joints  under  the  severe  installation  condi- 
tions and  the  service  pressure  of  thirty  to  seventy 
feet  head. 

COMIUNKD     PRESSURE     AND     DEFLECTION     TESTS. 

The  efficiency  of  the  joints  under  severe  work- 
ing conditions  was  demonstrated  by  a  test  made  on 
five  lengths  of  36-inch  pipes  jointed  together,  bulk- 
h.eaded  and  put  under  a  pressure  of  40  pounds  per 
square  inch.  The  pipe,  60  feet  long,  was  sup- 
ported at  the  ends  and  was  j;i'  '  ■   1   n|,  Ij/,   inches 


COMPLETED    FLEXIBLE    JOINT. 

at  the  center,  causing  the  two  middle  joints  to  open 
l'/16  inch  at  the  top,  and  the  two  outer  joints  to 
open  9/16  inch  at  the  bottom. 

The  jack  was  then  lowered  3  inches,  reversing  the 
deflection  and  causing  the  joint  openings  to  close 
and  corresponding  openings  to  appear  on  the  op- 
posite diameters  of  the  same  joints  so  that  the  two 
inner  joints  were  opened  9/16  inch  at  the  bottom 
and  the  two  outer  joints  were  opened  9/16  at  the 
top. 

The  pipe  was  then  jacked  up  to  its  original  hor- 
izontal position,  causing  equal  expansion  of  % 
inch  all  around  at  each  joint. 

All  of  these  movements  were  accomplished  with- 
out any  leakage  in  any  of  the  joints  of  the  pipe, 
thus  demonstrating  its  ability  to  stand  considerable 
punishment  and  to  take  care  of  any  deflection  or 
settlement  that  it  would  ordinarily  be  subjected  to 
in  service. 
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Walrr  Sii|)|>lies  lioiii  llir   rassaic  L*i\<  r 

SoiiK'  vvirUs  a^n)  Montclair,  N.  J.,  applied  to  tlic- 
State  Jioard  of  Conservation  and  Development  for 
permission  to  ol)tain  a  new  water  supply  from 
Split  Rock  I'ond.  This  town,  together  with 
many  others  in  the  vicinity,  is  now  sui)plied  hy 
water  obtained  from  the  Passaic  river  and  fdtercd 
at  little  I\alls  by  the  h:ast  Jersey  Water  Comi)any. 
The  Passaic  river  receives  the  drainage  and  more  or 
less  sewage  from  a  number  of  small  communities 
above  the  intake,  summer  cottage  settlements,  etc. 
The  treatment  of  the  water,  however,  is  believed 
to  be  as  nearly  perfect  as  modern  developments 
have  made  practicable.  Jersey  City  already  has  a 
legal  right  to  obtain  water  from  Split  Rock  I'ond, 
but  it  is  wilhin  the  power  of  the  Conservation  Board 
to  disregard  such  rights  if  necessary  to  make  such 
distribution  of  the  Water  facilities  of  the  state  as 
most  adequately  meet  the  demands  of  all  of  the 
several  communities. 

The  Board  has  recently  announced  its  decision 
to  deny  the  request  of  Montclair,  for  the  reason 
that  the  water-shed  of  which  Split  Rock  Pond 
forms  a  part  is  needed  by  other  municipalities  and 
will  in  a  few  years  be  taxed  to  its  utmost  capacity 
in  providing  for  municipalities  within  its  territory 
or  which  already  have  obtained  a  legal  right  to  it. 
The  board  admits  that  the  pollution  of  the  Passaic 
river  is  "so  situated  and  of  such  character  as  to  be 
apparent  to  all  who  travel  the  roads  in  that  vicinity 
and  that  as  a  result  a  strong  sentiment  exists  in  the 
town  of  Montclair  against  the  use  of  this  water,  even 
after  its  treatment.  The  board  recognizes  that  a 
widespread  public  sentiment  of  this  character  con- 
stitutes a  natural  objection  to  the  use  of  water  thus 
affected  and  that  where  some  other  source  of  supply 
can  be  obtained  without  injury  to  other  municipali- 
ties and  without  conflict  with  the  principles  controll- 
ing the  prudent  and  economical  development  of  the 
state's  water  resources,  it  might  safely  support  the 
finding  of  public  necessity  for  the  new  supply. 

"It  must  be  recognized,  however,  that  unlimited 
supplies  of  potable  water  do  not  exist  within  rea- 
sonable reach  of  the  metropolitan  districts;  that 
water  supplies  ideal  in  all  respects  cannot  possi- 
bly be  obtained  for  all  communities  of  northern 
New  Jersey ;  and  that  particularly  in  view  of  rap- 
idly increasing  population  and  the  comparatively 
limited  water  supply  sources,  it  is  practically  inevi- 
table that  so  long  as  the  water  can  be  made  whole- 
some and  safe  the  Passaic  river  must  continue  to 
supply  a  considerable  part  of  that  portion  of  the 
state." 

The  board  finds  that  the  existing  pollution  of  the 
Passaic  river  above  the  intake  could  be  prevented  if 
proper  steps  were  taken,  and  that  sentimental 
objection  to  the  supply  can  better  be  overcome  by 
removing  obvious  f:)n-ns  of  ,)ollution  which  are 
offensive,  rather  than  by  abandoning  the  supply. 
Also  that  this  water,  before  treatment,  is  of  better 
quality  than  numerous  other  waters  which  are 
successfully  treated  and  safely  used  for  drinking 
purposes,  the  stream  receiving  less  sewage  effluent, 
showing  lower  bacterial  count,  and  draining  a  re- 
gion  with   considerably   less  pollution  per   square 


mile  than  several  of  the  oilier  approved  public  water 
supplies  of  the  state. 

"The  Little  Palls  filtration  plant  is  of  a  highly 
approved  type  and  efficiently  fji>erated,  the  chlorine 
/^as  treatment  there  employed  being  recognized  as 
the  best  form  oi  sterilization  in  use.  The  treat- 
ment given  effectively  removes  all  but  occasional 
niifl  minute  traces  of  pollution,  Moverover,  the 
health  records  of  Montclair  as  well  as  of  all  other 
( ilies  supplied  with  this  water  show  an  exception- 
ally low  typhoid  fever  death  rate  and  an  absence 
of  diseases  generally  accepted  as  resulting  from 
the  use  of  impure  water." 


Delay  in  Slii[)m<;nts  of  Materials  Used 

in  l*iirificalion  of  Water 

Difficulties  in  transportation  have  prevented 
prompt  shipment  of  chlorine,  hypochlorite,  bauxite, 
alum,  soda  ash,  copperas,  lime,  and  other  materials 
used  in  water  purification.  This  has  resulted  in  a 
very  serious  menace  to  life  and  health,  and  some 
epidemics  are  reported  to  have  been  occasioned 
thereby. 

Requests  from  the  state  health  officers  of  New 
York,  Michigan,  Ohio,  Minnesota,  Pennsylvania, 
and  Rhode  Island  have  been  received  by  the  U.  S. 
Public  Plealth  Service  for  its  aid  in  facilitating 
shipment.  Upon  representations  by  the  Surgeon 
General  to  the  officials  of  the  interstate  Commerce 
quest  of  the  Interstate  Commerce  Commission  that 
priority  be  given  the  shipment  of  such  materials. 
Personal  explanation  was  made  by  the  Surgeon 
General  to  the  officials  of  the  Intertsate  Commerce 
Commission  and  it  was  clearly  stated  that  these  ma- 
terials are  in  an  entirely  different  category  from 
other  materials  for  which  priority  has  been  re- 
quested, because  of  their  direct  relation  to  the  pre- 
vention of  disease  and  death.  In  spite  of  these 
facts,  the  Interstate  Commerce  Commission  deems 
it  inadvisable  to  give  general  priority  to  these  essen- 
tials in  public  health  work,  but  is  willing  to  act 
upon  requests,  giving  full  particulars,  in  cases  of 
individual  shipments,  to  use  its  best  efforts  to  ex- 
pedite the  movement  of  such  shipments. 

The  following  letter  from  the  Director,  Bureau 
of  Service,  Interstate  Commerce  Commission,  to  the 
Public  Health  Service,  dated  June  22,  1920  is  self- 
explanatory  : 

"The  Commission  has  received  your  letter  of  June  17, 
relative  to  the  urgent  need  for  chemicals  used  in  water 
purification  and  for  containers  for  those  chemicals. 

"The  Commissioner  has  been  apprised  of  the  great  need 
for  the  various  materials  named  in  your  letter.  Innum- 
erable demands  have  been  made  upon  this  Commission 
for  priorities  in  the  furnishing  of  cars  for  transportation 
of  commodities,  and  if  your  request  were  granted,  it  would 
necessitate  similar  action  with  respect  to  many  others. 
The  result  would  only  be  additional  confusion. 

"The  Commission  has  found  the  better  course  to  be 
to  act  upon  individual  requests  for  aid  that  are  found  to 
be  meritorious.  The  suggestion  was  therefore  made  to 
the  Secretary  of  the  Treasury  in  response  to  a  request 
for  priority  received  from  him  several  days  ago,  and  the 
suRScstion  is  now  made  to  you,  that  if  a  statement  be 
furnished,  supplemented  from  time  to  time,  of  shipments 
of  chemi'cals  urgently  needed  at  destination,  the  Commis- 
sion will  be  only  too  glad  to  do  all  it  consistently  can  do 
to  expedite  the  movement  of  such  shipments." 
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State  health  olticers  and  others  interested  are 
urged,  therefore,  to  send  their  requests  direct  to 
the  Interstate  Commerce  Commission  for  each  in- 
dividual shipment,  giving  full  particulars,  including 
the  name  of  the  railroad  and  the  shipping  and  des- 
tination points. 

The  Bureau  regrets  its  inability  to  secure  general 
priority  or  some  other  more  satisfactory  solution 
than  dealing  with  individual  shipments,  but  after 
earnest  and  energetic  effort  the  procedure  outlined 
above  is  the  best  that  can  be  secured. 


Highway  Concreting  Method  in  Iowa 

Different  methods  of  hauling  materials  for  con- 
crete roads  are  being  employed  by  several  contrac- 
tors in  the  diflferent  counties  of  Iowa.  The  bulletin 
of  the  Iowa  Highway  Commission  briefly  describes 
these  as  follows : 

"The  Polk  county  contractor  is  planning  a  cen- 
tral proportioning  plant  to  be  located  at  Saylor  for 
the  construction  of  the  Des  Moines-. A.nkeny  road. 
He  is  installing  the  derrick  alongside  the  North- 
western tracks.  He  plans  to  proportion  the  aggre- 
gate at  the  plant  and  to  haul  the  dry  batch  to  the 
mixer  on  the  grade.  His  hauling  outfit  will  con- 
sist of  light  trucks  carrying  one  or  two  batches 
each.  There  will  be  no  materials  dumped  on  the 
sub-grade.  The  average  haul  will  be  approximately 
two  miles ;  the  longest  haul  being  in  the  neighbor- 
hood of  four  miles. 

•  It  is  understood  that  the  Green  county  contractor 
has  planned  to  haul  the  wet  mix  from  a  central 
proportioning  plant  located  in  Jefferson.  The  con- 
tractor will  operate  both  the  city  and  county  job 
in  connection. 

"The  O'Brien  county  contractor,  it  is  understood, 
contemplated  hauling  materials  on  an  industrial  rail- 
way. The  gravel  will  be  secured  at  the  east  end 
of  the  project. 

"It  is  understood  that  the  industrial  railway  will 
be  used  in  Palo  Alto  county,  where  the  county  owns 
a  pit  and  will  furnish  the  material  in  stock  piles 
at  the  pit.  It  is  believed  that  practically  all  the  con- 
tractors will  make  use  of  the  latest  up-to-date  ma- 
chine finishing. 

"While  Iowa  road  engineers  believed  for  a  time 
that  the  salvation  of  Towa  from  a  road  construction 
standpoint  called  for  the  letting  of  contracts  carr}- 
ing  long  mileages,  there  is  a  tendency  to  believe  now 
that  better  progress  is  going  to  be  made  l)y  contract- 
ing for  the  work  in  short  mileages,  allowing  con- 
tractors of  smaller  means  to  take  on  such  quantities 
of  work  as  they  can  handle.  Probably  in  future 
lettings  the  individual  sections  will  be  shorter." 


The  road  program  of  the  state  of  Maine  con- 
templates the  expenditure  of  54,000,000  and  the 
ultimate  completion  of  an  880  mile  system  of 
macadam  roads.  A  $2,000,000  highway  bridge 
from  Portsmouth,  X.  H.,  to  Kittery,  Maine,  will 
be  opened  for  bids  about  August  1. 


A  new^  New  York  State  law  restricts  trucks 
and  trailers  operating  outside  of  cities  to  a  width 
of  8  feet,  height  of  12  feet  6  inches,  and  total 
weight  of  25,000  pounds. 


Designing  Highways  for  Tractor  and 
Trailer  Tralhc 

At  the  annual  meeting  of  the  National  Highway 
Association  in  New  York  City  in  Alay,  H.  I'dtinge 
Breed,  consulting  highway  engineer,  read  a  paper 
entitled,  "The  Relation  of  Highv/ay  Design  to 
Tractor  and  Trailer  Traffic,"  the  principal  points 
of  which  are  abstracted  in  the  following  para- 
graphs : 

Mr.  Breed  believes  that  tractor  and  trailer  traf- 
fic is  bound  to  continue  and  increase.  There  are 
registered  in  the  country  today  35.000  trailers,  and 
their  number  has  increased  more  than  100  per  cent 
in  the  last  two  years.  If  this  rate  of  increase 
should  continue  until  1930,  there  would  be  500,000 
tractors  and  trailers,  but  Mr.  Breed  believes  that 
there  will  be  at  least  double  that  number. 

( )ne  reason  for  this  belief  is  the  pressing  need 
which  is  met  by  them.  There  is  a  shortage  of 
freight  cars  all  over  the  country,  and  even  when 
they  are  available,  railroad  haul  is  more  expensive 
than  motor  traffic  for  short  hauls.  It  is  calculated 
that  if  we  combine  all  costs,  such  as  additional 
crating,  labor,  etc.,  to  make  a  less-than-car-load 
shipment  from  Yonkers  to  New  York,  the  cost 
averages  $1  per  100.  The  same  goods  moved  by 
motor  truck  or  tractor  and  trailer,  w^ith  the  de- 
creased boxing,  weight  and  labor,  averages  20  cents. 
This  gives  a  saving  of  80  cents  per  100  pounds  for 
a  twelve-mile  haul  in  favor  of  the  mentor  truck.  The 
saving  in  time,  in  space  for  storage  and  in  ma- 
terials are  all  in  favor  of  transportation  by  motor. 

The  use  of  trailers  makes  it  possible  for  one 
motor  truck  and  one  driver  to  do  the  work  of 
three  trucks  and  there  is  a  saving  in  gasoline. 

The  development  of  motor  transportation,  how- 
ever, suffers  a  serious  check  in  the  uncertainty  of 
highway  design.  This  spring  improved  roads  have 
gone  to  pieces  as  they  never  have  before,  an  illus- 
tration being  the  Lincoln  highway  between  Trenton 
and  Philadelphia.  Some  say  the  damage  is  due 
to  a  hard  winter,  but  Mr.  Breed  does  not  believe 
this.  Weather  is  a  natural  condition  that  should 
not  hurt  a  healthy  protected  organism,  either  hu- 
man or  highway.  The  roads  are  not  designed  for 
the  loads  they  must  bear,  and  unless  they  are  de- 
signed to  carry  the  necessary  traffic  they  do  not 
fulfill  their  function,  but  hinder  rather  than  help 
distribution. 

Adequate  design  of  highways  for  tractor  and 
trailer  traffic  means  an  immediate  provision  for 
three  lines  of  traffic  near  all  the  large  cities  and  on 
all  trunk  routes,  with  the  possibility  of  adding  10 
feet  for  a  fourth  line.  At  least  9  feet  should  be 
allowed  for  each  line  of  traffic.  The  additional 
width  is  necessary  to  permit  cars  going  from  12  to 
40  miles  an  hour  to  pass  tractors  and  trailers 
moving  at  a  speed  of  from  6  to  12  miles  an  hour. 

Turns  must  be  widened  because  of  the  greater 
length  of  the  tractor  and  trailer,  and  curves  must 
be  super-elevated  in  order  that  they  may  keep  in 
their  own  line  of  traffic.  Reducing  grade  reduces 
consumption  of  gasoline  and  increases  the  load 
that  can  be  hauled,  and  this  saving  on  main  roads 
heavily  traveled  often  compensates  in  two  or  three 
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ycrirs  for  any  adilitioiial  co.it  iiiMjKcd  in  icilucii!;^ 
grades. 

IJcoausi-  of  the  distribution  of  tiie  load  in  sev- 
eral veliiek's  and  because  of  (lu-ir  slower  nKJVeinent, 
traetors  and  trailers  arc  less  hard  in  inipaet  nix'U 
a  pavement  than  are  heavily  loaded  Iruclss.  Ilicy 
ri'(|uiri-  no  j^^ri'ati-r  strt-nj^'lh  of  foinidalion  or  bcttir 
type  of  sm'faeinj,'  than  should  be  |)rovid(.'d  ifor 
rei^ular  heavy  (raHie,  but  all  hea\  v  trall'ic  ref|uircs 
an  ade(|uate  foundation  and  a  durable  type  of  |)a\c- 
nieiit.  A  semi  (Inial)U'  pa\('ment  for  liea\  \-  Irallie 
is  sheer  waste. 


In  the  (leetion  next  November,  the  state  of 
Missouri  will  vote  on  a  $(i(), 000. 00(1  bond  issue  for 
highway  development  that  has  been  endorsed  botli 
by  the  State  l-?ankers  Association  and  by  the  State 
Federation  of  Labor. 


'J'he  citizens  of  the  hve  counties  in  Illinois 
through  which  the  ( irant  Highway  passes,  have 
petitioned  Governor  Lowden  and  the  state  highway 
officials  to  resume  construction  work  on  the  Grant 
Highway. 


Wayne  County  Concrete  Roads 

The  li»l!)  report  of  the  Board  of  County  Road 
Commissioners  of  Wayne  county,  Michigan,  in- 
cludes a  copy  of  their  specifications  for  I'ortland 
cement  concrete  pavement  from  which  the  follow- 
ing extract  should  prove  of  interest  to  all  highway 
officials,  as  it  represents  the  best  thought  of  men 
eminently  qualified  to  write  specifications  for  this 
type  of  highway  surface : 

"The  proportions  for  the  bottom  course  shall  consist 
of  two  parts  cement ;  four  parts  of  fine  aggregate ;  and 
seven  parts  coarse  aggregate ;  four  inches  thick,  evenly 
and  thoroughly  mixed — parts  of  cement,  fine  aggregate, 
and  coarse  aggregate,  to  be  determined  by  measurement. 
Aggregate  for  wearing  course  shall  consist  of :  hard, 
tough,  durable,  crushed  granite  or  trap  rock — with  a 
French  co-efficient  of  wear  of  at  least  16,  graded  in 
size,  free  from  dust,  loam,  vegetable,  or  other  deleterious 
matter  and  shall  contain  no  soft,  flat,  or  elongated  parti- 
cles. The  size  of  the  coarse  aggregate  shall  be  such  as 
to  pass  a  1  %  inch  round  opening ;  and  be  retained  on  a 
screen  having  one-fourth  inch  opening.  In  no  case  shall 
the  coarse  aggregate  contain  frost  or  lumps  of  frozen 
material.  The  wearing  course  shall  be  mixed  in  the 
manner  hereinbefore  specified,  in  the  proportion  of  two 
parts  cement,  three  parts  fine  aggregate,  and  five  parts 
coarse  aggregate — three  inches  thick.  The  wearing  course 
shall  be  placed  immediately  after  mixing;  and  in  no  case 
shall  more  than  thirty  minues  elapse  between  the  time 
the  concrete  for  the  base  has  been  mixed  and  placed, 
and  the  time  the  wearing  course  is  placed." 

Wayne  County  has  been  recognized  during  the 
last  thirteen  years  as  one  of  the  greatest  pioneers 
in  the  construction  of  cement  concrete  roads  on  a 
large  scale.  During  this  period,  it  has  been  for- 
tunate in  having  its  highway  construction  program 
supervised  by  a  board  whose  personnel  has  not  been 
frequently  changed  and  in  having  the  services  for 
the  greater  portion  of  this  period  of  Edward  X. 
Hines,  who  is  much  interested  in  the  development 
of  the  county  road  system  and  who  has  given  It 
much  thought. 

With  experience  extending  over  such  a  period  in 
the    construction    of   about    180    miles   of    concrete 


highway  u>ing  various  witlths,  thicknesses,  propor- 
tions of  mixture  and  character  of  aggregate,  as  well 
as  conteiifhtig  with  varying  conditions  oi  soil  and 
traffic,  the  eonelusions  of  Air.  Hines  and  his  asso- 
( iates  as  to  the  best  type  of  cement  concrete  road 
construction  should  have  great  weight  with  others 
engaged  in  tiie  design  and  construction  oi  highway 
surfaces.  This  is  substantiated  by  the  rej^jrt  which 
states  that  the  development  of  their  road  improve- 
ment pfjlicy  has  been  along  sound  lines  and  that 
'everywhere  other  counties  anrl  entire  states  have 
turnerl  to  or  are  looking  tf)  fair  type  of  construction 
jMid  our  methods  as  the  only  real  solution  of  their 
highway  ])roblems." 

'ihe  signilicant  features  of  the  extracts  fn^m 
specifications  f|Uoted  above  which  will  immediately 
impress  themselves  uinjn  engineers  unfamiliar  with 
Wayne  county  practice  are  that  the  specification  is 
for  a  two-course  pavement ;  that  the  aggregate  for 
wearing  surface  is  required  to  be  a  "hard,  tough, 
durable  crushed  granite  or  trap  rock,  with  a  French 
co-efficient  of  wear  of  at  least  10;  that  the  base 
course  consists  of  four  inches  of  a  1 .2 :3i4 
mixture  and  the  wearing  surface  of  three  inches  of 
l-.V/i-.^Yz  mixture. 

Of  the  2tG  tests  of  road-building  rock  from  'Mi 
states  made  by  the  Bureau  of  Public  Roads  during 
1919,  only  17  of  the  samples  would  have  complied 
with  the  Wayne  county  specifications.  If  the  officials 
of  Wayne  county,  after  such  unusual  opportunities 
for  observation  and  analysis,  consider  such,  rigid 
requirements  for  aggregate  and  such  richness  of 
mixture  essential  to  the  success  of  the  cement  con- 
crete pavement,  it  seems  pertinent  to  inquire  what 
results  may  be  expected  in  states  where  such  ag- 
gregates are  not  obtainable  and  where  the  consid- 
eration of  economy  has  resulted  in  far  leaner  mix- 
tures and  in  many  cases  a  lesser  thickness. 

Are  the  many  cement  concrete  roads  being  built 
five  and  six  inches  thick,  of  a  1 :2  :4  mixture,  and 
with  an  aggregate  offering  only  one-third  to  one- 
half  the  resistance  to  impact  and  abrasion  specified 
by  Wayne  county,  doomed  to  certain  and  early  fail- 
ure? If  Wayne  county  practice  is  correct,  this  is 
not  an  illogical  conclusion. 


New  Highway  Commission  for  New  Jersey 

On  June  oOth  Governor  Edwards  removed  from 
office  the  five  members  of  the  New  Jersey  State 
Highway  Commission  and  appointed  a  new  com- 
mission, at  the  same  time  calling  a  special  session 
of  the  State  Senate  for  July  2Tth  to  consider  for 
confirmation  the  appointments  made. 

On  July  1st  the  new  commission  organized,  with 
George  L.  Burton  of  South  River  as  chairman,  and 
chose  Thomas  J.  Wasser,  county  engineer  of 
Hudson  County,  as  state  highway  engineer,  with  a 
salary  of  $10,000  a  year. 

Governor  Edwards,  in  a  communication  to  the 
new  board,  strongly  urged  that  they  provide  for  a 
meeting  of  the  commission  each  week  during  the 
period  of  active  construction,  and  that  the  relations 
between  the  State  Flighway  Commission  and  the 
Counties  be  so  definitely  determined  that  there  will 
be  at  all  times  a  cordial  cooperation  rather  than  a 
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series  of  disputes,  such  as  the  Governor  understood 
had  served  to  interfere  with  highway  work  in  the 
past. 


The  city  of  Omaha,  Nebraska,  on  the  first  of 
July  took  over  the  plant  of  the  Omaha  Gas  Com- 
pany, and  will  operate  it  as  a  muncipal  plant.  The 
price  was  fixed  at  $4,500,000  by  a  condemnation 
court,  described  in  Public  Works  for  April  17. 


Rochester  Ash  Barrel  Carrier 

By  John  n.  C.hil.l* 

In  Rochester,  N.  Y.,  ashes  are  collected  by  a  gang 
of  nine  men  and  a  foreman-  Four  of  the  gang, 
known  as  "truckers,"  precede  the  others  and  truck 
out  the  ash  containers  from  the  rear  of  the  prem- 
ises to  the  curb.  The  wheels  on  the  trucks  ordi- 
narily used  are  eight  inches  in  diameter  and  th2 


PICKING   UP   BARREL    WITH    CARRIER. 


CARRYING    ASHES    DOWN    STEPS.      ' 

trucks  have  always  been  more  or  less  unsatisfactory, 
especially  in  snow  and  soft  ground. 

A  new  type  of  carrier  has  recently  been  designed 
by  John  T.  Lynch,  of  the  Department  of  Public 
Works.  This  carrier  has  wheels  26  inches  in  diam- 
eter, placed  25  inches  apart  so  that  the  carrier  will 
receive  the  largest  sugar  barrel  used  as  an  ash 
container.  There  are  also  two  smaller  wheels  14 
inches  apart  which  are  particularly  useful  on  nar- 

•Assistant    Engineer,    Rochester    Bureau    of    Muncipal    Research. 


row  walks,  on  steps  and  going  over  bumps.  The 
tires  are  1^  inches  wide.  The  frame  is  made  of 
;Ki-inch  pipe  and  frame  and  wheels  are  so  located 
with  reference  to  each  f)ther  that  the  load  balances 
well  in  any  position.  A  rod  AB  carries  a  double 
hook  which,  dropped  over  the  top  of  tlK*  barrel, 
is  used  to  tilt  it  while  slipping  the  heel  of  the  car- 
rier under  the  barrel,  and  also  holds  the  barrel  on 
the  carrier.  The  large  wheels  make  it  easy  to  roll 
the  carrier  in  snow  or  on  soft  ground  and  on  steps, 
and  in  general  the  carrier  is  propelled  much  more 
easily  than  the  ordinary  one,  which  is  of  the  type 
made  for  use  in  freight  houses  and  similar  work. 
It  also  possesses  the  advantage  of  making  less  noise 
on  sidewalks,  less  ashes  are  spilled,  and  there  is 
less  danger  of  accident  to  the  trucker. 

In  a  recent  trial  under  ordinary  collecting  con- 
ditions in  a  residential  district,  it  was  found  thai 
the  area  covered  in  six  full  days  with  the  new  bar- 
le'  carriers  required  eight  days  with  the  old  kind 
of  carrier.  The  collection  gang  (not  including 
teams)  consisted  of  nine  men  at  45  cents  each  and 
one  foreman  at  4G  cents,  giving  a  total  cost  per  hour 
of  $4.51,  or  $21G.-18  for  48  hours'  work.  Sixty- 
four  hours  at  the  same  rate  would  cost  $288-64,  o» 
a  saving  of  $72.15  per  week.  As  the  new  carriers 
cost  only  $30  each,  it  is  possible  to  save  the  price 
of  more  than  two  of  them  each  week. 


Prompt    Payment    of   Freight 
Required 


Bills 


U.  S.  Interstate  Commerce  Commission  has 
ruled  that,  beginning  July  1st,  "responsible  ship- 
pers" will  be  allowed  ninety-six  hours,  not  includ- 
ing legal  holidays  or  Sundays,  in  which  to  arrange 
for  payment  of  freight  charges  to  railroads;  where 
bills  are  presented  to  shipper  prior  to  or  at  time 
of  delivery  of  freight,  ninety-six  hours  dates  from 
first  4  P.  M.  after  delivery;  where  bills  are  presented 
subsequent  to  delivery  of  freight,  ninety-six  hours 
dates  from  first  4  P.  M.  following  presentation  of 
bill. 


Conference   of    Engineers    of   New 
York   State 

The  first  conference  of  city  engineers  of  all  the 
cities  in  New  York  State,  was  held  at  Jamestown 
on  the  afternoon  of  July  6th  in  connection  with  the 
annual  meeting  of  the  New  York  State  Conference 
of  Mayors  and  Other  City  Officials.  State  high 
way  commissioner  PVederick  S.  Greene  discussed 
paving  cost  and  construction  and  chief  engineer 
Theodore  Horton  of  the  State  Department  spoke 
on  sewerage  and  sewage  disposal  problems.  _ 

Mr.  Horton  urged  the  engineers  to  have  their 
cities  adopt  the  separate  sewer  system  as  soon  as 
possible,  as  he  claimed  that  such  system  will  be 
more  economical  than  a  combined  sanitary  and 
storm  water  sewer.  He  criticised  the  cities  for  lack 
of  proper  maintenance  of  sewerage  systems  and 
disposal  works.  "I  refer  not  so  much  to  the  sewers," 
he  said,  "as  to  the  disposal  works,  which  in  most 
cases  have  been  constructed  at  considerable  cost, 
and  the  benefits  from  which  in  many  instances  have 
been  largely  nullified  by  careless  operation  and  in 
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some  cases  ahsohitc  lu-pflcrt.  If  tliose  (lisiu.-.il 
works  .'irc  worth  hiiildiiij,'^  at  all,  tiu-y  arc  ccrtaiiil\- 
woilli  (i]HTatiiij^',  and  if  civic  pride  and  sound  Ijum 
lu-ss  policy  ai'e  not  siillicieiit  incentives  to  induce 
proper  operation  of  these  works  when  once  built, 
till-  State  Departments  of  Health  and  Conservation 
are  justilied   in   taking'  suitable  action   to   force  it." 


A  S<'W«M-  Svslem  lor  .S  ].{){) 

riu"  st'wcra^e  and  si'wa<.^e  ircatniciit  plant  ot  (amp 
Mills,  llu-  Lonj^  Island  army  cantoiunent,  was  re 
cenlly  sold  to  the  lUiffalo  1  louse  Wrecking  &  Sal- 
vaj^e  Company,  in  coimection  with  the  l)uildin},'s 
and  eiUire  e(|uipmeiU  of  the  camp,  and  that  com- 
pany has  recently  turned  over  the  entire  sewer 
plant  to  the  \illafje  of  Ilempstead,  Lonj^  Island,  for 
the  nominal  payment  of  $1.00.  Ilemiistcad  already 
has  a  sewerage  system  and  it  is  not  probable  that 
it  will  !)e  able  to  use  all  of  the  pipes  and  other 
sewer  appurtenances  of  Camp  Mills.  The  sewage 
treatment  plant,  however,  is  adjacent  to  that  of 
Hcmi'jstead  village  and  is  said  to  be  excellently 
designed  and  constructed,  and  it  is  probable  that 
the  village  will  be  able  to  use  tliis  and  also  the 
pumping  station,  which  is  provided  with  an  electric 
equipment  having  a  capacity  of  2,500,000  gallons  of 
sewage  a  day. 


Philadelphia  Sewer  Contract  Abandoned 

The  Philadelphia  Subway  Construction  Company 
has  been  working  on  a  contract  totalling  a  little 
over  $1,000,000  for  the  construction  of  a  sewage 
disposal  plant  in  Philadelphia,  but  recently  has 
refused  to  complete  the  work  on  the  plea  that  it 
would  entail  a  loss  to  them  of  about  $-2,000,000.  The 
company  is  bonded  for  $512,000  and  suit  may  be 
brought  to  recover  on  the  bond.  The  Director  of 
Public  Works  and  the  Chief  of  the  Bureau  of 
Surveys  have  taken  over  the  plant  of  the  contractor. 


Garbage  Disposal  Contract  in  Litigation 

Atlantic  City,  New  Jersey,  in  November,  191o, 
entered  into  a  contract  with  the  Farmers  Supply 
and  Products  Company,  whereby  this  company  was 
to  remove  all  garbage  and  dead  animals  from  the 
city  until  August  31,  1921,  for  the  sum  of  $195,- 
000 ;  the  company  furnishing  a  bond  to  the  amount 
of  one-half  of  that  sum.  On  April  1,  1919,  the 
company  notified  the  city  that  it  would  cease  to 
collect  garbage,  and  since  then  it  has  made 'no 
collections. 

The  reason  given  by  the  company  was  that  fully 
30  per  cent  of  the  matter  collected  by  the  company 
from  the  garbage  pails  of  the  citizens  was  rubbish, 
consisting  of  bottles,  cans,  and  refuse  matters  of  all 
descriptions.  The  company  claims  that  these  mat- 
ters damaged  the  machinery  in  the  reduction  plant 
on  Crab  Island  and  also  that  the  company  was  put 
to  an  excessive  expense  for  coal  to  destroy  matter 
which  should  not  have  been  mixed  with  the  garbage. 
It  also  claims  that  the  most  valuable  garbage  was 


collected  by  persons  who  had  no  authority  to  do 
so.  It  was  further  claimerj  that  the  city  officials 
had  agreed  to  build  a  canal  whicli  would  facilitate 
the  passage  of  scows  from  the  loading  staticni  to 
ihc  K  diiction  plant,  but  had  failed  to  do  so. 

In  Kinse(|uence  of  the  failure  oi  the  contractors 
to  collect  garbage  subsequetU  to  Ajjril  3rd  of  last 
year,  the  city  was  ffjrced  to  enter  into  a  contract 
with  other  ]>arties,  paying  them  $215  a  <lay  for 
such  disposal.  The  city  brrjught  suit  against  the 
company  for  .$250,000  damages  caused  by  the 
;ibandomncnt  of  the  contract,  which  necessitated 
making  this  higher  payment  for  collection.  The 
comi)any  has  brotight  a  countersuit  against  the  city 
for  $207,000.  The  former  case  was  tried  on  July 
1st  and  a  verdict  rendered  of  "no  cause  for  action." 
We  are  not  informed  whether  or  not  defmite  action 
has  been  taken  in  the  suit  of  the  company  again -t 
the  citv. 


Millions  Wish  to  Emigrate  to  United  States 

The  special  correspondent  of  the  Boston  Evening 
Transcript  cables  from  Geneva,  June  19,  that  Eu- 
rope is  still  overpopulated  and  that  vast  numbers  of 
its  inhabitants  are  anxious  to  emigrate  to  the  United 
States.     He  says,  in  part : 

Millions  of  European  workers  are  today  anxiously  and 
impatiently  knocking  at  America's  closed  doors  for  admit- 
tance to  the  promised  land  of  liberty  and  equal  opportuni- 
ties, to  enlist  in  America's  great  industrial  army. 

The  careful  investigations  which  1  have  been  making 
here  justify  the  estimate  that  from  ."j.OOO.OOO  to  6,0000,0fK) 
workers  at  least  are  ready  to  leave  Europe  at  a  moment's 
notice  for  America  if  they  are  given  tlie  chance. 

Not  only  is  there  no  labor  shortage  in  Europe  in  conse- 
(luence  of  the  war,  but  there  is  in  many  countries  an  acute 
crisis  of  unemployment.  In  eastern  Europe  economic  dis- 
tress is  so  great  that  it  outweighs  national  objections  to 
emigration  even  among  tlie  nations  that  have  regained 
tlieir  ancient  freedom.  Europe  is  suffering  more  acutely 
from  the  effects  of  overpopulation  today  than  it  did  in  the 
years  before  the  great    war. 

European  governments  for  some  time  have  been  aware 
of  the  surprising  and  alarming  circumstance  that  Europe, 
after  losing  millions  of  men  in  battle,  is  still  dangerously 
overpopulated.  and  far  from  discouraging  or  attempting 
to  place  restriction  on  emigration  to  America,  as  it  was 
at  first  expected  they  would  do.  they  are  anxious  to  facili- 
fate   it  as   much   as  possible. 

A  prominent  Italian  government  official,  with  whom  I 
discussed  this  problem  recently,  expressed  the  Italian  point 
of  view  as  follows : 

"More  than  ever  before,  emigration  is  a  vital  question 
for  Italy  today.  The  chief  cause  of  the  unrest  that  is 
prevailing  in  Italy  is  due  to  unemployment.  It  is  the  most 
natural  and  excusable  form  of  labor  unrest,  and  has  no 
connection  with  bolshevism.  although  bolshevism  is  un- 
doubtedly seeking  to  exploit  it  for  its  own  anarchic  ends. 
Thousands  of  honest  Italian  workers,  who  returned  from 
America  to  Italy  during  the  war  to  fight  for  their  country, 
have  been  waiting  vainly  for  many  months  for  permission 
to  go  back  to  the  United  States  and  do  their  old  work. 
The  Italian  government,  whicli  at  first  committed  the 
common  error  of  believing  that  it  would  be  necessary  to 
restrict  emigration  after  the  war,  has  been  negotiating  for 
a  long  time  with  the  authorities  at  Washington  in  order 
to  get  the  existing  American  lestrictions  on  immigration 
modified  in  favor  of  Italian  workers,  but  unfortunately  it 
seems  that  these  negotiations  are  not  leading  anywhere." 

What  is  true  of  Italy  applies  in  a  large  measure  also 
to  the  countries  of  eastern  Europe,  where  there  is  not 
only  unemployment,  but  famine,  pestilence  and  war.  For 
over  a  year  there  has  been  a  great  westward  movement  of 
emigrants  in  Europe  from  Russia.  Poland.  Rumania  and 
the  Ukraine.     Hundreds  of  thousands  of  these  emigrants 
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have  stuck  fast  in  Germany  and  Austria,  because  they 
were  unable  to  get  any  farther  and  above  all  to  rcacli 
America,  still  the  land  of  their  dreams.  The  anti-Semitic 
wave  that  is  sweeping  over  tiie  Russian  border  countries 
has  swelled  the  ranks  of  these  eastern  emigrants,  many  of 
whom  are  Jews.  They  are  unwelcome  in  Germany  and 
Austria,  where  their  presence  serves  to  aggravate  eco- 
nomic distress  and  where  anti-semitic  feeling  is  also  al- 
ready running  very  high.  But  farther  west  in  Europe 
they  cannot  go,  at  least  not  in  great  numbers,  and  they 
are  a  serious  menace  to  reconstruction  where  they  are. 

Precautions  America  will  certainly  have  to  take  if  she 
decides  to  abolish  existing  restrictions  on  immigration 
before  it  is  too  late,  but  they  should  be  rather  medical  than 
political  in  character.  There  is  a  very  real  danger  that 
foreign  labor  might  bring  foreign  pestilences  with  it  to 
America  at  present.  All  kinds  of  epidemics  are  raging  in 
the  countries  of  eastern  Europe.  The  reorganization  of 
American  quarantine  stations  on  modern  lines,  particularly 
as  regards  disinfection  preventing  the  introduction  of  ty- 
phus, must  be  effected  before  America  opens  wide  her 
gates,  as  Europe  hopes  she  will  at  last. 


Emigration   to   Canada 

Emigration  to  Canada  is  expected  to  receive  a 
great  impetus  during  the  present  season  through 
the  efforts  of  the  Western  Canada  Colonization  As- 
sociation which  has  already  raised  a  large  part  of 
the  $1,500,000  fund  required  to  bring  50,000  5-per- 
son  families  from  the  United  States  These,  with 
70.000  families  from  Europe,  are  wanted  to  settte 
20,000,000  acres  of  idle  land  lying  l)etween  paral- 
lel, railway  lines. 

This  association  estimates  that  each  settler  is 
worth  $T4()  per  year  to  the  railroads  alone,  and  the 
program  is  to  make  it  so  attractive  and  profitable 
to  the  settlers  that  at  least  75.000  more  families  will 
soon  come  independently  from  the  United  States 
to  join  the  50,000  secured  by  the  present  campaign. 

If  this  program  is  carried  out  it  will  be  worth 
while  not  only  to  find  a  means  of  replacing,  two 
to  one.  the  emigrants  from  the  United  States,  but  to 
also  discover  and  emulate  the  means  by  which  the 
Canadians  make  so  attractive  farming  that  has 
ceased  to  hold  a  large  percentage  of  the  laboring 
class  in  this  country. 


More  Plentiful  Farm  Labor 

Reports  from  Ponta  City,  Oklahoma,  state  that 
the  Wheat  Belt  of  Oklahoma  is  surfeited  with  labor. 
"There  are  three  men  for  everv  job  in  the  harvest 
field." 

Similarly  Kansas  city  reports  that  "The  Labor 
situation  throughout  the  West  has  changed  entire- 
ly. There  is  more  labor  here  seeking  employment 
than  there  is  employment.  Idle  men  are  in  evidence 
almost  anywhere.  This  condition  is  having  its  ef- 
fect on  railroad  labor  in  the  west  and  all  are  trying 
to  do  better  so  that  they  may  hold  their  jobs.  We 
are  coming  rapidly  to  the  point  where  there  is  too 
much  labor  for  the  work  to  be  done." 

The  above  is  "Interesting  if  True,"  and  it  is  most 
earnestly  to  be  hoped  that  it  not  only  is  true,  but 
that  it  will  remain  true,  and  that  the  good  effects 
be  not  impaired  by  suicidal  strikes  created  by  radi- 
cals and  intended  to  force  artificial  and  impossible 
standards  of  hours  and  wages.  Reports  are  already 
beginning  to  indicate  that  the  impossible  wages  de- 
manded have  caused  such  a  reduction  of  construc- 
tion that  many  workers  are  out  of  employment  and 


despite  their  nominal  high  wages,  are  receiving 
smaller  total  sums  and  will  be  glad  soon  to  work 
for  reasonable  prices  and  to  give  a  more  honest 
equivalent  for  their  ])ay.  This  condition  will  of 
course  obtain  in  the  end,  but  the  amount  of  damage 
that  can  precede  it  is  still  enormous. 


Japanese  Labor 

During  the  year  just  j)assed,  the  emigration  from 
Japan  to  the  United  States  has  averaged  about  1,000 
persons  per  month,  of  whom  nearly  one-half  were 
women.  These  are  admitted  under  the  "Gentle- 
man's Agreement,"  besides  which  an  unknown  but 
relatively  small  number  have  made  illegal  entry  into 
this  country.  Considering  that  the  deficiency  in 
labor  is  continually  increasing,  and  it  now  estimated 
as  high  as  4,00(i.(>(>0  or  5,000,000,  it  would  seem  well 
to  have  this  number  of  Japanese  immigrants  very 
greatly  increased  by  reducing  the  restrictions,  at 
least  for  several^  years. 

During  recent  weeks,  the  immigration  of  Mexi- 
can labor  into  the  United  States  has  been  at  the  rate 
of  about  1,000  per  week  until  it  was  stopped  by  the 
orders  issued  June  2o  to  Mexican  officials. 


On  July  1st,  the  price  of  Portland  cement  at  St. 
Paul  and'Minneapolis  changed  from  $2.37  to  $2.52. 


General  Marshall  Appointed  Manager  of 
the  Associated  General  Contractors 

The  executived  board  of  the  Associated  General 
Contractors  of  America  has  appointed  as  general 
manager  of  the  Association  General  R.  C.  Marshall, 
Jr..  recently  chief  of  the  Construction  Division  of 
the  U.  S.  Army. 

TJie  Bulletin,  the  official  publication  of  the  Asso- 
cition  says : 

"The  selection  of  General  Marshall  marks  the  be- 
ginning of  the  active  campaign  to  carry  through  the 
program  which  has  been  developing  during  the  past 
year  of  preliminary'  work.  Besides  the  direction  of 
the  work  of  the  sixteen  committees,  this  program 
includes  the  development  of  the  Publication  and  In- 
formation Service,  the  Contractors'  Service  Corpora- 
tion, the  Legislative  Service,  and  other  Service 
Bureaus  of  the  Association,  and  the  several  Mem- 
bers' Divisions,  including  the  Building  Contractors' 
Division,  the  Public  Works  Contractors  Division, 
the  Highway  Contractors'  Division  and  the  Railroad 
Contractors'  Division — many  of  which  have  been 
organized  in  charge  of  different  members  of  the 
staff  during  the  past  year. 

The  rapid  growth  of  the  association  from  a  mem- 
bership of  97  construction  firms  representing  a 
few  centers  to  700  construction  firms  representing  36 
states  and  150  cities  throughout  the  country,  and 
the  position  of  leadership  which  the  association  has 
been  asked  to  take  on  questions  of  national  impor- 
tance relating  to  legislation,  construction  develop- 
ment, labor  materials,,  transportation,  methods, 
trade  practices,  etc.,  as  a  result  of  the  work  which 
has  already  been  done,  offer  to  General  Marshall  a 
field  of  activity  commensurate  with  the  ability 
which  he  has  shown  as  Chief  of  the  Construction 
Division  of  the  Armv." 


JlM.Y    17.    VXH) 
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Pure  vs.    Purifle<l    Water 

No  drink.  |)rc'-\var  or  other,  can  compare  witli 
sprinji;  water  fresh  and  cold  from  granite  hills,  or 
even  from  other  geological  formations.  Would  that 
sucii  water  could  be  furnished  to  the  residents  of 
every  city !  But  even  though  there  were  enough 
of  it  to  make  this  possible,  after  it  had  flowed 
through  miles  of  pipes  and  conduits  it  would  have 
lost  some  of  its  almost  perfect  purity,  and  in  addi- 
tion a  certain  quality  which  can  not  be  detected  by 
chemist  or  bacteriologist  but  is  as  real  as  the  differ- 
ence between  the  ozone-laden  air  of  the  balsam 
forest  where  it  emerged  from  the  rocks  and  the 
dead  air  of  the  city  where  it  is  drawn  from  the 
faucet. 

In  the  northern  part  of  New  Jersey  there  is  a 
population  of  about  two  million  on  an  area  of  about 
one  thousand  square  miles,  or  two  thousand  to  the 
square  mile.  The  yield  or  run-off  of  this  section 
is  about  400,000  gallons  per  day  per  square  mile, 
or  sufficient  to  supply  100  gallons  per  capita  daily 
to  four  thousand  people  if  all  of  it  were  retained 
in  intercepting  reservoirs.  In  other  words,  half  of 
the  water  flowing  from  the  entire  area  is  needed  to 
supply  the  present  population ;  and  in  thirty  to 
fifty  years,  when  the  population  will  have  doubled, 
the  run-oflf  from  the  entire  area  will  be  needed. 
But  part  of  this  area  is  salt  meadows,  low  land  in 
river  bottoms  and  other  areas  the  yield  of  which 
can  not  be  utilized  unless  as  flow  in  the  rivers. 
Probably  not  more  than  ten  per  cent  of  the  area 
is  such,  topographically  and  geographically,  that  its 
yield  can  be  impounded  in  reservoirs  above  the 
sources  of  actual  sewage  pollution,  while  very  little 
of  it  is  not  subject  to  pollution  from  small  settle- 
ments and  farms. 

It  is  therefore  evident  that  not  only  spring  water 
but  even  that  from  impounded  mountain  streams 
is  unattainable  by  a  great  part  of  the  population  of 
this  area.  In  fact,  even  at  present  it  is  necessary 
to  use  water  from  rivers,  and  thus  avail  of  the  run- 
ofT  from  low  lands  and  of  the  headwaters  of  the 
rivers  outside  the  area  under  consideration. 

All  of  which  is  in  explanation  of  the  decision  of 
the  New  Jersey  Board,  recorded  elsewhere  in  this 
issue,  that  Montclair,  already  enjoying  a  purified 
water  supply  that  is  safe  and  better  than  many 
cities  are  content  with,  can  not  expect  to  obtain  a 


part  of  the  limited  mountain  stream  supplies  of 
tiu!  slate  which  li;ts  already  been  acfjuired  by  an- 
(;tli(i-  nmiiicipality.  Water  that  is  naturally  pure 
(ill  the  |x)pular  use  of  that  term,  which  means  safe 
and  palataljle)  can  be  liad  by  comparatively  few,  in 
the  northern  states  at  least;  the  majority  must  be 
content  if  they  receive  purified  water  which  is  al- 
most if  not  (|uit('  equally  safe,  if  not  so  acceptable 
to  the  i)alate  and  imagination. 


General  \rar.shall  Manager  A.  C-  (]. 

The  ap|)oiiitinent  of  <  icn.  K.  (".  Marshall,  Jr.,  as 
manager  of  the  Associated  fieneral  Contractors 
of  America,  is  of  great  importance  in  that  it  gives 
definite  leadership  and  provifles  a  resfxjnsible  and 
experienced  head  to  vvfjrthily  represent  a  powerful 
organization. 

The  associatif)!!.  (ieneral  Marshall,  and  the  public 
arc  to  be  congratulated  on  the  coordination  of  un- 
usual ability  and  very  wide  and  successful  experi- 
ence, intimate  relations  with  great  construction 
problems  and  the  high  prestige  that  Tien.  Marshall 
possesses,  with  the  enormous  growing  influence  of 
the  association,  its  large  membership  of  great  con- 
tractors, its  already  great  influence  in  national, 
state  and  private  construction  matters  and  its 
avowed  program  for  developments  and  federation 
of  active  interests  embracing  hundred  of  millions 
of  dollars  of  property  and  thousands  of  individual 
engineers,  owners  and  contractors  annually. 

After  many  years  of  preparatory  work  by  various 
organizations  in  its  endeavor  to  create  a  national 
association  of  construction  interests,  the  Associated 
General  Contractors  of  America,  organized  less 
than  2  years  ago,  immediately  assumed  a  high  posi- 
tion commanding  respect  for  its  personnel  and  its 
technical  and  financial  standing,  and  has  rapidly 
developed  to  a  point  where  it  is  the  accepted  na- 
tional leader,  and  maintains  important  offices  at  the 
Capitol  and  in  great  cities  and  numerous  branches 
throughout  the  country,  with  classified  special  de- 
partments dealing  with  many  of  the  greatest  and 
most  difficult  problems  of  construction  interests. 

The  appointment  of  an  abundantly  qualified 
executive  who  can  coordinate  all  of  the  interests 
and  give  his  entire  personal  attention  to  their  di- 
rection, is  the  one  step  most  needed  to  promote  the 
greatest  security  and  most  rapid  development  of 
the  association. 

Gen.  Marshall  brings  to  this  position  a  unique 
experience  covering  20  years  service  in  the  U.  S. 
Army  in  charge  of  a  vast  amount  of  public  work  of 
a  wide  variety  including  almost  all  kinds  of  ordi- 
nary and  difficult  construction. 

Since  he  was  made  chief  of  the  construction  divi- 
sion of  the  army  on  June  26,  1918.  he  has  had 
charge  of  all  building  work  for  the  War  Department 
involving  an  expenditure  of  nearly  81,000,000,000, 
much  of  it  for  emergency  work  under  conditions 
of  unprecedented  haste  and  difficulty.  The  rapid 
and  efficient  execution  of  this  work  has  brought 
Gen.  Marshall  into  contact  with  a  great  number  of 
officials,  contractors,  and  all  kinds  of  people  inter- 
ested in  the  work,  as  well  as  with  federal,  financial 
and  commercial  bodies  with  whom  tactful  diplomacy 
and  full  knowledge  of  the  work  were  indispensable. 
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The  experience  and  liigh  reputation  due  to  his 
threat  success,  and  his  attractive  and  forceful  per- 
sonahtv.  together  with  his  popularity  and  the  wide 
extent  of  his  personal  acquaintance,  will  be  invalu- 
able to  the  Associated  General  Contractors. 

Every  engineer,  contractor,  public  official,  archi- 
tect and  dealer  who  is  directly  or  indircely  inter- 
ested in  construction  work  will  benefit  with  the 
Associated  General  Contractors  in  the  notable  suc- 
cess that  we  take  great  pleasure  in  predicting  for 
Gen.  Marshall  and  the  Association. 


Car  Priority  Unjust  to  Construction 

The  recent  order  of  the  Interstate  Commerce 
Commission  requiring  railroads  to  give  preference 
to  coal  mines  east  of  the  Mississippi  river  in  the 
assignment  of  open  cars,  has  caused  so  much  mjury 
and  danger  to  various  construction  interests  that 
the  representatives  of  many  important  industries 
have  petitioned  the  commission  to  revoke  or  modi- 
fy the  order,  or  their  businesses  will  be  closed,  many 
emplovees  thrown  out  of  work,  and  important  con- 
struction operations  crippled  and  stopped. 

The  dealers  and  manufacturers  of  crushed  stone, 
cement,  sand  gravel  and  lime  and  general  building 
supplies  and  building  contractors  are  among  those 
protesting.  The  representative  of  the  National 
Crushed ''stone  Association  stated  that  road  con- 
tractors are  facing  bankruptcy  through  the  opera- 
tion of  this  order,  and  various  other  industries 
complain  that  if  continued,  it  will  put  them  out  of 
business.  The  representatives  of  the  Federa 
Bureau  of  Highway  Construcion  and  of  several 
state  highway  comm'issions  urge  that  2.000  cars  be 
made  availabile  daily  for  moving  roadbuilding  ma- 
terials required  for  maintenance  and  for  the  com- 
pletion of  old  contracts. 

New  Water  Supply 
Works  of  Winnipeg* 

By  JAMES  H.  FL  ERTES 


Continues   the    discussion    of   the    condi- 
tions   and    principles    upon    v^^hich    were 
based  the  capacities  of  the  several  parts 
of  the  aqueduct  and  appurtenances. 


Population  Grozvth  and  Water  Consumption  Re- 
qiiircments— As  a  basis  for  the  plan  for  distribut- 
ing the  water  to  the  different  municipalities,  there- 
fore, the  quantities  of  water  required  by  each,  and 
the  rates  at  which  it  may  be  needed,  now  or  in  the 
future,   are  of  vital   importance. 

The  necessity  of  considering  fire  drafts  m  the 
estimates  arises  from  the  fact  that,  although  the 
city  now  has  high  pressure  fire  service,  m  future 
the  fire  pumping  engines  will  be  supplied  with 
water  from  the  new  aqueduct.,  and  the  aqueduct 
system  will  respond  to  the  demands  as  occurring, 
the  same  as  though  the  water  were  to  be  pumped 
from  the  McPhillips  street  reservoir. 

•Continued   from   page  40. 


The  estimates  were  intended  for  the  purpose 
only,  of  forming  a  basis  for  the  proportioning  of 
the  sizes  and  capacities  of  the  future  water  supply 
works  the  district  will  have  to  provide.  They  may, 
in  individual  districts,  prove  to  be  more  or  less 
inaccurate;  but  for  the  purposes  intended  exact- 
ness is  not  essential,  as  very  considerable  varia- 
tions from  the  true  conditions  will  but  slightly 
affect  the  total,  and  will  have  only  a  negligible 
effect  on  the  actual  dimensions  of  the  works.  They 
are  to  be  regarded  more  as  aids  in  fixing  upon  the 
ultimate  limits  than  as  representing  actually  the 
aiisolutc  variations  to  be  expected  from  year  to 
year. 

Effect  of  Rate  of  Draft  on  Capacities  of  Pipe 
Line,  Force  Mains  and  Pumps— The  rate  of  use  of 
water  by  a  community  varies  from  hour  to  hour 
and  from  day  to  day;  and  the  actual  demands  in 
the  Winnipeg  District  may  amount  to  two  and  a 
half  to  three  times  the  average  daily  rate  of  con- 
sumption. To  allow  for  such  fluctuations,  either 
the  aqueduct  must  deliver  the  water  as  fast  as 
required  at  any  moment,  and  its  actual  effective 
capacity  be  only  from  40  to  ;53  per  cent  of  its  full 
caj^acitv.  or  a  storage  reservoir  must  be  provided 
near  town  to  supply  the  water  required  by  sudden 
heavv  drafts. 

Deacon  Reservoir  a  Necessity  Soon— W'here  long 
a(|ueducts  are  in  service,  it  is  more  practicable  to 
build  large  storage  reservoirs  than  to  build  the 
aqueduct  large  enough  to  accommodate  the  maxi- 
mum possible  draft  for  short  times,  the  purpose  of 
these  large  reservoirs  being  to  allow  a  full  and 
large  supply  in  response  to  sudden  heavy  drafts 
without  necessitating  sudden  changes  in  velocity  in 
the  pipe  line,  and  to  store  excess  water,  not  needed 
during  hours  of  light  draft,  for  use  later  during 
heavy  drafts. 

In  an  aqueduct  conveying  water  by  gravity  flow 
under  limited  and  comparatively  low  heads,  it  is 
not  practicable  to  quickly  speed  up  or  check  down 
the  velocity  of  the  water  in  the  conduit,  as  it  would 
be  in  a  closed  force  main;  hence  a  considerable 
amount  of  storage  is  necessary  to  permit  satisfac- 
tory operating  conditions. 

The  difference  in  rate  between  average  rates  of 
draft  and  maximum  rates  is  so  great,  and  high 
rates  mav  prevail  so  long,  that  while  a  day's  supply 
of  water  in  storage  is  sufficient  to  balance  ex- 
tremes of  draft  when  the  supply  can  come  to  the 
reservoir  at  a  rate  equal  to  the  daily  maximum  rate 
of  draft,  it  would  take  several  weeks  of  storage 
capacity,  if  the  water  entered  the  reser\-oir  at  the 
average  daily  rate  of  draft,  to  afford  the  same 
balancing  effect.  For  this  reason  it  is  quite  usual, 
where  the  supply  can  come  to  the  reservoir  at  the 
maximum  da'ily'rate  of  draft,  to  provide  at  least 
one  day's  storage  for  carrying  the  peak  drafts. 

As  above  stated,  the  original  plans  provided  for 
a  reser\'oir  of  250.000.000  gallons  capacity  to  be 
built  at  Deacon,  in  line  with  the  above  policy.  The 
original  plans,  however,  provided  for  discharging 
the  water  from  Deacon  to  Winnipeg  by  gravity  up 
to  a  limit  of  25.000,000  gallons  per  day,  and  pump- 
incr  the  water  from  Deacon  to  Winnipeg  when  the 
consumption  shall  have  exceeded  25,000,000  gal- 
lons per  day. 
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I'Or  this  |Hii|)i).sc  It  was  |)r()\  idcd  thai  the  invcv 
main  from  I  )i'ac()ii  to  W  iiiiii|H'j;  shoiihl  lie  a  ")-f(i<tt 
rivt'tcd  steel  pipe  as  I'ai'  a^  l\e(l  liver,  tiieii  a  ")-fi)(it 
east-iron  hnrd  tiiiiiicl  iiiidrr  \\r(\  river,  and  then 
a  l-loot  east-iron  pi|'i"  iioni  l\<il  l\i\cr  to  ilie 
Mil 'liillips  street  rc-servoir.  I  he  punipinf^  station 
at  I  )i'aeoii  wris  intc'nded  to  ])iunp  the  water  at  snf 
licieiit  pressure  to  su|)i)l\  tlu-  district  tin-oiij^di  tlie 
existing'  street  mains  in  the  dideicnl  numicipali 
ties. 

h'.ffcct  of  Di'liiu-ix  "ill  hulk"  on  Dcsif/its — A 
readinjj;  of  the  Ael,  howc\er,  fhscloses  that  there 
was  no  warrant  for  the  deh\cry  of  the  water  nlher 
than  "in  hulk,"  and  this  led  to  a  ehanj^^e  in  the 
plans  win  i\l)v  the  water  would  be  delivered,  in  tin- 
future,  to  the  dilTereiit  luunicipalities  at  }:,fround 
level,  to  he  repiunped  by  each  nuinicipality  in  ac- 
cordance with  its  own  needs.  This  chanji^e  will 
limit  the  xariatiou  in  rate  of  delivery  from  Deacon 
to  tlu'  district  hetween  the  minimum  rate  and  maxi- 
nnnn  daily  rate  instead  of  the  minimum  rate  .and 
maximum  hourly  rate,  which  latter  would  he  the 
case  if  the  pumpiufr  were  done  at  Deacon. 

The  Deacon  reservoir  will,  therefore,  be  used  for 
the  same  purposes  as  in  the  orig-inal  plan,  but  may 
be  of  smaller  capacity  than  orij^inally  intended, 
owinc^  to  the  fact  that  part  of  the  orij^inal  capacity 
provided,  namely,  that  part  required  to  balance  the 
hourly  variations  in  ])nnip  drafts,  must  be  pro\idcd 
nearer  the  Red  river. 

For  some  years  there  will  be  no  urj^ent  neces- 
sity for  the  large  reservoir.  Cleaning  of  the  aque- 
duct will  not  be  needed  for  several  years,  and  it 
will  be  many  years  hence  before  the  aqueduct  be- 
tween Deacon  and  Shoal  lake  will  be  called  on  to 
deliver  water  up  to  its  maximum  discharging  ca- 
pacity, even  at  maximum  rates  of  consumption  in 
the  district ;  nevertheless,  wnth  but  one  aqueduct 
nearly  100  miles  long,  it  would  be  prudent  to  get 
the  reservoir  built  at  an  early  date. 

Taking  into  account  the  changes  in  operating 
conditions  due  to  the  adoption  of  the  plan  of  de- 
livering the  w^ater  to  the  district  at  ground  level 
instead  of  pumping  it  into  the  mains,  the  capacity 
of  the  Deacon  reservoir  can  be  reduced  to  200 
million  gallons,  provisions  being  made  for  supple- 
mental storage  in  the  future  at  a  point  not  far  from 
Red  river,  sufficient  to  take  care  of  fluctuations  in 
the  hourly  rate  of  pumping,  when  required,  or 
about  00,000.000  gallons,  as  will  be  described  later 
on. 

Suf'ply  Conditions  hctivcen  Deacon  and  Red 
River — The  plan  adopted  was  to  provide  at  the  end 
of  the  S-foot  circular  aqueduct  at  Deacon  for  a 
connection  to  the  Deacon  reservoir,  when  built, 
by  means  of  a  bye-pass  direct  to  the  o-foot  6-inch 
concrete  pipe  from  Deacon  to  Red  river,  connec- 
tions being  also  provided  so  that  w-ater  may  later 
be  taken  into  the  5-foot  6-inch  concrete  pipe  from 
either  half  of  the  proposed  reservoir.  All  the 
water,  wdiether  going  to  the  reservoir  and  thence  to 
the  5-foot  6-inch  pipe  line  leading  to  the  Red 
river,  or  being  bye-passed  directly  to  the  5-fooi 
6-inch  line,  will  pass  through  a-  Venturi  meter  built 
into  the  line. 

At  the  east  bank  of  the  Red  river  the  5-foot 
6-inch  concrete  pipe  ends  in  a  surge  tank  having  a 


iH-ineh  cast-iron  ( onneeli(»n  to  the  shaft  at  the 
west  end  of  tlie  tunnel  under  Rerl  river  and  also 
a  I'^-inch  cast-iron  cfjnneclion  for  the  suction  pipes 
of  booster  |)umps  to  be  used  later  when  necessary, 
to  force  the  water  to  Mcl'liillips  street  in  the  quan- 
tities re(|uired,  An  overflfjw  fnmi  the  surge  tank 
discharging  through  a  .'Ui-in*  h  cast-in^n  pipe  to  the 
river  will  give  relief  so  that  the  pressures  in  the 
.Vfooi  6  inch  (onerete  pijje  will  not  exceed  certain 
predetermined  amounts  when  the  water  may  surge 
therein,  due  to  ihe  starting  or  stf)]>ping  of  the 
booster   piniips. 

There  is  no  val\c  between,  the  surge  tank  and 
tlu-  aqueduct,  so  that  by  no  accident  of  operation 
can  this  connectif)n  be  closed,  'ihe  connection  be- 
tween the  surge  tank  anrl  the  funnel  under  Red 
ri\cr,  hftwever,  is  provided  with  a  valve  in  the  west 
shaft  of  the  tunnel  to  enable  the  surge  tank  to  be 
cut  off;  and  a  valved  connection  to  the  tunnel  will 
])ermit  the  water  taken  by  the  booster  pumps  from 
the  surge  tank  to  be  ff>rced  thrmigh  the  tunnel  and 
thence  to  McT'hillips  street,  when  more  water  is 
needed  there  than  will  flow  there  by  gravity  thrrjugh 
the  afjueduct  from  Deacon. 

Having  thus  outlined,  in  a  general  way,  the  con- 
flitions  to  be  fulfilled — that  is,  to  deliver  to  the 
McTMiillips  street  reservoir  as  much  water  as  prac- 
ticable by  gravity  and  then  boost  over  from  Red 
river  surge  tank  as  much  as  required,  bearing  in 
mind  the  requirements  of  each  of  the  municipali- 
ties forming  the  district,  the  problem  became  one 
of  fixing  upon  the  proper  sizes  for  the  pipe  lines 
and  tunnel,  the  capacities  of  the  booster  pumps  and 
the  dimensions  and  details  of  the  surge  tank,  and  to 
fix  upon  a  plan  for  the  distribution  of  the  water  to 
the  different  municipalities,  in  bulk,  in  proportion 
to  their  needs,  present  and  future,  and  to  have  the 
w^orks  when  built  such  that  they  could  economi- 
cally be  adapted  to  whatever  final  plan  of  future 
development  the  district  might  adopt. 

Supply  for  Winnipeg  and  its  Dependents — The 
city  of  Winnipeg  proper,  which,  before  the  intro- 
duction of  Shoal  lake  water,  supplied  Assiniboia, 
Kildonan  and  Fort  Garry,  has  at  McPhillips  street 
a  25.000,000-gallon  covered  reservoir,  together  with 
a  pumping  station  used  for  pumping  the  water  from 
this  reservoir  into  the  city  street  mains  direct. 

There  are  no  high  level  distribution  resen-oirs 
or  stand-pipes  in  the  system,  so  that  the  pumps 
must  respond  to  all  changes  of  pressure  correspond- 
ing to  a  varying  rate  of  draft.  This  reservoir  is 
large  enough  to  serve  until  the  population  shall 
have  grown  enough  to  require  an  average  of  about 
'25,000,000  gallons  of  water  daily,  corresponding, 
for  local  conditions,  to  a  maximum  dailv  rate  of 
35,000.000  gallons. 

This  quantity,  therefore  (35,000,000  gallons 
daily),  would  represent  the  capacity  required  in  the 
pipe  line  from  Red  river  to  McPhillips  street  to 
utilize  the  reservoir  to  its  full  practicable  capacity. 
With  this  condition,  the  maximum  actual  rate  of 
pumping  of  water  out  of  McPhillips  street  reser- 
voir might  be  as  great  as  60.000,000  gallons  daily 
for  an  hour  or  two.  the  extra  quantity  of  water  for 
these  short  periods  being  furnished  from  the  stor- 
age in  the  reservoir. 
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As  will  be  explained  later,  however,  the  pipe  line 
from  Red  river  to  .McPhillips  street  reservoir  must 
be  able  to  deliver  water  at  the  rate  of  50,000,000 
gallons  per  day,  as  that  is  the  rated  capacity  chosen 
for  the  booster  pump.  The  McPhillips  street 
pumping  station  and  reservoir  are  located  in  the 
city  of  Winnipeg  and  occupy  all  the  land  availal)!e 
for  the  purpose,  so  that  any  increase  in  reservoir 
capacity  beyond  that  now  available  must,  on  ac- 
count of  the  value  of  land  thereabouts,  be  had 
elsewhere. 

The  pumps  at  ^McPhillips  street  could  be  increased 
in  number  and  capacity,  and  a  pumping  capacity  in 
excess  of  25,000,000  gallons  daily  could  be  main- 
tained there  by  putting  the  booster  pumps  at  Red 
river  in  use  to  boost  over  the  extra  quantity,  beyond 
that  which  will  flow  over  by  gravity,  required  for 
peak  loads.  Careful  studies  of  this  question,  how- 
ever, showed  that  it  would  be  preferable  to  defin- 
itely limit  the  capacity  of  the  McPhillips  street  sta- 
tion to  an  average  •v^■■). 000,000  gallons  daily,  and 
establish  another  pumping  center  on  the  east  side 
of  Red  river  for  furnishing  the  extra  water  in 
future  through  new  force  mains,  when  more  than 
25,000,000  gallons  daily  should  be  required  in  the 
district  now  served  by  the  McPhillips  street  plant. 

This  plan  is  simple  and  has  many  advantages, 
among  which  the  greatest  is  that,  without  sacrific- 
ing any  of  the  work  to  be  done  under  it  at  the 
present  time,  it  could  be  changed  at  any  time  to 
fit  in  with  any  of  the  other  practicable  schemes  of 
development.  The  dimensions  of  the  works  as 
built,  therefore,  are  determined  in  accordance  with 
this  plan,  which  involves  the  least  expenditure  for 
the  district,  both  for  construction  and  for  opera- 
tion. 

PROGRAM    FOR    DEVELOPMENT 

The  practical  eflFect  of  these  assumptions  on  the 
design  of  the  works  is  seen  from  the  accompanying 
diagram  which  shows  the  hydraulic  gradient  under 
various  conditions  of  draft. 

At  the  right  hand  side  of  the  diagram  at  station 
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FIG   ■A.  ' 

CCNCENSED    PRCRLE  SHOWING  HYDRAULIC  GRADES  OF 
AQUEDUCT  AND   CONDUIT  FOR  VARIOUS  QUANTITIES  OF 
Ci5CHARC-E    FI?OM   EAST  O©  OF  8-a  CIRCULAR 
AQUEDUCi  TO  n'PHILLlP5  ST.  RESERVOIR^ 


HYDR.AUL,IC  GRADES  OF  AQUEDUCTS      STUDIED 

900  is  shown  the  western  end  of  the  last  gravity 
flow  aqueduct  section,  which  is  8  feet  9  inches  wide 
and  7  feet  4^  inches  high,  with  its  invert  at  ele- 
vation 792.0.  The  top  of  the  arch  w^ould  therefore 
be  at  elevation  799.40.  In  order  not  to  have  any 
upward  pressure  on  this  arched  section,  the  eleva- 
tion of  the  hydraulic  grade  was  fixed  at  797.5  for 


the  maximum  rates  of  draft  at  the  different  crit- 
ical dates. 

A  number  of  studies  of  different  sizes  of  pijx^s, 
with  the  resulting  grades  for  discharging  the  water, 
showed  that  for  tlie  materials  to  be  used  a  4-foot 
(i-inch  reinforced  concrete  pipe  from  Deacon  to 
Red  river,  and  a  4.S-inch  reinforced  concrete  pipe 
from  Red  river  to  McPhillips  street  reservoir, 
would  be  most  economical  for  immediate  construc- 
tion and  would  take  care  of  the  consumption  until 
about  19;}2. 

This  program  would  require,  after  that  date,  the 
laying  of  another  5-foot  (J-inch  conduit  from  Dea- 
con to  St.  Boniface,  with  provisions  at  that  place 
for  pumping  the  extra  water  directly  into  the  street 
mains  of  the  municipalities  both  sides  of  Red  river. 
At  St.  Boniface  will  he  required  a  storage  reservoir 
or  pump- well  holding  about  10,000,000  gallons  at 
the  start,  to  be  increased  to  about  00,000,000  gal- 
ons  capacity  eventually,  but  by  degrees,  to  equalize 
the  flow  through  the  aqueduct  during  times  of  ex- 
cessive pumping  rates ;  and  for  proper  service,  the 
smaller  capacity  of  storage  and  the  requisite  pumps 
and  the  connection  from  the  first  5-foot  ()-inch  con- 
duit should  be  ready  by  about  192(5. 

This  part  of  the  ultimate  plant,  however,  and 
the  large  reservoir  at  Deacon  are  not  yet  a  neces- 
sity, and  have  not  been  built  or  provided  for,  ex- 
cept as  to  connections  with  the  5-foot  (i-inch  con- 
duit, which  are  all  in  place  and  ready  w'hen  needed. 
At  the  St.  Boniface  pumping  station  the  water  will 
be  pumped  to  street  main  pressure  and  the  cost 
of  the  station  and  the  operation  be  borne  by  the 
municipalities  benefited  rather  than  by  the  district, 
which  has  fulfilled  its  obligation  by  bringing  the 
water,  in  bulk,  to  all  its  component  municipalities. 

It  will  be  obser\'ed  from  the  diagram  that  the 
quantity  of  water  to  be  delivered  to  the  McPhillips 
street  reservoir  is  limited  to  an  average  of  25 
million  gallons  daily  (35  m.  g.  d.  max.  rate)  and 
that  quantities  up  to  28,500,000  gallons  daily  can 
be  delivered  into  that  reservoir  by  gravity.  This 
latter  figure  would  correspond  to  an  average  daily 
consumption  of  a  little  over  20  million  gallons. 
The  hydraulic  grades  shown  in  each  case  are  for 
the  maximum  daily  rates  of  consumption. 

It  will  be  observed,  also,  that  the  head  on  the 
5-foot  6-inch  pipe  may  vary  from  12  to  about  47 
feet,  the  greatest  head  being  for  the  delivery  of 
about  20  million  gallons  per  day  to  McPhillips 
street  by  gravity,  and  the  least  for  the  maximum 
consumption  and  pumpage  at  St.  Boniface,  years 
hence.  After  about  1926  the  conditions  of  dis- 
charge to  McPhillips  street  will  remain  practically 
the  same  as  to  routine  operation ;  that  is.  an  aver- 
age of  25  m.  g.  d.  will  be  sent  to  ^McPhillips  street, 
part  of  it  by  gravity  and  the  remainder  by  booster 
pumping. 

The  lift  in  the  booster  pumps  in  1926  will  be 
about  40  feet;  this  will  increase  gradually  to  a 
maximum  of  61.5  feet  by  1942,  when  two  5-foot 
6-inch  conduits  will  be  in  use  and  the  total  aver- 
age consumption  in  the  district  about  100,000,000 
gallons  daily  (nearly  50  per  cent  in  excess  of  the 
average  daily  consumption  that  can  be  taken  care  of 
by  the  present  gravity  flow  aqueduct  between  Dea- 
con and  Shoal  lake). 

(To  he   coniinucd) 
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liecent  Lej^al   Decisions 


CONSIDKKATION    KOR    MUNICIPAL   CONTHACTOR'S    INI)I;M- 
NITY    BOND 

I  lie  liidiaiia  .\i)|)iIlaU'  Court.  United  States  l'\ 
vi  t  ..  (  M.  V.  Sehaucr  Co..  IvMl  N.  1'..  SCO,  liolds  that 
;tii  a^ircmrnl  l)\  the  surel\-  oti  |he  Ixiiid  of  a  iiiiiiiie- 
ipal  eoiiti  aetor,  dii  ;i>,si<;iiineiil  ol  ihi-  eoiitiait.  to 
roiitimie  on  the  hi  Mid,  was  a  sunicient  etiiisidcralion 
for  tlic  exeeiilion  ol'  ;in  indeinnifyini,'  hond  ;  the 
toiisideration  heini,^  a  eonlinnin<,f  one,  and  there 
h(  inj^  cleaiK-  .in  ;i>^nin|)tion  of  a  new   risk. 


SUFFICIENCY   OF  NOTICE  OF  SUBCONTRACTOR'S   DEFAULT 

I  he  (irenit  Court  of  Appi'als.  hittii  (  ireuit. 
hohls.  Initt'd  States  \\  <  i.  Co.  v.  Sulh'rlin  CoiinI. 
Co..  ''^'>'.>  l"ed.  .'IC.u.  that  not'cc  hy  a  |)rinei]ial  con- 
l''actor  to  a  suhconlractor  that  he  was  in  defauU, 
ncccs.sary  to  render  his  surety  Hahle,  (hjes  not  re- 
quire to  state  the  time  within  whicli  he  must  resume 
work,  where  the  time  is  ll.xed  l)y  the  contract, 
or  where  he  is  given  a  reasonable  time. 


LABOR  PERFORMED  OR  FURNISHED  AND  MATERIAL  USED 
IN   PUBLIC    WORKS— MEANING  OF   "WORK" 

'ihe  mere  use  of  an  .ijjphance,  however  nec- 
essarv  or  useful  to  the  prosecution  of  a  public 
building  or  other  construction  or  rei)air  of  a  public 
work,  such  as  a  staging  and  falls,  is  not  labor  per- 
formed or  furnished  or  material  used  in  such  con- 
struction or  repair  within  the  reasonable  intend- 
ment of  Massachusetts  Rev.  Laws,  c.  G,  §  77,  pro- 
viding that  officers  or  agents  who  contract  for  the 
commonwealth  for  such  work  shall  obtain  security 
for  payment  by  the  contractor  and  subcontractors 
for  labor  performed  and  furnished  and  for  materi- 
als used ;  nor  is  a  claim  for  a  premium  on  an  insur- 
ance liability  policy  issued  to  the  contractor  for  a 
public  work  within  the  statute. 

Within  the  provisions  of  the  statute  requiring  a 
<:laimant  for  labor  or  material  against  the  surety  of 
a  contractor  for  a  public  work  to  file  a  sworn  state- 
ment of  his  claim  with  the  ol^cers  or  agents  of  the 
commonwealth  within  GO  days  after  completion 
of  the  work,  the  iMassachusetts  Suoreme  Court 
holds.  Bay  State  Dredging  etc.  Co.  v.  \V.  H.  Ellis  & 
Son  Co.,  12G  N.  E.  4G<S,  that  the  word  "work" 
means  the  public  work  embraced  within  the  terms 
of  the  contract  as  it  existed  when  the  contractor 
or  subcontractor  was  required  to  furnish  sufficient 
security  for  the  labor  and  material  to  be  performed 
or  furnished;  and  the  right  to  have  the  benefit  of 
that  security  enured  to  any  laborer  and  material- 
man who  should  furnish  labor  or  material  which 
was  used  or  employed  in  the  construction  or  re- 
pair of  the  public  work  if  he  should  file  a  sworn 
statement  of  his  claim  within  60  days  after  the  com- 
pletion of  the  work  contemplated  by  the  original 
contract,  even  of  it  be  not  completed  by  the  original 
contractor. 


FAILURE  TO  PAY  INSTALLMENT  JUSTIFYING  REFUSAL  TO 
COMPLETE 

Where  a  contract  provides  that  labor  is  to  be  per- 
formed and  materials  furnished  over  a  considerable 
period  of  time,  involving  large  expenditures  by  the 
contractor,    and    where    payments,    based    on    the 


amount  of  liic  work  previously  done,  are  Hkcwise 
.•-pread  «ncr  a  long  jicriod  of  time  as  the  work  pro- 
gresses, the  covenant  of  the  contractor  to  preform 
the  work  is  'Irpetuleiit  ujion  the  cfjvenant  of  the 
oth(  r  party  to  pay  therefor  as  the  work  prtjgressed 
and  at  the  limes  specified  in  the  contract,  unless  the 
c'-iUract  provides  that  such  covenants  arc  to  be  in- 
dependent of  each  other,  or  that  the  time  provided 
for  the  payment  of  installments  is  not  a  material 
stipulation;  and  failmi  to  pay  an  installment  when 
due  will  justify  the  c'MUractor  in  refusing  to  com- 
plete the  work.  United  States  i'idelity,  eic,  Co.,  v. 
Kobiri   ( irace  Contracting  Co.,  5iG;'i   I'ed.  2H'-i. 


CONTRACTORS'    OPTION    TO    SELECT    METHOD    OF    DOING 
WORK 

The  New  York  Appellate  Division  holds,  CJharles 
xMeads  &  Co.  v.  New  York,  i:)l  App.  Div.  :'^r>,  181 
N.  Y.  Supp.  70  1,  that  where  a  crack  in  the  founda- 
tion walls  of  a  public  library  resulted  from  a  defect 
in  the  plans  which  the  contractor  was  required  to 
follow  in  his  work,  he  is  entitled  to  recover,  not- 
withstanding the  refusal  of  the  architect  and  the 
borough  president  to  give  the  required  certificate; 
for  under  those  circumstances  it  was  their  duty  to 
give  it  and  their  refusal  so  to  do  was  unreasonable. 
Following  the  doctrine  that  where  the  architect, 
representing  the  owner,  requires  the  contractor  to 
do  the  work  on  a  plausible,  but  erroneous,  inter- 
pretation of  the  contract,  and  the  contractor  pro- 
tests, he  may  submit,  do  the  work  and  have  his 
action  against  the  owner  for  the  expense,  on  the 
theory  of  a  breach  of  the  contract,  the  court  holds 
th.at  where  the  architect  claimed  the  right  to  deprive 
the  contractor  of  the  option  given  him  to  protect  an 
excavation  by  pitching  the  banks  and  sheathing 
from  two  feet  above  the  base  of  the  bank  to  the 
bottom  of  the  excavation,  and  required  him  tO  in- 
stall instead  an  elaborate  system  of  truss  work,  the 
contractor  w^as  entitled  to  the  additional  cost  of  the 
sheathing,  shoring  and  trussing  on  the  theory  that 
it  was  a  breach  of  the  contract  to  require  it.  So 
long  as  a  contractor  produces  work  which  satisfies 
the  specifications,  he  can,  in  the  interest  of  economy, 
choose  his  own  methods.  This  is  not  only  law,  but 
common  sense;  for  when  a  contractor  bids,  his  esti- 
mates, which  influence  the  bid,  were  necessarily 
based  on  his  own  methods  of  work,  so  long  as  those 
methods  are  not  controlled  by  the  specifications. 

SEPARATE   ACTIONS   AGAINST    DEFAULTING   CONTRACTOR 
ENJOINED 

The  federal  district  court  of  the  Eastern  District 
of  Missouri  holds.  Rarston  v.  Mingo  Drainage  Dist., 
2(i4  Fed.  224.  that  the  jurisdiction  of  equity  on  the 
ground  of  preventing  a  multiplicity  of  suits  cannot 
be  invoked  in  support  of  a  suit  by  a  defaulting  con- 
tractor to  do  work  for  a  drainage  district  who  had 
given  bond  and  also  a  contract  to  indemnify  his 
surety,  to  enjoin  the  district,  the  surety,  and  cred- 
itors to  whom  he  was  indebteded  for  labor  and  ma- 
terials from  bringing  action  on  any  claims  they 
might  .severally  have  against  him  and  to  require 
tbicm  to  submit  such  claims  in  that  suit. 
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Subgrade  Investigation  by 
Bnreau  of  Pnblic  Roads 


To  study  effect  of  increasing  thickness  of 

pavement  in  distributing  load,  increasing 

inertia    and    strength,    and    to    improve 

drainage. 


The  division  of  tests  of  the  Bureau  of  Public 
Roads  is  making  investigations  in  the  vicinity  of 
Washington  to  obtain  accurate  scientific  informa- 
tion regarding  the  characteristics  of  soils  which 
affect  their  bearing  value. 

The  problem  of  avoiding  road  failures  of  the  kind 
which  can  be  traced  to  poor  foundations  seems  to 
be  possible  of  solution  in  one  of  the  following  ways : 

1.  Make  the  road  surface  thick  enough  to  dis- 
tribute pressure  over  an  area  of  subgrade  suffi- 
ciently wide  to  reduce  the  intensity  of  pressure  to  a 
degree  capable  of  support  by  the  subgrade. 

•2.  By  increasing  the  thickness  of  the  road  surface 
add  to  its  inertia  sufficiently  to  absorb  a  consider- 
able amount  of  the  shock  of  traffic. 

3.  Design  road  slabs  to  have  sufficient  strength  to 
bridge  over  the  soft  subgrade. 

4.  Improve  drainage  so  as  to  exclude  moisture  in 
dangerous  amounts  from  soils,  the  bearing  value  of 
which  is  seriously  affected  by  the  presence  of 
moisture. 

It  is  perhaps  true  that  all  soils  have  adequate 
bearing  value  when  the  amount  of  water  in  them  is 
kept  within  certain  low  limits;  or,  it  may  be  possi- 
ble that  certain  soils  can  be  treated  in  some  way 
which  will  improve  their  natural  bearing  value. 

It  is  obvious  that  if  knowledge  of  road  construc- 
tion is  to  be  advanced,  first  attention  must  be  given 
to  the  road  foundation,  and  accurate  information 
must  be  obtained  as  to  the  properties  of  soils  which 
make  them  good  or  poor  soils  for  foundation  pur- 
poses. 

The  investigations  which  have  been  begun  in  the 
vicinity  of  Washington  are  designed  to  yield  infor- 
mation of  this  character ;  and  it  is  now  planned  to 
extend  the  scope  of  the  investigation  by  obtaining 
the  cooperation  of  the  various  State  highway 
departments. 

A  memorandum  has  been  sent  to  each  of  the  13 
district  engineers  of  the  bureau,  describing  the 
character  of  the  information  it  is  desired  to  obtain. 
Each  of  the  engineers  is  asked  to  secure  the  coop- 
eration of  the  State  highway  departments  and  State 
geologists  in  obtaining  samples  of  soil  from  sub- 
grades  underlying  sections  of  road  which  have  failed 
apparently  because  of  poor  drainage  or  peculiar 
soil  condition. 

The  samples  are  to  be  1  cubic  foot  in  volume,  and 
each  is  to  be  taken  from  the  subgrade.  preferably 
directly  under  the  failure.  Accompanying  the 
sample'  the  engineers  are  asked  to  supply  photo- 
grai)hs  of  the  site  of  the  failure  and  complete  in- 
formation   in    regard    to    the    topography    of    the 


vicinity,  the  character  of  the  failure,  the  approxi- 
mate amount  of  traffic,  drainage  conditions,  the 
presence  of  water-bearing  strata,  or  other  condi- 
tions which  might  contribute  to  the  failure  of  the 
subgrade.  Particular  emphasis  is  placed  upon  the 
necessity  of  showing  how  the  water  reached  the 
subgrade,  whether  by  vertical  capillarity,  horizontal 
capillarity,  through  seepage  strata,  or  from  the 
surface. 

It  is  suggested  that  a  lj4-inch  auger  will  be  use- 
ful for  exploring  the  underlying  soil,  and  that  much 
useful  information  may  be  obtained  by  noting  the 
texture  and  moisture  content  of  the  soil  at  different 
depths.  Thus,  if  the  soil  at  the  surface  is  wet, 
and  below  it  is  very  compact,  dense,  and  dry,  it 
may  be  assumed  as  probable  that  the  water  has 
entered  the  subgrade  from  the  surface,  and  has 
been  prevented  from  escaping  by  the  underlying 
impervious  layer.  If,  on  the  other  hand,  the  under- 
lying layer  of  a  wet  subgrade  is  wet  and  porous, 
and  it  in  turn  is  underlain  by  a  compact,  impervious 
layer  the  former  is  a  seepage  stratum  through 
which  the  water  flows  and  rises  to  the  upper  layers 
of  the  subgrade  by  vertical  capillarity.  A  number 
of  combinations  are  to  be  expected,  and  each  must 
be  carefully  studied  to  determine  how  the  water 
which  exists  in  the  subgrade  at  the  time  of  failure 
arrived  there. 

It  is  believed  that  observations  of  a  large  num- 
ber of  failures  together  with  samples  of  the  soil 
underlying  them,  and  similar  observations  and 
samples  pertaining  to  sections  of  the  same  roads 
which  have  not  failed,  will  furnish  a  clue  as  to  the 
causes  of  such  failures  and  lead  eventually  to  the 
discovery  of  proper  remedies. 

'J'he  investigation  is  now  in  its  preliminary  stages, 
and  the  data  which  are  asked  for  at  this  time  are 
designed  only  to  serve  as  the  ground  work  for  a 
very  far-reaching  investigation  which  will  follow, 
in  which  it  is  hoped  to  enlist  the  cooperation  of 
State  university  laboratories,  organizations  of  engi- 
neers, and  individuals  throughout  the  country. 


New  York's  Refuse  Disposal 

The  committee  on  Health  and  Sanitation  of  the 
Chamber  of  Commerce  of  Brooklyn,  New  York, 
headed  by  Dr.  Williams  S.  Hubbard,  has  recently 
prepared  to  report  in  which  it  urges  the  city  officials 
to  adopt  immediately  a  comprehensive  policy  for 
dealing  with  the  waste  materials  of  the  city.  At 
the  present  time  garbage  is  loaded  in  the  scows 
and  towed  twenty  miles  beyond  Scotland  Light 
Ship,  where  it  is  dumped  into  the  sea.  A  committee 
estimates  that  this  method  of  disposal  costs  about 
$3  per  ton,  which  is  more  than  is  necessary  for 
many  methods  of  sanitary  disposal. 

In  disposing  of  its  ashes,  the  city  pays  the 
Brooklyn  Ash  Removal  Company  $1,323/2  per  cart 
load  to  carry  away  ashes  which  the  city  delivers 
to  the  company  and  loads  into  its  carts,  the  ashes 
being  used  by  the  company  to  fill  in  lands  which 
it  owns  at  Flushing,  although  the  city  owns  a  large 
area  of  land  at  Dyker  Beach,  much  of  which  is 
under  water  and  could  be  filled  in  with  much  profit 
to  the  communitv. 


Jui.v    17,    I'JiiO 


I'  U 


1  (       W  ( )  R  K  S 


Tlic  roiitract  for  this  asli  iciiioval  will  ciid  oil 
March  .'H,  IK'^I,  that  for  the  removal  of  dead  ani- 
mals can  he  oaiiccllcd  on  June  .'U),  l!)ai,  the  last 
jjari)a{;c  coiitracl  has  already  heen  voided,  and  the 
ash  and  riihhish  contracts  for  Manhattan  and  the 
JJronx  ha\f  hccii  al)andoned.  This,  tlu-reforc, 
would  seem  to  he  an  opportune  time  for  the  city 
to  chaii<^u'  il^  luclhod  [o  more  sanitary  and  eco- 
nomical ones.  At  present  it  is  spending  apprf).vi 
mately  $l(),()()0,0()(l  a  year  for  collectinjr  and  dis- 
posal ol'  waste,  fiom  which  it  receives  no  returns, 
cither  dircii  or  indirect.  The  comniittee  declares 
that  not  only  could  the  present  cost  he  greatly  re- 
duci-d,  hut  the  grease  and  fertilizer  contained  in 
the  garhage,  if  pioperly  extracted,  would  hring  in 
an  animal  income  of  approximately  $.'>,()()(), ()()(),  and 
the  saleahle  material  and  ruhhish,  if  sortt'd  and 
disposed  of,  would  vield  an  additional  i)rofU  of 
$-i()0,(M)0  to  .^'^AO,!)!)!)  "a  year;  while  the  ashes  could 
he  used  for  filling  in  low  land  owned  hy  the  city 
and  thus  greatly  increase  the  value  of  such  ])roperty. 


Lansing  Increases  Light  and    Water   Rates 

Ihe  Department  of  Water  and  Light  of  Lansing, 
Micliigan.  has  announced  that  there  will  be  an  in- 
crease of  40  per  cent  in  all  electric  light  and  power 
rates  and  an  increase  of  '^^^  per  cent  in  all  water 
rates,  heginning  with  July  15th.  This  will  give 
the  rate  for  water  as  18  cents  for  the  first  2,000 
cubic  feet,  1 1  cents  for  the  next  ;5,000  cubic  feet, 
dowai  to  (i  cents  for  all  over  500,000.  There  is  a 
service  charge  against  meters  varying  from  05 
cents  for  the  ?^  inch  meter  up  to  $30  for  the  8-inch 
meter.  The  total  charge  is  a  combination  of  this 
service  charge  and  the  water  rate.  The  rates  for 
light  will  be  83^  cents  per  k.  w.  h.  for  the  first  50 
k.  \y.  h.,  decreasing  to  3^  cents  for  all  over  4,000 
with  $1  as  a  minimum  charge.  All  bills  are  payable 
quarterly. 


Wayne  County's  Road  Program  Abridged 

\\'ayne  County,  Michigan,  began  the  year  with 
an  ambitious  road  construction  program  and  made 
a  record  start  at  the  beginning  of  the  year,  but 
the  work  has  been  thrown  into  confusion  by  the 
switchmen's  strike  and  the  inadequacy  of  transpor- 
tation facilities,  and  it  now  seems  doubtful  whether 
as  much  as  15  miles  of  pavement  will  be  laid  this 
year. 

In  addition  to  the  road  work,  it  is  necessary  for 
the  county  to  spend  about  $1,500,000  for  new 
bridges,  in  addition  to  that  already  appropriated 
for  two  bridges  over  the  River  Rouge.  Most  of 
the  bridges  in  the  county  should  be  rebuilt  to  ac- 
commodate heavier  loads. 


Decatur's  New  Dam 


For  several  years  Decatur  has  been  threatened 
each  summer  with  a  water  shortage,  but  this  sum- 
mer the  danger  is  greater  than  ever  because  the 
city's  consumption  has  increased  about  3,000,000 
gallons  a  day,  or  approximately  50%.  because  of 
increased    population    and    especially   of    increased 


amounts  ret|uired  by  local  industries.  In  r^rder  to 
avert  any  future  dangers  of  shortage,  the  city  is 
about  to  begin  the  construction  of  a  new  dam  and 
it  was  expected  early  in  July  that  actual  work 
would  begin  before  the  end  of  that  month.  The 
work  is  in  charge;  of  I'earse  &  (ireeley,  as  cfjiisult- 
ing  engineers,  aiul  will  be  in  direct  charge  of  .Mr. 
iiawkins  as  resident  engineer. 

No  labor  shortage  is  anlici|>aled,  the  contractors 
finding  the  labor  situation  to  be  improved  over 
what  it  was  some  months  ag(;.  They  propose, 
however,  to  use  as  many  labor  saving  devices  as 
possible  in  order  to  expedite  the  work  and  minimi/x* 
labor  turnover. 


Conjl)inalion   of  Water  (^xiipanics  Advised 

The  city  of  h.li/.abeth,  X.  J.,  through  tlie  lioard 
of  I'ubic  Utility  ('ommission,  has  f^rclered  that  the 
T'",lizabethtovvn  Wafer  Company,  the  I'lainfield 
Cnion  Water  Company  and  the  Middlesex  Water 
Company  make  improvements  so  as  to  increase  the 
supply  of  water.  Tt  furth.-'-  has  recommended  that 
the  three  companies  consolidate  in  f^rdcr  to  elimi- 
nate conflicts  of  intftrest  and  as>ist  in  thf  develop- 
ment of  a  proper  financia!  plan  under  which  the 
service  needed  can  be  supplied. 

Apportioning  New  Jersey  Water 

The  New  Jersey  Public  Utility  Commission  has 
ordered  the  Elizabethtown  Water  Company  and 
the  Plainfield-Union  Water  Company  to  install 
meters  on  their  services  in  order  to  conserve  the 
water  supply,  and  has  instructed  the  Middlesex 
Water  Company  to  install  booster  pumping  equip- 
ment with  a  capacity  of  4,000,000  gallons  a  day. 
The  Middlesex  Company  is  helping  out  the  short- 
age in  Elizabeth.  5,000,000  gallons  a  day  being 
delivered  to  that  city  by  the  company,  which  has 
resulted  in  a  shortage  of  supply  in  some  of  the 
other  communities  which  receive  their  supplies 
from  the  Middlesex  Company.  It  has  been 
suggested  that  Perth  Amboy  can  furnish  10,000,000 
gallons  a  day  to  these  companies  and  thus  solve, 
temporarily  at  least,  the  shortage  problem  which 
confronts  them,  since  the  municipal  supplv  of 
Perth  Amboy  can  furnish  20,000,000  gallons  a  dav, 
while  the  consumption  bv  the  citv  is  only  10,000.- 
000  gallons. 


Increased  Pay  for  Subway  Engineers 

A  little  more  than  G  months  ago,  the  lower- 
salaried  engineers  employed  by  the  Transit  Con- 
struction Commission  of  New  York  City  received 
an  increase  of  $300  a  year,  which  has  been  re- 
peated by  action  of  the  commission  taken  Tune  25. 


Laborers  Returning  to  Europe 

From  Cleveland  there  is  reported  a  very  active 
movement  of  Poles.  Jugo-Slavs.  and  Hungarians 
back  to  their  homes  in  Europe ;  inw^ard  movement 
of  immigrants  is  improving,  but  these  are  mostlv 
unskilled,  while  a  large  percentage  of  those  leaving 
are  at  least  semi-skilled. 
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NEWS   OF  THE  SOCIETIES 


J  u  I  V  a«-30  —  INTERNATIONAL 
ASSOCIATION  OF  FIRE  ENGI- 
NEERS. Annual  convention,  To- 
ronto, Canada.  Secretary,  Stephen  E. 
Hoev.    Municipal    Bldp.,   New   York. 

AuKuat  14-1!S— ENGINEERING  IN- 
STITUTE OF  CANADA,  CALGARY. 
BRANCH.  Meeting  at  Banff.  F.  C. 
Emery,  secretary,  western  profes- 
sional   meeting.    Calgary,    Canada. 

Auk.  a«-Sep«.  3— AMERICAN  PUB- 
LIC HEALTH  ASSOCIATION.  San 
Francisco.     Office   of   secretary. 

Sept.  7-10  —  NEW  ENGLAND  WA- 
TER WORKS  AASSOCIATION.  An- 
nual convention,  Holyoke.  Mass.  Sec- 
retary, Frank  J.  Gifford.  715  Tremont 
Temple.    Boston,   Mass. 

Sept.  13-17 — AMERICAN  PUBLIC 
HEALTH       ASSOCIATION.  Annual 

convention,    San    Francisco,    Cal. 

Sept.  13-17  —  SOUTHWESTERN 
WATER  ^VORKS  ASSOCIATION. 
Annual  convention,  St.  Charles  Hotel, 
New  Orleans,  La.  Secretary,  E.  L. 
Fulkerson.   Waco,   Texas. 

Oct.  ia-14 — ^AMERICAN  SOCIETY 
FOPl  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  St.  Louis,  Mo. 
Secretary.  Charles  Carroll  Brown,  401 
Lincoln"   Avenue,    Valparaiso,    111. 

CAXVniAX    SKCTION    OK   AMEKICW 
AVATER     WOKKS     ASSOCl.VTIO.X 

.\  Canadian  .section  of  the  Ameri- 
can Water  Works  Association  having 
about  100  members  has  been  formed 
and  has  elected  Alexander  Milne, 
chairman ;  F.  H.  Pitcher,  vice-chair- 
man ;  and  H.  G.  Hunter,  secretary, 
branch    of    the    parent    society. 

THE     SOCIETV     FOR     THE     PROMO- 

TIO.V       OF       EXGINEERIXG 

EDL' CATION 

The  28th  annual  meeting  of  the  so- 
ciety of  the  promotion  of  engineering 
education  was  held  at  the  University 
of  Michigan,  Ann  Arbor,  June  29- 
July  2nd,  and  important  papers  on 
"Cooperation  Between  Industry  and 
Education,"  by  R.  D.  Chapin  and  S. 
P.  Capen  and  on  'The  Pay  of  Engi- 
neering Educators,"  by  Dr.  F.  H. 
Newell  were  presented  and  thoroughly 
discussed.  It  was  held  that  there  is 
necessity  for  better  training  in  the 
fundamentals  and  for  specialization  in 
industrial   directions. 

Cooperation  between  universities 
and  great  corporations  was  illustrated 
by  a  description  of  the  5-year  elec- 
trical course  given  in  connection  with 
the  General  Electric  Company  at  Lynn, 
Mass.  No  action  was  taken  on  the 
question  of  increased  salary  for  engi- 
neering instructors.  It  was  decided 
to  hold  the  next  meeting  at  Yale  Uni- 
versity. June  28-29  and  30,  1921  and 
there  were  elected,  Pres.,  M.  E.  Cooley, 
Vice-Presidents  T.  U.  Taylor,  and  H. 
S.  Stevens.  Secretary.  F.  L.  Bishop 
and  Treasurer,  W.  O.  Wiley. 

NEW       YORK      POST       SOCIETV      OF 

AMERIC.W       MILITARY 

ENGINEERS 

One  hundred  engineers  formerly  in 
military  service  met  June  loth  in 
Room  .■)12,  .Army  Building,  39  White- 
hall Street,  New  York,  and  unani- 
mously voted  to  form  a  New  York 
branch   of   the   parent   society. 

Temporary  officers  were  appointed 
and  a  committee  to  draw  up  a  scheme 
of  organization  and  nominations  for 
permanent  officers. 


On  June  29,  about  100  former  officers 
and  enlisted  men  organized  the 
New  York  Post  of  the  Ameri- 
can Society  of  Military  Engi- 
neers, adopted  a  constitution,  arrang- 
el  for  applicatitms  for  a  charter  from 
the  parent  organization  and  elected 
as  president.  Col.  F.  A.  Molitor,  Vice- 
PVes.,  Col.  G.  D.  Synder ;  Secretary, 
Major  P.  E.  Barbour;  .Assistant  Sec- 
retary, Sargeant  .-Mien  P'itzgerald,  and 
Treasurer,  Major  R.  C.  Coiner.  Col. 
R.  B.  Black,  Alajor  E.  F.  Robinson, 
Lieut.  Col.  A.  S.  Dwight  and  Col. 
Dunn  were  elected  as  directors  at 
large. 

.MINNES»>T\     KKnER.\TIO\     OF    EN- 
GINEERS   AND    .VRCHITEfTS 

On  June  19,  there  was  held  in  Dulutli 
a  meeting  of  al)out  200  engineers  and 
architects  representing  five  local  engi- 
neering organizations  and  the  state 
chapters  of  all  the  national  engineer- 
ing and  architectural  societies,  and 
resolutions  were  adopted  for  the  for- 
mation of  a  federation  of  engineers 
and  architects  whose  membership  may 
eml)race  all  engineers  and  architects 
in  the  state.  It  includes  the  federation 
into  one  body  of  Minnesota  Surveyors 
and  Engineers  Society,  the  Engineers 
Club  at  Minneapolis,  the  Engineers  So- 
ciety of  St.  Paul,  The  Duluth  Engi- 
neers Club,  Minnesota  Chapter  of 
American  Institute  of  Architects,  the 
Engineers  Club  of  Northern  Minne- 
sota, and  others.  The  State  Federa- 
tion is  divided  into  sections  represent- 
ing architecture  and  the  various 
branches  of  engineering  for  technical 
discussions  in  these  respective  branches 
at  the  annual  convention. 

It  was  decided  that  the  State  Fed- 
eration should  assume  the  publication 
of  the  bulletin,  maintain  an  office,  em- 
ploy a  secretary,  editor  and  assistants, 
and  that  the  expenses  be  paid  by  a 
per  capita  ta.x. 

NATIONAL       RESEARCH       COrNCIl, 
COMMITTEE 

The  engineering  division  of  the  Na- 
tional Research  Council,  Dr.  C.  Adams, 
chairman,  has  appointed  twenty  differ- 
ent committees  on  special  subjects  to 
work  on  problems  of  immediate  im- 
portance to  industry.  Three  commit- 
tees on  subjects  of  special  interest  to 
civil  engineers  are,  "Committee  on 
Economic  Theory  of  Highway  Im- 
provement"—T.  R.  Agg,  chairman, 
professor  of  highway  engineering, 
Iowa  State  College,  Ames,  Iowa;  C. 
A.  Baughman,  R.  B.  H.  Begg,  L.  E. 
Conrad.  H.  S.  Fairbank,  D.  C.  Fenner, . 
R.  B.  Gage,  H.  J.  Hughes.  Mark  L. 
Ireland.  A.  N.  Johnson,  H.  J.  Kuelhng, 
H.  J.  Maclntire  and  R.  W.  Schoredor; 
"Committtee  on  Structural  Design  of 
Roads"— .A.  M.  Goldbeck,  chairman, 
engineer  of  tests.  Bureau  of  Public 
Roads.  Washington.  D.  C ;  "Commit- 
tee on  Tests  and  Properties  of  Road 
Materials"— H.  S.  Mattimore,  chair- 
man, engineer  of  tests,  Pennsylvania 
State  Hwy.  Department,  Harrisburg, 
Pa-;  R.  W.  Crum.  H.  J.  Hughes,  F. 
C.   Lang,    Morton   Owen  Withy. 


.\MEItl4    \>       \SSO<   lATION      OK 
E\<;iNEERS 

-At  tlic  June  3()th  meeting  of  the  In- 
dianapofis  Chapter  of  the  .American 
.Association  of  Engineers,  a  report 
was  received  stating  that  tlie  county 
surveyor  is  underpaid,  tliat  lie  is 
f.nancing  the  road  surveys  withcnit 
compensation  and  with  the  prospect  of 
loss,  and  that  he  has  charge  of  county 
engineering  when  ((ualified  but  no 
authority  for  the  employment  of  speci- 
ally trained  deputies  for  special  work. 

The  reports  of  the  ethics  committee 
and  of  the  legislative  committee  were 
received  and  sulijects  for  discussion 
at  the  next  meeting  were  announced 
to  be  a  consideration  of  hypothetical 
cases  of  the  ethical  features  of  the 
practice  of  engineers  to  submit  through 
contractors  alternate  plans  for  which 
the  designs  have  already  been  made 
by  the  county  engineer  who  is  paid  for 
his  services  whether  these  designs  or 
alternative  ones  are  accepted. 

ENGI.NKERING    INSTITUTE   OF 
C.ANAD.V 

The  Calgary  Branch  of  the  Engi- 
neering Institute  of  Canada  will  hole! 
a  tent  meeting,  under  canvas,  on  the 
banks  of  the  Bow  river  near  the  Banff 
Springs  Hotel,  Banff,  Canada,  Aug. 
14-18.  The  Canadian  Government  will 
furnish  tents,  cots,  mattresses  and 
blankets,  but  visitors  are  requested  to 
bring  bed  linen  and  towels.  It  will  be 
possible  to  make  reservations  at  the 
hotel  if  preferred,  provided  applica- 
tions are  received  not  later  than  July 
25.  All  engineers  are  cordially  in- 
vited to  communicate  with  the  secre- 
tary. Western  Professional  Meeting, 
care  of  Gorman,  Clancy  and  Grindley, 

.\MERIC.\N       SOCIETV       OF       CIVIL 
ENGINEERS 

The  Colorado  section  of  the  Ameri- 
can Society  of  Civil  Engineers  held  its 
annual  meeting  June  12,  and  elected, 
as  president,  Oliver  T.  Reedy ;  vice- 
president,  A.  M.  Miller  and  secretary- 
treasurer,  John  S.  Meads. 

THE       SOt'TH      CAROLINA      GOOD 
ROADS    INSTITUTE 

The  roadbuilders  of  South  Carolina, 
under  the  auspices  of  the  three  state 
colleges  and  the  state  highway  depart- 
ment, have  recently  organized  the 
South  Carolina  Good  Roads  Institute 
and  have  elected  a  secretary  whose 
address  is  in  care  of  the  State  High- 
way Department,  Columbia,  South 
Carolina.  It  will  be  the  secretary's 
duty  to  keep  the  members  of  the  in- 
stitute informed  as  to  the  current 
prices  of  cement,  pipe  culverts,  struc- 
tural and  reinforcing  steel,  stones  and 
construction   work. 

TECHNICAL   CLUB   OF   DALLAS, 
TEXAS 

The  technical  club  of  Dallas  has 
unanimously  voted  an  application  for 
membership  in  the  Federated  Ameri- 
can   Engineering    Societies. 

OHIO    STATE    ENGINEERS 

The  Ohio  state  engineers  society  at 
the  Columbus  convention  elected  as 
president,  John  H.  Matse ;  vice-pres., 
W.  L.  Shawkey;  secretary,  Geo.  P. 
Kalsg>e;  and  as  treasurer,  T.  S- 
Garret. 


Jui.v    17,    I'.CiO 
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New   Aj)|)liances 

DcNcribin^  New  Mnchincry,   AppnrnluM,  Materials  and  Methods  uud  Kcccut  lutcrcktio^  lottallatii 


SOl'TIIKItX     MIOTKIt     llOXiOS 

Tlic  "Southern"  iiuIct  boxes,  niiidc 
liy  tin-  11.  W.  Llarlv  (.(impaiiy,  are  (ie- 
siniU'd  to  i)rotc'ct  tlio  drlicatc  mcch- 
uiiisin  of  a  water  meter  and  to  lie 
securely  covered  and  locked  without 
forminjs'  an  oljstruction  or  jeopardiz- 
ing the  sat'ity  and  convenience  of 
pedestrians.  Tlieir  use  enahies  tlie 
meter  to  lie  removed  from  tlie  interior 
of  huildiuKS  and  placed  wliere  it 
should  lie,  at  tlie  curl).  Tliey  are 
manufactured  on  a  iarj^e  scale,  on 
hr.es  resultin(.r  from  the  i)ractical  ex- 
perience of  eiiK'ineers  constructin(j;  and 
operating  waterworks,  and  are  made 
in  man\  models  to  suit  the  retpiire- 
ments  of  soutlicrn  waterworks.  They 
are  descril)ed  and  illustrated  in  Bul- 
letin A,  wliich  gives  complete  direc- 
tions for  the  installation  of  tlie  diff- 
erent types  of  the  box. 

The  box  consists  of  a  vitrified,  con- 
crete, or  cast-iron  cone  or  cylinder 
large  enough  to  receive  the  meter  or 
the  meter  and  valve,  with  slots  in 
the  lower  edges  for  the  entrance  and 
exit  of  the  service  pipe.  The  cast- 
iron  box  is  covered  by  a  cast-iron  top 
and  lid,  the  latter  being  simply  and 
eflFectively  locked  in  position.  Similar 
covers  and  lids  are  provided  for  brick 
or  concrete  boxes  suitable  for  large 
size   meters. 

Collapsible  steel  forms  are  provided 
for  the  more  rapid  and  economical 
construction  of  concrete  boxes,  either 
clyindrical  or  conical.  The  conical 
box  permits  the  use  of  a  smaller  top 
and  lid  than  is  required  for  the 
cylindrical  box.  The  same  company 
turnishes  meter  box  coupling  yokes 
designed  to  give  great  rigidity  to  meter 
supply  pipes  and  to  eliminate  strains 
and  leaks  while  providing  for  ex- 
pansion and  contraction.  The  same 
results  are  secured  by  the  use  of  the 
basement   coupling  yokes   that   can   be 


VITRIFIED    METER    BOX    WITH    CAST 
IKON    TOP   AND    LID. 

used  when  the  meter  is  installed  in- 
side the  building. 

The  Teksagon  meter  coupling  is  also 
jjrovided  by  the  same  company  to 
secure  meter  connections  without  the 
use  of  a  gasket,  thus  avoiding  leaks 
and  choked  waterways  without  in- 
volving any   extra  expense. 

The  Clark  Company  also  sends,  on 
application,  bulletins  descriptive  of 
testing  instruments,  service  boxes, 
pumps,  water  meters,  fire  hydrants  and 
valves,  and  municipal  and  miscel- 
laneous castings.  ' 


THK    SMITH    GASOLiIXE    PAVKR 

The  1920  Smith  Paver,  gasoline 
equipped,  is  claimed  to  be  the  first 
machine  in  the  field  to  feature  a  four 
cylinder,  automobile  truck  type,  heavy- 
duty  motor.  It  is  a  Wisconsin  motor, 
same   as   is   used   on  many   high-grade 
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trucks,  and  fjperatcs  at  the  slow  speed 
oiT^'Z  r.  I),  m. 

The  10-H  paver  is  equipped  with  a 
2.'i-h.  ().  motor,  the  14-li  with  M-h.  p., 
and  the  21-K  with  :{«-h.  p.,  about  three 
limes  the  power  of  the  steam  engine 
on  the  same  models.  This  surplus  of 
(lovver  is  necessary  because  a  gasoline 
(iigine  drjes  not  have  the  flexibility 
iliat  a  steam  engine  does,  and  there- 
fore the  amoimt  of  i)ower  necessary 
must  Ik-  determinerl  by  the  peak  load. 
If  anything  short  of  this  is  supplied 
the  flangcr  of  the  motor  goiniEf  dead  on 
a  big  pull   is  ever  present. 

Keeping  the  engine  cool  is  another 
point  that  has  been  taken  care  of  in 
an  unusual  manner  on  this  paver.  A 
radiator  three  times  the  size  of  that 
used  r,n  the  r)rdinary  motor  truck,  and 
holding  f)  galhms  of  water,  is  used. 

The  motrir  is  equipperj  with  Eiseman 
magneto,  fitted  with  impulse  starter, 
and  a  Stromberg  carburator,  fitted 
with  a  VVilcox-Bennet  air  cleaner.  The 
engine  is  cranked  by  a  regular  auto- 
type crank. 

The  positive  noiseless  and  efficient 
drive  is  novel.  The  pinion  on  the 
engine  shaft  is  a  rawhide  pinion. 
Both  of  the  larger  driving  gears  are 
machine-cut  from  semi-steel  blanks. 

A    PKHAMBITATIXr;   TRL'CK 
HIOI'AlIt    SHOP 

Mounted  on  automobile  trucks,  com- 
plete machine  shops  fitted  for  the  re- 
pairs of  automobile  trucks  were,  dur- 
ing the  war,  furnished  in  considerable 
quqantities  by  the  Four-Wheel  Drive 
Auto  Co..  for  the  the  U.  S.  Govern- 
ment at  home  and  abroad. 

Their  use  was  found  to  be  so  ad- 
vantageous where  a  large  fleet  of 
trucks  were  employed,  that  the  com- 
pany is  now  putting  them  on  the 
market  for  the  use  of  roadbuilders, 
general  contractors  and  other  large 
concerns  that  operate  numerous  auto- 
mobiles and  trucks.  They  have  proved 
to  be  a  sensible  and  satisfactory 
medium  for  maintaining  the  equip- 
ment in  constant  running  order  with 
a  minimum  loss  of  time,  thus  promot- 
ing a  continuous  operation  of  every 
truck   in   the   fleet. 

Mounted  on  the  chassis  is  complete 
equipment  to  handle  any  kind  of  re- 
pair job.  A  separate  motor  furnished 
the  power  for  operating  the  various 
machine  tools.  This  embraces  such 
mechanical  apparatus  as  a  drill  press, 
screw  cutting  lathe,  electric  grinder, 
blow  torch,  welding  outfit,  forge  and 
more  than  100  other  pieces  of  ma- 
chinery and  tools. 

Each  tool  and  piece  of  machinery 
has  its  own  location,  insuring  compact- 
ness when  the  end  and  side  panels  are 
up  and  the  truck  is  in  motion.  The 
fact  that  a  great  number  of  these  mov- 
ing repair  shops  were  furnished  the 
government  by  the  Four-Wheel  Drive 
Auto  Company  during  the  war  is 
proof  of  their  value  in  caring  for 
fleets  of  trucks.     With  the  increashig 
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tendency  to  operate  fleets  of  trucks 
in  various  industries,  the  efficiency  of 
the  machine  shop  truck  will  soon  make 
it  an  important  factor  with  every 
fleet  owner. 

INDUSTRIAL  NOTES 

DWIGHT   P.    ROBINSON    &    CO.,   INC. 

The  consolidation  is  announced  of 
Westinghouse.  Church.  Kerr  &  Co.. 
Inc..  and  Dwight  P.  Robinson  &  Co., 
Inc..  under  the  name  of  Dwight  P. 
Robinson  and  Company,  Incorporated. 
Engineers  and  Contractors.  General 
Offices.  2.j  East  4(;th  Street.  Down- 
town Office.  (12  Broadway.  New  York. 
Chicago.  Cleveland.  Pittsburgh.  Dallas. 

The  officers  are:  Dwight  P.  Robin- 
son. President ;  T.  X.  Gilmore.  Eirst 
\'ice- President ;  J.  W.  McConnell. 
\'ice-President :  .\.  K.  Wood.  Vice- 
President  and  Treasurer;  R.  M.  Hend- 
erson. \'ice-President ;  L.  H.  Bean. 
\'ice-President :  H.  H.  Kerr.  Vice- 
President.  Chicago  Office ;  W.  L. 
Murrav,  Secretary. 

The  directors  are:  Paul  D.  Cravath. 
Cravath  and  Henderson.  Attorneys; 
Thomas  X.  Gilmore.  Eirst  Vice-Presi- 
dent ;  Homer  Loring.  Loring  and  Com- 
r,anv.  Boston;  Ira'  W.  McConnell. 
X'ice-President ;  John  P.  McGinley. 
Chairman.  Chicago  Pneumatic  Tool 
Companv ;  Harrv  T.  Peters.  President. 
The  Ealrbanks  Company;  Dwight  P. 
Robinson.  President;  Edward  R. 
Tinker.  Vice-President.  Chase  Nation- 
al Bank:  Arthur  King  Wood,  Vice- 
President  and  Treasurer. 

N.VTIOXAL    LIME    ASSOCIATIOX 

The  second  annual  convention  of 
the  National  Lime  Association  was 
lield  in  New  York  City.  June  17-18. 
Several  technical  and  commercial 
papers  and  addresses  were  presented 
and  the  officers  of  the  association 
were  reelected.  Chas.  Warner.  Pres., 
Geo.  J.  Nicholson.  Vice-Pres..  and  A. 
A.   Lauman.  Treasurer. 

COMPRESSED  .\IR  FOR  THE  ROAD 
BUILDER 

Under  this  title,  the  Ingersoll-Rand 
Company  has  issued  an  attractively 
illustrated  24-page  pamphlet  contain- 
ing   valuable    practical    data    on    road- 


building  in  rocky  country  with  lists  of 
the  plant  used  and  results  obtained 
;<nd  specific  contracts  and  special  in- 
formation regarding  the  machine  dress- 
ing of  drill  bits. 

It  also  discusses  different  methods 
of  quarrying  and  the  plant  required 
for  it,  and  some  of  the  features  of 
trench  excavation  for  pipe  laying  to- 
gether with  the  application  of  com- 
pressed air  to  operate  pneumatic  tools 
and  a  convenient  portable  hoist.  The 
use  of  ])neumatic  tools  for  cutting 
through  concrete  i)avements  and  for 
taking  out  test  pieces  is  described  and 
various  types  of  air  compressors  and 
pneumatic  tools  suitable  for  the  road 
liuilder  are  illustrated  and  briefly  de- 
scribed with  reference  to  commercial 
bulletins  in  which  thev  are  fully  de- 
tailed. 

PERSONALS 

Martin.  J.  A.,  commissioner  of  De- 
partment of  Purchases  arid  Supplies 
of  Detroit,  has  been  appointed  Com- 
missioner of    Public    Works. 

Woolev.  J.  C.  has  been  appointed 
professor  of  agricultural  engineering 
aL   the  Universitv   of   Missouri. 

Whitehead,  J.  B..  has  been  made 
dean  of  the  department  of  engineering 
of  the  John  Hopkins  University. 

Chenoweth  &  Rettinghouse,  have 
opened  consulting  engineering  offices, 
at  215  Bovce-Greeley  Bldg.,  Siou.x 
Ealls,  S.  D.' 

Campbell,  R.  T..  has  been  appomted 
chief   engineer   of   Brainerd,   Minn. 

Xettleton.  E.  S.  has  been  appointed 
acting  citv  engineer  of  New  Haven. 
Ct.    '         '  .       ^ 

Sala.  P.  L.,  has  been  appomted 
building   inspector   of    Stockton.   Calif. 

Parsons.  W.  B.,  consulting  engi- 
neer. New  York,  has  received  from  the 
Princeton  University,  the  degree  of 
doctor  of  science. 

Gault.  Matthew,  superintendent  of 
sewers  at  Worcester,  Mass.,  died 
died  June  26. 

Hughes.  Prof.  Hector  James,  has 
been  appointed  dean  of  the  engineer- 
ing school  at  Harvard  University  with 
which  institution  he  has  been  connected 
since  his  appointment  there  as  instruc- 


tor in  civil  engineering  in  I'JO.'t. 

Howell,  D.  J.,  has  been  a|)poiMted 
chief  engineer  of  the  Arlington  Sani- 
tary District,  .Mexandria  County,  Vir- 
ginia. 

Merrill.  O.  C,  chief  engineer,  U.  S. 
I'^orest  Service  has  been  appointed 
chainuan  of  the  Ecderal  Power  Com- 
mission. 

Wasser,  P.  J.,  county  engineer  of 
Hudson  County,  has  been  appointed 
state  highway  engineer  of  New  Jersey 
to  succeed  Wm.  G.  Thompson,  re- 
signed. 

Doebler.  S.  Erank,  has  been  put  in 
charge  of  construction  work  on  the 
.\ustin  dam  across  the  Colorado  river, 
wiiich  will  immediately  be  resumed 
after  having  been  suspended  for  4 
years. 

Witt,  J.  E.,  has  been  made  vice- 
I'.rcsident  of  the  South-Central  Divi- 
sion of  the  National  Highway  Traffic 
.-\ssociation. 

Green,  R.  M.,  professor  highway 
engineering  at  the  Agricultural  and 
Mechanical  College  of  Texas  has  re- 
signed that  position  to  accept  the 
presidency  of  the  Western  Labora- 
tories at  Lincoln,  Neb.  and  will  speci- 
alize in  testing  and  inspecting  all  kinds 
of  building  materials  and  operations. 

Smith,  J.  W.,  has  been  appointed  ir- 
rigation engineer  for  the  Montana 
Irrigation  Commission. 

Bowen,  P.  M..  has  been  appointed 
engineer  of  District  No.  5,  New  Mex- 
ico State  Highway  Department. 

Fithdan.  J.  H..  has  been  appointed 
supervisor  of  the  New  Jersey  State 
Highway  System  through  Comberland 
County,  and  parts  of  Salem  and 
Gloucester    Counties. 

Strong.  S-  D.,  city  engineer  of  Sault 
St,  Marie.  Michigan  has  resigned  that 
position  to  become  city  manager  of 
Plymouth.  Mich. 

bartt.  Harvey,  has  resigned  the  posi- 
tion of  city  manager  of  Mankato, 
Minn. 

Mahon.  A  U..  state  engineer  ot 
Montana  has  resigned  that  position  to 
join  the  Western  Construction  Com- 
panv.  Helena,   Mont. 

Hidel,  C.  S..  the  former  assistant. 
has  been  appointed  state  engineer  of 
Montana. 

Thompson,  James,  city  engineer  of 
Dundee,  Scotland  has  been  elected 
president  of  the  Institution  of  Muni- 
cipal and  County  Engineers  of  Great 
Britain. 

Wilkinson,  Thomas  L.,  has  opened 
an  office  as  consulting  engineer  at 
Denver.    Colorado. 

McMillan,  Major  H.  L..  formerly 
emploved  by  the  Bureau  of  Surveys, 
Philadelphia,  has  been  appointed  to 
the  engineering  staflf  of  the  Sanitary 
District  of  Chicago. 

McClintock,  N.  J.,  and  George  R. 
Newell,  have  opened  engineering 
offices  in  Rochester,  N.  Y. 

Loder,  A.  E.,  has  been  appointed 
district  engineer  of  the  U.  S.  Bureau 
of  Public  Roads  incharge  of  South 
Carolina,  Georgia,  Elorida,  Alabama, 
Mississippi  and  Tennessee  with  head- 
quarters   at    Washington.    D.    C. 

Lee,  W.  T„  of  the  topographic 
branch.  U.  S.  Geological  Survey  has 
been  detailed  to  make  aeroplane 
studies  of  North  and  South  Carolina 
and  Maryland. 
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Allegheny  River  Bridge  Piers 


Ni.  4 


Twenty  piers  and  abutments  for  the  Baltimore  &  Ohio  railroad  bridge  across 
^he  Allegheny  river  and  Herr's  island,  Pittsburgh,  built  with  a  variety  of 
methods,  including  pneumatic  caissons,  cast-in-place  concrete  piles,  open 
sheet-pile  cofferdam  and  air  bell.  One  pier  supported  on  ancient  submerged 
pile  foundation  was  unexpectedly  disclosed  by  the  excavation. 


At  Pittsburgh  :i  double-track  line  of  the  Ualli- 
more  &  Oliio  railroad  crosses  the  main  and  back 
cliannels  of  the  Allegheny  river,  and  Herr's  island 
that  separates  them,  on  a  bridge  with  a  tangent 
alingment  across  the  main  channel  and  a  curved 
alignment  across  the  island  and  back  channel.  In 
the  reconstruction  of  the  bridge  a  number  of  the 
piers  under  the  tangent  and  adjacent  to  it  were  built 


on  the  old  alignment,  but  clear  of  the  superstructure 
and  intermediate  between  the  old  piers.  At  ci  point 
on  Herr's  island,  the  old  alignment  diverges  trom 
the  new  one,  the  latter  being  carried,  at  the  end  of 
the  bridge,  on  a  pile  trestle.  The  new  piers  under 
the  curved  alignment  across  the  back  channel  of  the 
river  and  on  both  sides  of  it.  are  parallel  with  the 
axis  of  the  ri\c>r  and  considerably  skewed  with  the 
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bridge    alignment.      Sc\eral    ot    tiicni    join    (lic    old 
piers  end  to  end. 

PLANT  AND  EQUIPMENT 

The  main  part  of  the  contractor's  plant  was  in* 
stalled  on  Herr's  island,  where  there  were  erected  a 
boiler  house  and  air  compressor  shed,  a  concrete 
mixing  plant  with  a  steel  hoisting  tower  2'2o  feet 
high,  four  stifflcg  derricks  commanding  some  of  the 
piers  and  serving  the  concrete  mi.xing  plant,  a  con- 
tractor's siding  approximately  parallel  to  the  bridge 
alignment,  and  a  detour  track  temporarily/  carrying 
the  railroad  traffic  clear  of  the  new  piers  that  were 
located  partly  on  the  old  and  partly  on  the  new 
alignment. 

The  contractor  also  installed  several  stiffleg  der- 
ricks on  both  banks  of  the  river,  installed  a  con- 
crete sjiouting  cable  parallel  i  to  the  alignment  be- 
tween the  west  end  of  the  bridge  and  the  hoisting 
tower,  and  at  the  east  end  of  the  bridge  established 
a  caisson  building  yard  and  launching  ways  tor  the 
construction  of  the  wooden  pneumatic  caissons. 

CAIS.'^OX    FOUNDATION 

At  the  east  end  of  the  bridge,  three  T0x72-foot 
caissons  were  sunk  to  a  depth  of  about  00  feet  to 
bearing   on    the   bed    rock.      These    caissons   being 


BLILUI.NC;.  LALNCHING,  AND  FLOATING  WOODEN  PNEU- 
MATIC CAISSON 


located  directly  under  the  old  spans,  were  somewhat 
cramped  for  headroom  for  the  air  locks  and  were 
ser\e(l  by  floating  derricks  that  handled  the  muck 
and  tile  concrete. 

Two  other  piers,  those  on  the  banks  of  the  island, 
were  built  with  wooden  pneumatic  caisson  founda- 
tions but  in  these  cases  the  caissons,  instead  of 
being  constructed  at  the  contractor's  yard  on  the 
east  bank  of  the  river  and  P.oated  to  position,  were 
built  in  situ  and  concreted  with  the  same  ]>lant  that 
was  used  for  the  main  channel  piers.  Air  pressure 
v.as  put  on  the  first  of  the  five  pneumatic  caissons 
Sept.  IS,  IWli),  and  the  last  working  chamber  was 
concreted  December  "ilst. 

OLD  PILE  FOUNDATIONS  UTILIZED 

The  pneumatic  caisson  pier  on  the  east  bank  of 
Herr's  island  was  intended  to  be  sunk  to  rock  about 
48  feet  below  water  level,  but  at  a  depth  of  1.'}  feet 
there  was  encountered  a  course  of  stone  28  inches 
thick  on  a  timber  grillage  28  inches  thick  supported 
by  wooden  piles  .)  feet  apart  on  centers.  Although 
these  piles  had  been  driven  about  40  years,  they 
were  found  to  be  sound  and  in  good  condition.  Ex- 
cavation was  carried  down  about  5  feet  below  their 
tops,  and  they  were  cut  oflf  and  supported  the  con- 
crete filling  of  the  working  chamber  at  a  depth  of 
about  22  feet  below  water  level. 

The  west  abutment  and  the  six  piers  next  to  it 
were  built  on  Simplex  piles.  The  seven  piers  on 
Herr's  island  were  built  on  foundation  of  Simplex 
concrete  piles  extending  to  above  w^ater  level. 

Two  of  the  piers  on  the  west  side  of  Herr's  island 
and  the  adjacent  pier  in  the  back  channel  were  built 
in  steel  sheet-pile  cofiferdams.  In  one  of  these  piers 
the  foundation  was  made  with  Simplex  cdncret* 
piles  and  in  another  it  was  mass  concrete  laid  in  an 
open  excavation  carried  down  to  a  depth  of  about 
22  feet  below  water  level. 

In  the  third  of  these  coflferdam  piers  (pier  N.  in 
the  back  channel,  which  was  built  adjacent  to  the 
end  of  the  old  pier),  it  was  found  impossible  to  un- 
water  the  coflferdam  by  ordinary  methods,  and  a 
shallow  airtight  wooden  caisson  built  of  planks  and 
fitted  with  airshafts  and  airlocks  was  installed  in 
the  coflferdam  and  concentric  with  it.  This  caisson, 
called  an  air  bell,  was  sunk  to  bearing  on  the  bottom 
of  the  river  and  the  space  between  it  and  the  cof- 
ferdam was  sealed  with  concrete  deposited  by  a 
tremie.  After  this  concrete  had  set,  the  coflferdam 
was  pumped  out  and  concrete  was  built  up  to  water 
level  permanently  enclosing  the  air  bell,  which  thus 
formed  a  working  chamber  under  the  center  of  the 
pier. 

After  the  light  air  bell  had  been  throughly  pro- 
tected and  strengthened  by  the  mass  of  concrete 
above  it,  air  pressure  was  put  on,  the  water  ex- 
pelled, and  men  entered  the  bell,  cleaned  and  bench- 
ed the  rock,  and  filled  the  bell,  or  working  chamber 
with  concrete,  thus  carrying  the  pier  foundation 
down  to  solid  rock  about  20  feet  below  low-water 
level. 

The  work  was  done  under  the  direction  of  the 
engineering  department  of  the  Baltimore  &  Ohio 
Railroad  by  the  V^ng  Construction  Company. 
Cumberland.  Maryland.  It  was  commenced  in 
lulv.  191!»,  and  has  been  coinpleted  as  far  as  pos- 
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siblc  before  the  ereetimi  of  die  steel  superstructure. 
After  that  is  liuished,  ihr  nld  river  pier  at  the  east 
eud  will  he  renioxed  alul  replaced  by  a  new  one  and 
the  tops  of  the  five  new  ])iers  under  the  old  struc- 
ture win   be   rmi-^hed  ;ni(l   tlu'  old   piers  removed. 


Steel  rail^  for  the  main  lines  of  the  Union  i'acilic 
Kailroad  in  Xebraska  were  shipiud  in  caltl(!  cars 
durin;,'  the  winters  of  l!)i;)-;iO,  Ijecausc  of  the  im- 
po'^sibililv  of  securing  (jpen  top  cars.  The  rails 
were  nnloadfd  throuj^di  holes  cut  in  the  ends  of  the 
car^  and  w<re  handled  by  special  ton^s  or  hooks  cn- 
U>''K''iK  '''^'  ''"'t  holes  in  tlic  ends  of  the  rail  and 
.ittached  to  a  hf>ist  line  oju-rate'd  by  an  American 
railroad  ditcher  machine  mounted  on  a  flat  car 
I  hat  was  separated  from  the  rail  car  by  an  idler 
Hat  car.  After  a  quantity  of  the  rails  harl  been  re- 
moved from  the  stock  car  and  j>laced  on  the  floor 
of  the  idler  car,  the  special  lK)oks  were  rei>laccd  by 
rcf^ular  rail  tonj^s,  and  the  rails  unloaded  from  the 
flat  car  and  put  in  position  along-  the  track  in  the 
usual  maimer  manner.  I'y  this  method  an  aver- 
ai,^'  of  six  carloads  or  about  loO  rails  were  unloaded 
daily  by  one  1<>-man  '^'.lUf^  working  between  trains 
tmdcr  difficult  conrlitions  of  heavy  main  line  traffic. 


Asphalt  Paving  in  Tarboro 


By  W.  A.  Hardenbergh 


Labor  saving  appliances  in  asphalt  pavement  construction.    The  steam  shovel 

is  used  as  a  wagon  booster.    Thickness  of  base  adapted  to  traffic  anticipated. 

Aggregate  raised  to  mixer  by  bucket  elevator,  both  electrically  driven. 


Located  in  the  center  of  a  very  rich  cotton,  tobac- 
co, and  peanut  section,  the  city  of  Tarboro,  N.  C, 
is  one  of  those  fortunate  municipalities  which  finds 
itself  able  to  initiate  and  carry  out  an  extensive 
program  of  municipal  improvements.  In  addition 
to  a  very  complete  local  health  organization,  sew- 
ers are  being  extended  and  a  paving  program  in- 
volving the  laying  of  80,000  square  yards  of  asphalt 
pavement  is  under  way.  Of  the  paving  work,  about 
50  per  cent  is  now  completed  and  the  contractor, 
F.  J.  McGuire,  of  Norfolk,  Va.,  is  pushing  the  work 
rapidly. 

There  is  some  difficulty  in  securing  an  adequate 
supply  of  labor,  but  this  is  not  a  pressing  problem. 
To  as  great  an  extent  as  possible,  mechanical  equip- 
ment is  used.  With  mechanical  equipment,  good 
men  are  necessary.  These  are  secured  at  rates  of 
$3.50  to  4.50  per  day.  Most  of  these  men  are  truck 
drivers,  or  semi-skilled  in  other  ways. 

Practically  all  the  paving  is  of  2-course  asphalt 
on  a  concrete  base,  with  concrete  curb  and  gutter 
cast  in  one  piece.  The  only  variation  in  the  pav- 
ing program,  which  covers  the  city  pretty  com- 
pletely, is  a  specification  requiring  a  thicker  con- 
crete base  on  those  streets  where  it  is  expected  traf- 
fic will  ultimately  become  very  heavy  in  wheel-load 
as  well  as  volume. 

About  500  yards  of  pavement  are  being  placed 


daily  by  the  contractor.  Machinery  and  motor 
trucks  are  used  whenever  possible.  Hauls  are 
nearly  all  short,  as  the  town  is  a  compact  area  of 
five  or  six  thousand  population,  but  motor  truck 
hauling  has  proved  economical  nevertheless. 
Throughout,  the  work  shows  careful  planning  and 
administration. 

Considerable  grading  has  been  necessary,  but  this 
Has  practically  all  been  very  shallow.  In  fact,  the 
bulk  of  it  has  not  exceeded  S  inches  in  depth,  the 
proposition  being  chiefly  one  of  lowering  the  old 
street  level  enough  to  permit  the  construction  of  a 
concrete  base  and  asphalt  top.  To  handle  this  work, 
the  contractor  has  used  with  considerable  success 
two  No.  (i  Keystone  shovels.  The  excavation  is 
rather  easy,  as  a  rule,  as  the  soil  is  mainly  a  sandy 
loam  with  practically  no  stones  or  hardpan  to 
interfere. 

Federal  23'2-ton  trucks  have  been  used  exclusive- 
ly in  the  hauling  and  transportation,  handling  the 
spoil  from  the  excavation,  concrete  aggregate,  the 
concrete  itself,  and,  finally,  the  hot  asphalt. 

By  means  of  locating  nearby  places  to  dump  or 
fill,  hauls  of  spoil  have  been  kept  very  short,  and 
three  trucks  will  more  than  handle  the  excavation 
cf  one  shovel.  The  hauls  rarely  exceed  a  quarter 
of  a  mile. 

Some  of  the  streets  were  wide  enough  so  that  but 


70 


PUBLIC     WORKS 


Vol..  49,  No.  4 


half  the  street  width  could  he  excavated  at  one  time. 
In  this  rise,  the  trucks  usually  hacked  alongside 
the  shovel  on  the  old  pavement  t(^r  lllling.  and  so 
were  favored  with  a  good  roadway.  On  narrower 
streets,  and  when  excavating  the  final  half  of  wide 
streets,  it  was  found  advisal)le  to  hack  the  trucks, 
in  a  majority  of  cases,  onto  the  suhgrade,  and  just 
to  one  side  of  the  shovel  for  easy  hlling.  With  the 
solid  tires  and  the  soft  suh-grade,  there  was  trouble 
at  once,  as  the  trucks  usually  sank  down  to  the  run- 
ning gear,  which  resulted  in  delay,  owing  to  the  in- 
ability of  the  truck  to  pull  out  under  its  own  power. 
This  was  remedied  by  "boosting"  the  truck  out 
with  the  shovel.  This  method  was  completely  suc- 
cessful and  the  shovel  operator  soon  became  very 
expert  at   it.    But   it  was   found  that  the  pressure 


SHOWING  BOOSTER  BAR  OX  REAR  OF  TRUc  K 


KEYSTONE  SHOVEL  LOADING  TRUCK 

Sprung  the  back  door  of  the  steel  body.  The  super- 
intendent, Mr.  Johnston,  then  designed  a  "booster 
brace"  of  Ix-t  timber,  reinforced  across  the  tail  gate 
of  the  trucks.  This  device,  which  is  shown  in  the 
illustrations,  prevented  any  damage  to  the  truck, 
and  made  the  booster  plan  cne  of  real  value. 

The  power  of  the  shovel  when  boosting  was  im- 
pressive. On  several  occasions  when  the  driver  had 
killed  his  engine  by  too  quick  an  application  of  the 
clutch,  the  shovel  pushed  the  loaded  truck,  the  dirt 
of  the  subgrade  scraping  the  running  gear,  clear  out 
over  the  loose  dirt  which  piles  up  ahead  of  the 
shovel,  and  onto  the  firm  pavement,  actually  re- 
cranking  the  truck  engine  in  the  process.  The 
shovel  man  soon  became  so  expert  at  this  that 
scarcely  a  moment  was  wasted. 

Three  men,  only,  were  employed  at  the  shovels — 
an  operator,  a  fireman  and  helper  combined,  and  a 
man  to  handle  the  rope  for  dumping  the  bucket. 


tit     JH 

THE   MIXINC;    PLANT 


One  man  was  on  each  truck.  Every  truck  was 
equipped  with  mechanical  dumping  apparatus.  One 
man  was  at  the  dump  to  direct  the  placing  of  the 
earth.  With  this  equipment  and  personnel,  the  work 
proceeded  very  well. 
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I'iiu-  j^iadinj^f  was  d'UU'  li\  linrsc^  and  m.<i()|»^  or 
scraiKTs  and  l)y  liand,  llii-  iiit'lliod  and  the  iiuinhtT 
of  nun  dcpi-ndinj,'  ni»on  tlic  work  to  In-  donu,  the 
j.artiiular  slrci-t  and  tlic  ninnhcr  of  men  availahlf. 

'Ilu'  pavinu-nt  base  vva>  1:  "-.' :  I  i-oncrctc,  I 
inclu's  tliirk  on  nio.si  of  tin-  >lr..'i-ls.  <  )n  tlios-.- 
streets  where  it  seemed  ilia'  the  fnlnre  niii^li'  hrin^ 
traflic  of  heavy  wheel  load,  as  those  leadinj^j  to  the 
freij^ht  stations  and  alonj;  the  railroad  traiks,  a  •!- 
inch  base  was  laid,  iisinj,'  the  same  mix. 

All  eonerctc  mixing  was  done  at  a  central  plant, 
.'ind  the  wet  (.■•mcrete  hauled  in  ti^ht  steel-hody 
trucks  to  the  streets,  where  it  was  snrea<l  as  desir- 
ed. .A  I.  I.,  ."^niilli  mixer  was  mounted  on  a  plat- 
f(»rni  of  such  heit^ht  that  the  mixer  would  dump 
readily  into  a  truck  beneath  Sand  and  stone  were 
slorecl  in  oxt'rhead  bins,  and  cement  was  brought 
from  the  cement  shed  over  a  runway.  The  entire 
outfit  was  operated  electrically.  Giant  portland 
cement  was  used. 

Stone  an(i  sand  had  to  be  shii)ped  in  by  rail,  and 
the  cars  were  unloaded  near  the  mixer.  If  the  cars 
were  ecjuipped  witli  dump  bottoms,  they  were  run 
onto  a  small  trestle  and  dumped.  Otherwise  they 
were  unloaded  by  men  with  shovels,  the  piles  being 
as  near  as  convenient  to  the  mixer. 

The  sand  and  stone  were  raised  to  the  overhead 
bins  by  means  of  Jefifery  elevators,  also  electrically 
driven.  The  transfer  of  the  aggregate  from  the  piles 
where  it  had  been  unloaded,  to  the  elevator  buckets 
was  not,  as  is  usual,  by  means  of  a  wheelbarrow 
gang.  Two  mules,  each  hitched  to  a  slip  scraper, 
did  this  at  a  considerable  saving. 

A  stock  pile  of  stone  was  stored  on  a  vacant  lot. 
^\'hen  needed,  a  Keystone  shovel  loaded  this  direct 
into  trucks,  by  which  it  was  carried  to  the  ])oint  of 
demand.  This  reserve  was  located  at  a  central 
point  for  the  paving  work,  and  for  the  construction 
cf  a  concrete  culvert  by  the  same  firm. 

As  stated  before,  the  mixer  as  well  as  the  eleva- 
tors is  electrically  driven.  This  is  a  considerable 
saving  in  cost,  both  from  the  power  and  the  labor 
standpoint.  With  the  arrangement  described,  of 
overhead  bins  for  stone  and  sand,  a  nearby  cement 
shed  and  electric  drive,  efficiency  and  economy  were 
secured  with  a  minimum  of  lost  time  and  with  few 
men. 

The  mixed  concrete  was  dumped  into  the  motor 
trucks  and  hauled  at  once  to  the  street.  As  most  of 
the  hauls  were  very  short  and  the  mixture  was  kept 
rather  dry,  there  was  no  trouble  from  separation  of 
the  aggregates,  nor  was  it  difficult  to  clean  the  bot- 
tom of  the  truck-body.  This  method  of  handling  the 
concrete  was  very  satisfactory  and  required  only 
about  half  as  many  men  as  the  usual  method  of 
mixing  on  the  spot. 

The  asphalt  pavement  is  laid  in  two  courses,  each 
an  inch  and  a  half  thick.  The  binder  course  is  be- 
ing mixed  with  10  1-3  per  cent  of  asphaltic  cement 
(Texaco),  54  to  ^fi  pounds  of  filler  and  oOO  pounds 
of  stone.  The  wearing  course  contains  approxi- 
mately the  same  percentages,  substituting  sand  for 
the  stone. 

A  Cummer  SOO-yard  plant  is  being  used  for  mak- 
ing the  mix.  At  times  this  plant  has  been  operated 
to  or  beyond  its  full  capacity,  but  at  present  the 


daily  average  is  in  the  neighborhood  (jf  .M)')  squar'j 
yard.s. 

'I  he  same  type  of  hederal  *-ij^  ton  truck,  of 
\^  hiih  there  are  eight  or  ten  on  the  job,  is  used  for 
hauling  the  "hot  stuff."  'i'he  asphalt  mixture  is 
loaded  direct  inio  the  truck  in  the  usual  fashi(jn  and 
hauled  to  the  street.  The  average  gang  on  laying 
is  compri.sed  of  one  rollerman,  one  finisher,  three 
shovelers,  and  three  'rakers.  A  Kelly-Springfield 
roller  is  used  for  rolling  the  asphalt. 

Throughoiu,  the  job  shows  evidence  of  goofl 
management  and  a  careful  use  of  machinery  instead 
of  men.  whenever  pt^ssible.  No  costs  ha\'e  been 
given  on  the  work,  nor  arc  prices  available  at 
jjrcscnt. 

Koad  Work  in  Illinois 

On  July  2nd,  superintendent  S.  E.  Bradt,  of  the 
Illinois  Division  of  Highways,  reported  57  road 
gangs  at  work  completing  15  miles  of  hard  road 
each  week,  and  that  he  still  has  hope  of  completing 
the  season's  program  of  4  50  miles  of  Federal  Aid 
road,  there  being  a  prospect  of  raising  the  weekly 
total  to  25  miles.  However,  the  shortage  of  cars 
is  threatening  the  program  seriously. 

Road    Maintenance 
in  Maine 


Both  patrol  and  gang  method  used.    The 

method   of   giving   a   bituminous   surface 

to  gravel  roads  is  described. 


The  following  is  from  the  report  for  the  year 
1919  of  the  State  Highway  Commission  of  Maine: 

Maintenance  work  was  continued  as  it  has  been 
carried  on  for  the  last  three  years,  principally  by  the 
patrol  method.  In  another  part  of  this  report  will 
be  found  a  detailed  summary  of  that  work.  It  will 
be  noticed  that  the  prevailing  high  costs  of  labor 
and  material  are  reflected  in  the  costs  of  this  work 
as  compared  with  similar  costs  in  1918. 

Besides  the  patrol  maintenance  considerable  work 
was  done  by  gangs.  This  work  is  principally  on 
improved  state  highways.  We  have  a  considerable 
mileage  of  gravel  surfaced  state  highway  which 
carries  excessive  motor  vehicle  traffic,  official  counts 
showing  as  high  as  5,500  motor  vehicles  passing  a 
given  point  in  twelve  hours  time,  from  seven  o'clock 
in  the  morning  until  seven  in  the  evening,  this  count 
being  a  daily  average  for  one  week.  A  plain  gravel 
surface  would  not  last  a  week  under  this  kind  of 
travel,  so  it  has  become  necessary  to  give  these  sec- 
tions a  bituminous  surface  treatment  in  order  to 
preserve  them.  A  good  many  inquiries  have  been 
received  about  our  method  of  surface  treating 
gravel  roads,  so  a  brief  summary  of  the  operation 
will  be  given  here. 

Surface  treatment  can  only  be  successfully  ap- 
plied to  a  clean,  well  bonded  surface  having  a  true 
cross  section.  The  first  step  is  the  distribution  of 
clean,  coarse  and   sharp  sand  along  the  shoulder 
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of  the  road  in  piles  al)Oiit  thirty  feet  apart,  using 
about  forty  to  fifty  cubic  yards  pcv  mile.  This 
sand  is  used  to  cover  the  bituminous  material  after 
it   has  been   spread  upon   the   road. 

The  next  step  is  to  thoroughly  clean  the  sur- 
face with  a  horse  sweeper  and  hand  brooms,  in 
this  way  removing  all  dust  and  loose  material. 
The  bituminous  material  is  then  spread  froiu  a 
pressure  distributor  tank  mounted  either  on  an 
automobile  truck  chassis  or  drawn  by  horses.  The 
amount  of  bituminous  material  per  square  yard  of 
surface  depends  on  the  condition  of  the  surface 
and  as  a  general  thing  good  results  will  not  be 
obtained  by  making  a  uniform  distribution  over 
the  whole  area,  because  it  is  very  rare  that  any 
considerable  area  will  present  exactly  uniform  con- 
ditions. Thi^  means  in  practice  that  more  or  less 
material  per  square  yard  must  be  used  according  to 
the  condition  of  the  surface.  In  our  practice  the 
amount  of  bitmninous  material  is  controlled  en- 
tirely by  the  judgment  of  the  man  in  charge  of 
the  work.  He  rides  on  the  truck  and  from  his 
knowledge  of  the  conditions  determines  the 
amount  of  pressure  to  be  applied  to  the  tank,  the 
opening  of  the  valves  that  control  the  flow  of 
tar,  and  the  speed  of  the  truck.  On  new  surfaces 
the  rate  of  distribution  will  vary  from  four-tenths 
of  a  gallon  to  one-half  a  gallon  per  square  yard. 
The  second,  third  or  fourth  years,  the  application 
may  be  as  light  as  one-quarter  of  a  gallon  per 
square  yard  and  usually  is  from  three-tenths  to 
one-third  of  a  gallon.. 

This  work  must  be  done  on  a  warm  day  and  on 
a  dry  surface.  If  traffic  conditions  would  permit 
we  would  allow  the  bituminous  material  to  pene- 
trate the  surface  six  hours  before  covering  with 
sand,  but  we  find  it  necessary  to  immediately 
cover  with  sand  from  the  piles  alongside  the  road 
to  keep  the  bituminous  material  from  stripi>ing  up 
under  steel  tire  traffic.  Furthermore,  there  is  great 
liability  of  automobiles  skidding  on  the  fresh  bit- 
uminous material,  and  this  is  another  reason  for 
immediately  covering  with  sand.  About  one-half 
the  sand  is  immediately  applied  and  during  the 
next  three  or  four  days  a  few  men  are  left  behind 
to  sand  spots  which  show  an  excess  of  bituminous 
material  as  they  appear.  This  means  going  over 
the  same  length  of  road  several  times.  It  is  very 
important  that  the  smallest  possible  amount  of 
bituminous  materials  be  used  that  will  preserve 
the  surface. 

Except  where  drainrfge  and  foundation  condi- 
tions are  absolutely  perfect  this  bituminous  surface 
treatment  will  break  up  the  following  spring.  It 
is  very  necessary  where  the  breaking  up  occurs 
that  tile  surface  be  reshaped  by  using  the  road 
machine  and  the  drag.  The  surface  must  be  kept 
in  shape  until  it  is  settled  and  bonded,  when  another 
application  can  be  made  following  substantially  the 
steps  outlined  above,  but  using  less  bituminous 
material. 

After  three  or  four  successive  annual  applica- 
tions certain  portions  of  the  surface  will  become 
wavy.  It  is  then  necessary  to  break  the  surface  by 
the  use  of  a  pressure  scarifier  or  spike-tooth  har- 
row. It  is  sometimes  necessary  to  plow  short  sec- 
tions  and    for   this  the  point   of   a   road  machine 


blade  may  be  used.  Alter  this  course  has  been 
broken  up  it  must  then  be  pulverized.  This  may  be 
d()ne  with  a  spike-tooth  harrow  or  a  steam  roller 
with  the  picks.  It  al.so  pulverizes  more  or  less 
under  travel.  The  jjulverizing  process  can  be  has- 
tened by  working  the  material  from  one  side  of 
the  road  to  the  other  with  a  road  machine,  letting 
travel  break  it  up  as  much  as  possible.  It  is  usually 
necessary  to  use  a  road  machine  e\ery  day  from 
the  time  the  surface  is  broken  until  the  road  is 
bonded  for  treatment.  The  more  this  material  is 
worked  over  the  more  ctmipletely  it  will  jjulverize 
and  a  better  surface  will  be  presented  for  subse- 
quent treatment.  Immediately  prior  to  the  next 
treatment  the  surface  must  be  carefully  shaped. 
It  may  be  necessary  at  this  time  to  add  a  little 
binding  material,  preferably  clay,  but  care  should 
be  taken  not  to  use  an  excess  of  clay.  ( )ur  prac- 
tice has  indicated  that  a  quantity  of  fine  pulverized 
clay  (pulverized  i)y  frost  action)  about  ec|ual  to 
the  amount  of  sand  cover,  forty  to  fifty  yards  per 
mile,  has  given  excellent  results  in  jjreparing  an 
(Id  surface  for  re-treatment.  The  re-treatment  of 
this  surface  after  being  broken  is  exactly  identical 
with  the  original  treatment,  beginning  with  the 
sweeping.  During  the  spring  of  IDl!)  a  consider- 
able mileage  of  road  was  broken  up  and  re-treated 
as  above  rescribed.  with  very  excellent  results. 


Street  Repairing  in  Waltham,  Mass. 

The  IWi'thani  Municipal  Bulletin,  issued  month- 
ly, is  a  little  different  from  most  municipal  publi- 
cations. It  reads  something  like  a  newspaper  re- 
porter's description  of  a  ball  game  but  gives  real 
information  concerning  municipal  affairs  that 
should  interest  the  public — a  combination  that 
should  get  it  read  by  the  citizens,  which  is  what 
such  a  publication  should  aim  at.  The  following 
is  a  sample  of  manner  of  presenting  the  more 
substantial   information: 

"The  Street  Division  of  the  Public  Works  De- 
partment is  putting  forth  every  ounce  of  energy 
and  working  from  every  possible  angle  on  the 
streets  of  our  city,  trying  to  get  them  in  passable 
shape. 

"Waltham.  like  all  other  cities  and  towns,  was 
forced  to  curb  its  street  construction  and  mainte- 
nance during  the  time  Bill  took  the  notion  to  run 
the  world  and  the  result  is  our  streets  are  com- 
pletely shot. 

"We  feel  that  some  of  our  good  citizens  are 
imreasonable  enough  to  expect  us  to  rebuild  in 
two  months  that  which  has  been  neglected  'for 
four  years.  This,  of  course,  is  impossible,  but 
we  are  sure  if  our  citizens  will  co-operate  and  be 
patient,  the  end  of  the  construction  season  will  show 
a  big  change  for  the  betterment  of  Waltham's 
streets. 

"Besides  carrying  on  all  the  necessary  incidental 
work  of  the  department,  over  2()().()0()  square  yards 
of  street  have  been  patched  and  oiled  during  the 
last  three  weeks.  Many  streets  have  been  resur- 
faced with  material  excavated  from  streets  being 
constructed  of  bituminous  macadam  and  will  re- 
ceive a  coat  of  oil  in  the  near  future.  A  few 
days  will  see  the  completion  of  River  street,  one 
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of  the  many  sln-cts  to  he  loiisliiiiltMl  iiiiild  llic 
$100, (100  1x111(1  issiU'.  '\\\c  coiistriutioii  of  Ki\<r 
strc'd  (.-oiisisti'd  of  rcsh.ipiuj^  the  old  iiiaiadaiii  l»aM' 
by  c'\i"a\atiiit^'  from  •'!  in  I  iiulic'.  of  the  old  ni.i 
tcrial.  AfUT  this  hasr  had  hccii  ihrou^ddy  Killed, 
.">  iiulus  of  new  stoiu',  "^  iiiclu-s  in  si/.i',  was  spread 
cvcnl\  nil  il,  and  after  hcinfj  rolled  an  application  of 
Tarvia  X  at  the  rale  id  j'j  i^'alli/iis  to  the  s<|naic 
yard  was  apjilitd.  (holiint  stone  was  then  spread 
(.ver  the  surfari',  jnsi  eiion^^h  heinjt,^  used  to  Idl  tli<' 
\()i(ls,  and  the  whole  roatl  af^'ain  thoron;^dily  rolled. 
I'he  surface  was  tlu-n  sealed  with  •;  j  _i,'alIons  of 
lleiimide/  asphalt  In  the  s(|uari-  yard,  covered  with 
pea  stoiu',  foiled.  ;i!id  opeiu-d  to  tralTic. 

"The  fdllowint;-  tahic-  shows  the  cost  of  l\i\(r 
street  and  what  it  would  cost  six  years  aj^jo. 
It  niii^hi  he  of  some  interest  to  know  that  the 
best  hid  recei\e(l  on  the  above  type  of  road  was 
S'^.OO  per  s(|uare  yard,  a  saviiifj  of  (iOc  per  yard  ; 
or,  on  the  ■v'-").000  yards  advertised  on  Ix'xint^ton 
and  Ilii,di  streets,  tlie  city  will  save  Sl-'.OdO." 

Table  showing  cost  of  2,980  square  yards  of  bituminous  macadam 
pavement  on   River  street' 

Lal)or  ;!S<)  hdiirs  at   .4S    $180.72 

Labor   l(i.")X;  iiours  at  .:>2    8.V.).04 

Lahor  ;i.j<.)Vs  liours  at  .5() 201. ;J2 

Labor  17.">  ;')-()  hours  at  .62.")    1()'.).'J'J 

Lal'or   1  Ki  hours  at  .OHS    TD.TC. 

Lahor    10  liour.s  al   .S12    8.12 

Misc.  am!  Sat.  half  iiolidays   122. ")" 

Teams  S.")'/-."   days,   4.7.")    2(y.iX>'.i 

Toains  y,'j   days.   2.2.5    12.;iS 

Trucks  1.")   days,    $12    180 

Trucks  1 V::  davs,  $20    30 

KoUcrs    14 ' ...    days.  $(>    87 

Stouc      922 

Taryia  4,2S0  .yals.  at  .14    599.20 

Asphalt  2,000  j>als.  at  .24    480. 

Coal     77.24 

Total     $4,219.07 

Per  square  yard.  $1.41. 

What   Kiyer  Street  would  liave  cost  under   1914  prices: 

2.041    hours   at    .275    $510.28 

359V'.'  hours  at  .HOO   110.01 

175  5-0  hours  at  .;{75    05.24 

1 10  hrs.  at  .344    ;59.90 

10  hours  at  50   5.00 

Saturday  half  holiday    01.00 

Teams  74  days  at  3.00  ' 222.00 

Teams  5 '4  days  at  $1.50   82.50 

Roller   141/0    days   at   1.75    25.28 

Stone    310.00 

Taryia  4.280  sals,  at  8%c   374.50 

Asphalt  2.000  sals,  at  12c   240.00 

Coal    25.00 

Total    $2,122.41 

Per   square  yard,  $.71. 
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Municipal  Ownership  of  Electric  Railways 

The  restoration  of  credit  is  the  principal  task  of 
the  electric  railways,  according  to  John  H.  Pardee, 
president  of  the  American  Electric  Railway  Asso- 
ciation. Investors  demand  a  fair  return  on  money 
invested  in  traction  securities. 

In  1917  the  electric  railways  carried  11,000,000,000 
passengers,  an  average  of  108  rides  for  every  man, 
woman  and  child  in  the  country.  This  number  was 
2,000.000,000  greater  than  in  1912,  and  4,000,000,000 
greater  than  1907.  While  the  population  of  the 
country  has  increased  32  per  cent  the  passenger 
traffic  of  electric  railways  has  increased  1^7  per 
cent. 


An  examination  of  the  report  of  municipally 
<. wiled  electric  railways,  according  to  Mr.  l^arrlee, 
shows  that  municipal  ownership  is  not  the  solution. 
Two  of  eight  roads  repf)rtefl  on  included  in  their 
linancial  s>lalemenls  no  charge  because  of  interest 
on  funded  or  unfunded  debt,  only  three  iei)ortcd 
taxes,  and  two  had  tax  charges  v/hich  were  pit- 
tances compared  with  the  tax  bills  of  privately 
owned  companies.  In  spite  of  these  favorable  mis- 
sions, the  eight  lines  show  a  rleficit  for  the  year  of 
Jt^l  11,000,  out  of  total  oijerating  revenues  <jf  $1,082,- 
000,  while  the  ninth  road,  not  indudtd  in  the  total, 
Ii.id  a  dehcil  of  o])eiating  expenses. 


Uoad   Makinji   in 
Ediiiuiids  Counly  S.  D. 

By  Ward  L.  McCafferty* 

How     the     county     forces     make     good 
gravel  roads,  even  on  gumbo  soil. 


There  is  in  I'.dmunds  County,  South  Dakota, 
some  low,  flat  land  and  some  that  is  very  rough,  but 
most  of  it  is  gently  rolling.  The  roads  generally 
follow  the  section  lines,  with  an  occasional  short  one 
intermediate.  There  is  a  state  and  federal  highway 
running  east  and  west  near  the  center  of  the  county, 
and  seven  county  highways  runnang  noa"th  and 
south.  Sixteen  miles  of  state  and  federal  aid  high- 
way is  now  under  construction. 

In  constructing  a  county  road  we  start  out  with 
an  outfit  called  our  blade  grader  crew,  consisting  of 
one  Twin  City  (iO-90  tractor  pulling  a  12-foot  blade 
grader  and  one  90-120  Holt  tractor  pulling  a  14-foot 
blade  grader.  This  crew  is  fitted  out  with  a  com- 
plete outfit  consisting  of  cook  car  and  tents  for 
sleeping  quarters.  We  work  both  ways  from  camp, 
as  a  rule  three  miles  each  way.  After  the  blade  has 
made  a  round,  it  is  followed  up  wdth  a  planer  which 
brings  the  dirt  in  from  both  sides  of  the  road  to 
the  center  with  one  operation.  After  this  has  pass- 
ed down  the  road,  another  blade  grader  follows  it 
so  that  it  can  come  back  and  do  the  same  work 
pulling  in  the  dirt  with  one  operation.  About  three 
rounds  with  a  blade  grader  with  the  planer  follow^- 
ing  will  make  a  complete  graded  road  on  level 
ground. 

After  we  have  passed  over  a  section  of  road  in 
this  manner,  we  follow  up  with  a  crew  to  make  fills 
in  such  places  as  require  more  dirt  to  bring  the  low 
places  above  high  water.  At  the  same  time  such 
culverts  as  are  required  to  take  care  of  the  water 
in  spring  and  after  heavy  rains  are  placed  in  the 
grades  or  fills  as  we  go  along.  This  completes  a 
road  known  as  a  dirt  road. 

After  these  have  been  traveled  a  short  time  they 
are  in  condition  for  graveling.  We  maintain  all 
these  graded  roads  with  siich  machinery  as  small 
engines  for  power  and  we  have  drags  of  several 
different  makes.     The  three-way  drag  is  about  the 

*SuporiiUeiident   of   higliways   of   Edmunds   County. 
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best  of  this  tHiuipnient.  This  is  a  three-section  drag, 
the  two  outside  drags  bringing  the  loose  dirt  in 
towards  the  center  of  the  road  and  the  center  drag 
distributing  it  evenly  over  the  center  of  the  highway 
and  filling  up  the  ruts  in  the  road,  if  any  have  been 
produced  during  the  rains  by  heavy  traffic.*!  will  say 
in  passing  that  just  dirt  roads  are  not  all-season 
reads,  but  they  are  good  in  summer  and  fall  and 
most  winters.  Gravel  surfacing  will  be  done  as 
rapidly  as  our  funds  will  permit.  In  South  Dakota 
our  Motor  Vehicle  Fund  (that  is,  license  money 
from  automobiles  collected  by  the  county  treasurer) 
is  placed  at  our  disposal  and  can  be  used  for  drag- 
ging and  all  other  maintenanc  work  and  for  gravel- 
ing roads,  but  for  no  other  i)urpose ;  in  other  words, 
all  equipment  for  this  work  must  be  provided  from 
ether  funds. 

Our  top  soil  is  a  deep,  black  loam,  from  6  to  IS 
itiches  deep,  under  which  is  a  clay  subsoil.  This 
subsoil,  when  worked  into  a  road  and  covered  with 
gravel,  makes  an  ideal  roadbed.  In  some  parts  of 
the  county  we  have  the  gumbo  soil.  A  great  many 
held  up  their  hands  in  horror  when  w-e  started  grad- 
ing roads  through  the  gumbo — they  declared  this 
would  be  our  finish  and  that  we  could  never  make  a 


road  out  of  the  guni!io  soil,  but  e\jH.'ri(.i)ce  has 
taught  us  that  gimibo,  if  it  is  jjroperly  drained  and 
manitaineil.  is  the  best  road  soil  we  have  and  much 
better  after  being  graveled  than  any  other  soil  that 
we  have  here. 

We  hire  and  pay  our  crews  by  the  hour — no  work 
no  pay.  The  cook  car  is  furnished  and  as  a  rule  is 
run  by  a  man  and  wife,  the  husband  working  on 
the  job  and  the  wife  doing  the  cooking,  charging 
each  one  of  the  crew  a  certain  price  lor  their  l)oard, 
with  no  expense  to  the  county,  we  simjily  furnish- 
•ng  the  car  and  some  minor  e(|uipment  for  the  same. 

We  hire  men  and  teams  for  dirt  moving  or  mak- 
ing the  fills  by  the  yard.  All  our  roads  are  surveyed 
and  in  this  way  we  can  easily  follow  the  outfit  mak- 
ing the  fills  and  determine  the  exact  amount  of  dirt 
moved  and  placed  in  the  fills.  We  settle  with  them 
twice  a  month,  holding  back  15  per  cent  of  the 
estimate  until  final  settlement  on  the  work  for  our 
protection. 

We  make  a  special  efifort  and  take  great  pride  in 
keeping  all  our  roads  passable  immediately  follow- 
ing the  crews  and  also  while  they  are  working.  It 
is  very  seldom  necessary  to  make  detours  on  any 
loads  that  we  are  wf)rking. 


ffi/ve /tf^/iLrSfs  -  GfftNULAff  A(/tr^if>ai.  -  13' Mn/OLi:  or  Rcpose 

This   ono^^S/s    OASufr^^s  -^^tr^  Hudson   7?iv*r-  S'/i"  'S  o  per^«c-f-/y   granuJor  se" 
fluid   ♦v/Moc#y-  cohesion   ana  con-forrntn^   to  t^^f  -theory   Jei<*/op<<i  i>/  ^ctnJttne, 
Coi/^omh,  and  Ho^ve  os  to  fh«  omourfh oi  ocfi^e  horizonfof  pre^siure  and  oci-ive 
vpi/^or-cl   pfcssv^e  <»/  any  point  in  ^h^  rrrotefio/. 
/f  r»  tvt  of  mo-terio/  ohotrc   any  point,  p^r  s^yt 

h  '  unit  f,rrs*ui-e  hor-i ^orrto //y ,    p  '  unit  pres3un<  upt<'Or-d 

Thfn  A-  IS'mot^tr-ia/,     A  -  k^  fan' {■*£•■  &'3o)  ■  O.CS*  r.     and 

p'  Kr,  m  which  K  mus^  he  gr^ertrn  fhan     fo.63^)' ond aodrtermmeii  ■Hmf 
jH(  of  hinntl  end  mafrrie/  is  rqual  to  fetal  upward  force  on  loirer  half  of  funnel. 

Applying  firsf  to  fftt  gS'-O' aufsid*  diamafrr  casf  iron,  during  consfrucfion  and 

13-560*' 


In  order  fo  compare  rmsults  wifh  Htose  ootnined 
by  other  mel/iods,  fhc  foHtwing  diagram  shorts 

thr position  (t/  the  'fine  of  thrust.  "  Thr  farmuloe 
used  ere  denp-ed  from  preted, 
ffus  sheet  fir  any  roJue  of  6, 

/^'(H,H)ras6  *   ^sinB, 

Af •  -Vf,  +  Cff,-Cy  *  a/-  iff. 

£«..     ^  (f,uf^  > ,  msidt -) 


(SASOO) 


n*y.-t 


Wefrr  et  «4  ^nft 


before  concreting:           Wf.  of  One  foot  of  funnel  • 
/Is  shown  an  -Sherf  No.  6,  CascM,    K  -"    O  TS4 
fHe'O,      V'503Z,     h'3IS0    ,      p'   

•?•  £S40  •*/"»«  ^95/ 

ir  CS043j  3IOZ  606S 

If  will  readily  be  seen  fhaf  of  a  poi/rf  determined  iy  angle  a, 
¥•  e£^0-ia.0ecos6,   h- 41-46  -  9Sea>iS,      0'493I-II3Tcos6. 

Lef'  V'ftrfol  rerficol  force    Off  fhis  secfion  determined  by  angle  6, 
Af^  fatal  normal  forte  f     A/-  momrnt  around  e.g.  of  secfion 
//-■  romponenf  of  hariranfol  force  due  fa  earth  pressure  (iri-o  at  $•  o) 
S'disf  fo  e.g.  of  section^     ffg^  M^  •    fhru^,  moment  of  fop- 
Then  due  fo  wf.  of  ring  alone,  force  =  2138  6,  mam  about  O  '  30SS  7  O-ntl)  (S  ■  /■*  16  ) 
Ptonypoinf  H-//  (■*l-*6-  9S6<^gJ  /4.S  smB  dS  '  60117  (l- cost)  -  €931  am'B. 
hH'j^  MSeaaS  (■*l*6-93(i"^oil)j4Ss,nldB=  43Se4B  sin'6-  67000  (l-  cos'8). 
Jnupperholf    {/■  2l5e8*  j,'(6540- ISOerotB)  14^'asBde  =  S4e3OminS-g77Se-l09334intnml 
oy=30SS70-cost)'  /t  l43sinfC6S40-,SOau>sS)l45cas9dS 

-  30SS7  (hcos9).-f   687320 sin't -  /OS636  (l-  COS'S) 
In  lower  half  ^^  2isa  S  *  1S103       ^^' (4931  ■  1137  co^tj  14.3  n,iS<A 

=  ZlSe  9  1-  ISI03  T  7lSOZs',n)-  S2439  -  S243tinB coa9. 
oI^'SOSSTO-  coal)  ■'  143130    ♦  //  /4.S  s,n  S  (4931  ■  1137  cos  V  KSrasSdB 

'  30SS  7(1-  casB)  ♦  143130     -r  313398 smt  -   7S6BT  O'COsU)- 
ffon  let   M,  ,  If,     bt   momeiff  end  fhrusf  for  8-  f,      M,,  H,     for   9  ■  n. 

fit  once     a;  '  <^-  3I046        and     ff,^  29-  4I'4<Z  ■  /li  '  I20234  ■  /%.    (Symmetry  canmidrred ) 
Then    M,-  M.'-I4I6H,  -  904060        ,and  M,-  M,-  Ze.32 H.  ■  15X3643- 
(fibo,e  obtained  by  substitu  tion  m     M.  »  GH^  *aV=  M*  Gflf  ■'iff.) 

In  an  arch  ring  with  constarrt  section  it  '«  a  fery  close  eppraximafian  fo  en 
esacfuee  of  the  Method  of  Least  l^orA  fo  girt  such  imlues  fo  the  miunderrfs  that  tfte 
eumaf  fhesguare*  of  moments  fakrn  of  egual inferrais  around  ffie  arch  ring  is  a 
minimum.  In  this  parficu/ar  case  the  inftrroJs  may  be   guarfer^circumferences   without 
lessening  precision.  /IpplyingfHis  criterion,    ( ftl,' t Z M,' t  M/) mutt  bra  minimum 
for  the  deduced  values    of    M,  and  ff„,    thus  gi^in^  f^e  eguafians     fit,  •  'M,  •  M,. 
Sefrinf,  ff,- 33000  1/H.J,    H,' 6fr434  (lbs),    Mc'-M,-M,'    71 1 23  (lb- ft ) 


In  tamputing  strerr^tfr  of  section,  the  eguiralente^cfion  sftoiK/n  has  been 

assumed.  Forfhts section  R'A3.Z''  I'  761  nt",    c  g.  is  as  ^oiwn  ^TC 

Us 'ng  the  formula       f  •    -jy  t       J  '      ( campr  t  ,     tension -)  -^y" 

O^tsicJe  Inside  * 

9'0  *.SSA4%"        -9346%'(inax   tension)  J 

^(9Cy      -  2S33  •f/296T   (max.  campressionj 

TrOgO")  *6I47  -3SS3 


J2\ 


3W 


(66404) 


CoMPtmo'iONS 

ftade  by  M.e.Findley 
Morcfi  £6, /920. 


CALCULATION    OF    STRENGTH    OF    CYLINDRICAL   CAST   IRON   SHELL  OF   SUBAQUEOUS 
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Mallicnialical  Analyses  of  CoinnMi^  Block  Tunnels 


Ring  analyses  as  applied  to  different  types  of  tunnels  proposed  for  vehicular 

crossing  of  the  North  River. 


On  page  .MK  of  I'uhlic  H'diks  June  11»  llicre  was 
I'uMislu'd  an  article  entitled  "Concrete  P.lock  Vehi- 
cular Tunnel  !nvestij;ation."  This  article  quoted  at 
lenfj^th  from  (ieneral  ( ioctiials'  report  to  the  Joint 
State  Bridge  and  Tunnel  Commissions  dated  April 
2,  lli'.MK  on  the  theory  of  stress  analysis  of  suba- 
queous tunnels  and  the  structural  strengths  of  cast 
iron  and  concrete  hlock  rinj;-  tunnels  based  on  such 
thicories. 

The  mathematical^  analyses*  accompanying  the 
Generals'  report  included : 

A.  '2i>  foot  outside  diameter  cast  iron  tunnel, 
based  on  Rankin's  theory  for  granular 
material. 

B.  Derivation  of  general  formular  based  on 

•These  ni.Ttlicniaticil  studies  were  made  by  M.  G.  Findley, 
issistaiU   desiRiiing  engineer. 

t  Note  that  the  differential  sign  where  used  in  the  formulae  is 
distinguished  from  small  "d''  by  having  the  bottom  of  the  vertical 
stem    conuciud    to    tlie    symbol    immediately    following. 


ihciii}    til    analyses    for   pressures   normal 
to  tunnel. 

C.  Results  of  applicati«jn  of  normal  pressure 
theory  to  four  cases,  namely : 

1.      12  foot  outside  diameter  concrete  block 
tunnel ; 

3.  30  J/^     foot    outside     diameter    concrete 
block  tunnel ; 

.'5.     2!i     foot     outside     diameter     cast     iron 
tunnel ; 

4.  23    foot   outside   diam'eter   Pennsylvania 
Railway  tunnels  under  North   River. 

D.  Computations  for  possibility  of  flotation 
of  above  types  of  tunnels,  assuming  per- 
fectly granlar  semi-fluid  conditions  with 
no  cohesion. 

E.  Comparative  longitudinal  strengths  of 
above  tunnels. 


Calculations  Concerning  Flotation  and  Longtitudinal  Strength  and  Theory  of  Ring  Analysis. 


D^Tfl     /rs    TO     t'OSilBIUTy    or-  FioT/^riON. 
This   co/nf>v^'^'On    asSL/Tfcs    ^ha-^   /•/eje^^orj  ^/t^^^  j///  /s  a  p^r-^e^-^/y 
^rmnv^'f  ^^mif/u/d  iviMoi/^  cohesion  con-forrrtm^  /o  the  ^/reory   cieye/o/9r-4 
Aff.fi.  Howe  OS  A?  "Hie  amot/frt  o^  oc^mt  upvrorci  pne^surc  a^  any  poi nf: 
Jt    if  *   nft.  o/  /rro^^rfo/  ohotff  anj  yireirt  pointy  per  so  /f" 
p  •  oc^tifr  upm^ard  pressure,   in  /hs.  per  at^.  // 
V  '    onq/e  ey/  repose  o^  m<9^erto/  of  given  poini 

Then    p'Kv,  m  which   K'  i»n* C-*^' -  W 


CtS£  /.     Concrehe  b/ock  funne/^    ■4t-0''  ovffide  diome^r. 
"The  fvrccs  acting  dopvnniarj  ond  crossing  Me  /ei*'rr 
mfHide  semicircu/rrference,  A»*~  f'O'/eng-^  of  ^unne/^  are 
•«  (38-&4*  4&-KM-)-  ^Tr-2/'- 104  *  wdl'/a'J ISO 
'  2g6l6S 
1  Jf  mud  were  perfetf  -fluid  ociire  upi»'Ord  pressure 

Thus  shuc^ure  will  rise   due  unbalanced  -force    i-f  K  f^  grea-fer  Ma, 
^%'iff  '  0. 763.      Corresponding  angle  of  repitfe   S=    3'52'- 


HW.-t 


-H3)'! 


T  -fhis  iurfo<e  would  ^ 


Cftse.ll.    Concrete  blocM.  3C- 6'  ed. 

3e.s(3a-64  *  ■43Z5-/04)-iir-l8.z5'-/Od  *  -rr  (iezs'.is.Z5')lSO'  Z4e>B65 

3es(3B-64  '  43 Z5-/0.4)  ^- iv ■  I8ZS''  I04  •  307335. 
r»r<rihco/ angle  o^  repose.   K'^^^f^.  o.eoo.  9'    3'IZ'. 


Case nr.  Cos-f  iron,   ZS'-0"od. 

Mt  of  c  I  alone,  before  concrete  is  placed,  is  13560^  per  tn.fi. 

2S(3a-&4^-'  39.S-IOA)-iTr-  I4.5''I04  ■^  I3S60  z    168874. 

29(38>64*  39.S-l04)-riw  /^-S'-zo.*  ^  2240OO 
for  critical  angle  of  repose,  X' ^^1%  -  or£4.  6=  4°00' 


ltbltrde*%0: 


Cksl  If  ?h  ivhes,  cast  iron,    23'- 0~  o.  d 

Wtofc.iolone     is     96b'o*per  lin-ft. 
23(60-64-23S-IO4)--i-n--II.S'-IO4-i-  9650'  I32S77 
23(60-64i-  23.3- 104)  *  -in--  /I.3'-  104  -  166.137. 
for  crificol  angle  of  repose,  K=   ',%%%y  =  0.798  S=3'l4'. 

Summarizing  -fhe    abaye   result ; 

M      The   Zf-O'  <-.,•.  -funnel  is   mosf  liable  io  rise. 
(b>     nil  f,jr  „,ll  rise  in    3'  mafer.of.   fis  -Hte   Pa  -fubes  ho,e  nat- 
any  -frndencjr  -h,  r,sc,  -Mere  IS  doubt  as  ife  cogency  of  Mis  conc/u^ion 


the 


CoMPnnnTiYE  LoNciTuniNnL   SmcNcrn. 

Block  -funnel     4Z-0'od    -     /60    tott,      l^'diarrx     -holfcivleo,e.39-0'd,oin 
Cosfiron  29  O'od.  ■      as    bolts    li'diam.    -    bcff  circle  appro,.    28' O' diair,. 

^  tubem  ■     67  bolts    li' diom.    -  half  cirde  appro,    2Z-0'diom. 

if'ottt  -this  informatie 
(forces 


Mips, 


\  obtained  the  following  table  of  jafe  loadings : 
moments    in   kip- feet ) 


Tension 
M»m»ftt 


Block  ■42-0'  C.I.  23--0- 
e2.40  3264 

€09*0  22848 


%  of  42'0- 
S2.9ii 

3TA% 


CI   23'o' 

1830 

I03SS 


"fc  of  42-0- 
303% 
17.1% 


'K-fti 


Iheokt  or  King  fiNntrsis  roR  Norn^nu  T^cssurfEs 

/neTollowing  computcdion  is  based  on  a  method  erf  construction  whereby 
Y  gravel  packing  is  -fightly  wedged  between  outride  circumference  of -hjnnet 

and  inside  of  opening  left  by  shield  as  it  n-iores  forward,  creorfing  utitial 
normal  pressures,  which  are  later  modified  by  the  entrance  of  watrr 
into  the  iroids  of  Hie  pocking.  The  four  ossumptions,  based  on  observed 
phenomena  and  -fundamental  principles  o-f  rnechania, ore  as  follows: 
0)  Unit  pressure  tdivp  erf  ring  ecfuol  tt>  weight  of  material  abote. 
(2)  yerttcol  and  honzorrtal  forces  in  eguilibrium. 
C3J  fj II pressures  normal  to  .surface  of  tunnel. 

\4-}  Tfessures  increase  o  uniform  amourrt  foeeoch  adMed  -loot  ot  depth. 
Let  p-  d=  wt persg.  ft.  of  rniafrrial above  hop  of  tunnel  -normal pressure  eft  fbp. 
ptd-  normal  pressurm  at  bottom.  /f-  wt  of  one  -foot  cff  tvnnet. 

T^-  outside  radius  of  tunnel,  in  ft. 
Then  -to  obtain  etfuilibrium     \/V-  wTfd.       (This  equation  drtrrmines    d,  and  indirectly  p.) 
Sy  symmetry,  shear  at  -hop  is  zero. 
LrtG'diirtiocg.  of  tunnel  section,      /I-  area  of  tunnel  sec-tion  per  hneor  foot. 

ti^-fhrust  at  top,  higi  moment  at  top,    v.  h=  vertical, horizontal  nmp.  of  normal  pressur^ 
V,  ri,n^ vertical,  honzorrtal^  normal  -forces   at  section  determined  by  angle  B. 
V'h=  p-dcosd.  acting  on  elements    7?cWcoa6  and    W  dB  sinff  respectively. 
Comp.of  l^duetvvrt  of  f.    net  is  j-lfd B  and  mom  about  4  is  opproj  jGrfd  (l-cos6) 
Then  If-  tTfd  6  ■>■  Jg  (p.dcasJJTfmS  dB    --  Tr'p  sin  6- iTr'd  anO  eoiS 
a/^iGf^d  (l-cos6)fff°Tfsin6  (p-dcosS)7?cosB  dB 
=  -fGJfd  (l-cosB)  y.  i  J?'p  sin' 6  -  i  ff^d  (l-  cos^B). 
Also    H--  H^-Jf°(p-dcos9)7?smB  S  --  /%  -  Jfp  (I-  cosB)   e  iffdsin'B. 
bH  .-  GH„  -J^'TfcosB  (p   drosS)  WsinS  dB  '  GH.  -in'p sin'B  -  i  f?'d  (l- 

Now  N-  l^sin  9  ♦  Hcos 9  =  H^  cosB  y-  Tfp  (I-  co^ $). 

filso  mom.  of  N  about  4   =  /X.f-oK*  611    -"     /»/,  *  CA^  »•  ^Gf?d  (l-cosl). 


•a). 


Rpplying  the  Theory  of  Least  IVork,  we  observe  that: 
0-)  Work  done  by  thrust  is  constant,  ond  may  be  neglected  without  error. 
(^-J  If  values  of  H„  ond  Af«  may  be  discovered  which  place  N  at  c  g.  of  section  at  any 
point,  work  done  by  moment  ond  shear  is  zero,  and  therefore  o  minimum.  Such 
values  may  be  found,  and  are     M^'O,     Ho  =  Tf(p- i  d)  ;  for  substituting  these  valuta, 
we  obtain    N'Tfp-^Tr'dcosS,  and  mom  of  N-  GTPp  -  ^GJ?d  cos9  -  GN 

These  values  are  correct  by  the  most  rigid  theoretical  analysis.  Max    value 
vf  ti  IS  of  bottom,  where  unit  campressiori   -f  =    ■?•  ( p  *  -jfd). 


"l 

9p/yin^   -this 

analysis. 

we  ebtair 

the  fa  Horn 

rirxg    tabJe 

"ose. 

yvt^^tt) 

n(if) 

^C/--) 

p.d(%.) 

p{%) 

M(o-) 

fVa 

I 

3S/3S 

2I.OO 

836 

S032 

S9GS 

432.0 

305 

TT 

4  7360 

IB.ZS 

828 

S03Z 

S860 

432.0 

26b 

m. 

13560 

14.  SO 

zsa 

S03Z 

S330 

43  2 

1840 

IT. 

96S0 

II.  SO 

267 

S088 

S35S 

384 

I64S 

Tressure   diagrams  -taken  in  the  fa  tube*  conform  very  closely  ho  this 
reasoning  Concrmte  lining  increases  weight  of  tubes.  Tfejults  compare  tttus : 
Observed  it.SO  .^32  S7^0  384  IT90 

Computed    20000  //Jo  SS3  8088  S640  38.4  I770 


CoMPu  rtj  Ti  OIWS 
VcHICULffTf     TuNNCL. 
Made  by  MG.  Find  ley.    Inarch  2^,  1920. 
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-  Most  of  these  analyses  are  given  on  pages  7-i 
and  7S,  being  photographed  from  the  original  pre- 
pared for  General  Goethals  by  M.  G.  Findley. 
The  general  principles  and  conclusions  would 
seem  to  be  equally  applicable  to  sewers  and  other 
conduits  of  similar  construction. 


Jointing    Materials 
for  Water  Mains* 


Fred  O,  Steveiisi 


Expenses  of  water  departments  in  Wey- 
mouth, Berlin.  N.  H.,  St.  Louis,  Boston 
and  Atlantic  City  in  the  use  of  "Leadite," 
Lead  hydrotite  and  similar  materials. 


The  great  difference  in  cost  between  lead  and  the 
non-lead  joint  materials  makes  it  an  obligation  on 
the  part  of  water-works  engineers  and  executives 
to  satisfy  themselves  as  to  the  efificiency  of  the  non- 
lead  products.  Although  these  materials  have  been 
in  the  market  for  about  sixteen  years,  and  have 
been  used  in  increasing  quantities  during  that 
period,  they  are  still  regarded  by  the  great  majority 
of  water-works  men  with  more  or  less  skepticism. 

The  facts  of  the  case  are  that  lead  has  proved 
to  be  such  an  excellent  material  for  joints,  and 
w^orkmen  have  become  so  well  trained  in  its  use, 
that  engineers  and  superintendents  have  naturally 
and  rightly  hesitated  to  substitute  for  it  a  substance 
with  which  they  are  unfamiliar,  and  upon  which 
there  is  a  relatively  small  amount  of  data  as  to  its 
efficiencv. 

The  writer  has  used  the  tw^o  substitutes  known 
as  "Leadite"  and  "Lead-Hydro-Tite"  for  over 
eight  years,  in  various  localities  and  under  varying 
conditions.  Avith  very  satisfactory  results,  and  as  a 
consequence  has  acquired  a  great  degree  of  con- 
fidence in  them.  The  water-works  profession,  how- 
ever, must  be,  from  the  very  nature  of  its  work. 
very  conservative  in  adopting  untried  methods  and 
materials,  and  is  bound  to  demand  something  more 
than  the  testimony  of  a  few  of  its  members  that  a 
certain  thing  "works  all  right,  as  far  as  they  know." 

The  purpose  of  this  short  review,  then,  is  not 
to  take  a  partisan  stand  in  favor  of  any  joint  ma- 
terial, but  to  impress  upon  the  members  of  the 
Association  the  fact  that  these  substitutes  for  lead 
are  worthy  of  careful  consideration  and  investi- 
gation in  view  of  the  present  prices  of  lead  and 
labor.  It  is  to  be  hoped  that  a  general  discussion 
may  bring  out  some  new  facts  and  stimulate  further 
investigations. 

To  the  manufacturers  the  w'riter  would  suggest 
that,  having  now  established  the  compartively  low 
cost  of  their  products  in  the  minds  of  the  water- 
works trade,  they  devote  more  energy  to  experi- 
mental work,  to  enable  them  to  answer  with  definite 
figures    the    questions    to    w^hich    a    thorough    and 

tEngineer  and  Superintendent  of  Water  Works.  Weymouth,  Mass. 
•Paper    bifore    the    New    England    W'ater    Works    Association. 


thoughtful  water-works  man  must  have  an  answer 
before  making  what  would  otherwise  appear  to 
him  a  hazardous  change. 

The  most  important  of  these  questions  are  as  fol- 
lows : 

(1)  How  do  joints  of  these  materials  compare 
with  those  of  lead  as  to  tightness  under  normal 
conditions  ? 

(2)  What  of  the    possibility    of   blown    joints 

(3)  Will  the  joint  have  sufficient  strength  to 
resist  stresses  due  to  bending  moment  when  sup- 
port is  removed  from  a  considerable  length  of  pipe 
as  a  result  of  settlement  of  back-fill  or  nearby  ex- 
cavations for  services  etc.  ? 

On  the  first  question  the  writer  is  able  to  submit 
evidence  derived  from  actual  experiment.  In  the 
summer  of  1917  the  Weymouth  Water  Works  laid 
3,400  ft.  of  8-in.  pipe,  from  which  no  services  were 
taken  until  the  following  season.  The  joints  were 
of  Lead-Hydro-Tite,  and  the  new  gate  controlling 
this  line  was  by-passed  with  a  ^-in.  Empire  meter 
testing  09  per  cent,  in  1-32-in.  opening.  For  the  final 
measurements  the  flow  was  too  small  for  accurate 
measurement  by  meter  and  a  force  pump  was  used, 
pumping  from  a  pail  into  which  water  was  fed  by 
a  standard  gallon  measure.  The  results  as  to  leak- 
age per  linear  foot  of  joint  are  shown  in  the  follow- 
ing table,  and  would,  according  to  available  data 
on  the  subject,  be  considered  excellent  for  lead 
joints. 

Tests    for    Leakage    from    Lead-Hydro-Tite    Joints,    Idlewell    Ex- 
tension,  North   Weymouth,   Mass. 
Gals,  per  24  Hrs. 
Xo.  of    Cials.  per    per  Lin.  Ft.  of 
Date       .Section    Joints     Minute  Joint 

1917. 
July  26         1  7.5         3..37.5  26.20     New   Joints. 

*Aus.    8         ]  7.5  .150  1.16 

Aug.  20        2         180  .322  1.04     Sec.    1   plus    105 

new  joints. 
Aug.  25         2  ISO  .305  .99 

Sept.  29         2         180  .217  .70 

Nov.    2  1  75  .041  .32 

Nov.    2         2         180  .098  .32 

Nov.    2         3         2.50  .495  1.15     Sec.    2    plus    70 

new  joints. 
Nov.    2         4         335  •      3.500  6.16     Sec.    3    plus    85 

new  joints  or 
entire     exten- 
sion. 
1918. 
*June    1         4         335  .150  .26 

Pipe  was  8-in.  Class  E.,  New  England  weights.     Aver- 
age pressure,  70  lbs. 

Leakage   measured   by   %-in.   Empire   meter,   registering 
99  per  cent,  on  1-32  in.  opening  at  70-lb.  gauge  pressure. 
*By  pump  and  gallon  measure. 

This  work  was  done  by  a  man  having  one  sea- 
son's experience  with  Leadite,  exercising  the  ordin- 
ary degree  of  care  usually  required  by  the  writer 
on  this  class  of  w-ork.  and  the  results  should  give 
a  fair  indication  of  the  degree  of  tightness  to  be 
expected  under  average  conditions. 

As  to  the  matter  of  joints  blowing  out,  the 
writer  can  only  say  that  he  has  never  known  of  a 
Leadite  or  Hydro-Tite  joint  blowing  out.  In  fact 
the  strength  of  these  materials  and  their  adhesion 
to  the  metal  as  demonstrated  when  a  joint  is  dug 
out  seems  to  be  sufficient  evidence  of  their  safety 
in   this   direction   without   extensive   experiment. 

As  to  the  behavior  of  this  type  of  joint  when 
subject  to  crushing  stresses  such  as  occur  when 


Jut.Y  24,    I'.»:J() 


rill'.I.IC     WORKS 


77 


poitiiuis  ot  a  pipe  line  aic  Ic-lt  itiisllpporlcd  by  the 
scUlcniriil  of  i)a(krilliiii,f.  llic  writiT  lias  Ik-cm,  iiiUil 
vcrv  riTiMitlv,  in  (Iniiht  ;  in  fact,  uiu-crlaitity  on  lliis 
otif  point  has  pn-vcntcd  him  fmni  ^''^'i'^K  thrsc  nia- 
(rrials  his  nn<|iiahlic(l  ciiiloixnu'nl  as  Mihstitnlcs 
for  K'.kI.  I'his  (lotil)t  has  been  pretty  nnuh  (h^ 
prllcd  l)\  the  I'l-snhs  in  ;i  ra-^c  th;il  h;is  i"cccntl\ 
i-onic   1(1   liis  atti-ntion. 

riic  I'.cilin  Water  C  ump.iny  of  lU'iiin,  N.  II., 
hnill  last  year  a  new  dam  from  which  an  IS-in.  last- 
iron  main  was  to  lead  to  the  eity  distrihntion  system. 
Ahont  two  leni^^ths  of  this  pipe  were  in  the  dam,  and 
on  the  vwA  of  llic  Inst  leny^lh  on  the  down-stream 
side  an  is  in.  \;il\e  was  jjlaeed.  joints  were  all 
of  I -I'ld-l  lydro-Titc.  lU-fore  any  more  pipe  was 
laid  the  rservoir  w.as  hied  and  some  time  later  a 
washout  oeenired  which  lompletely  undermined  this 
lensj^th  of  pipe,  leaxint,'  it  and  the  ijale  suspended 
in  the  air  r.nd  sui)porte(l  solely  by  the  material  in 
the  joint  near  the  masonry.  Just  what  the  niaxi- 
nuim  stresses  were  in  the  joint  it  is  neither  easy  nor 
necessary  to  compute,  but  it  seems  to  the  writer  that 
they  are  as  great  as  are  apt  to  be  encountered  under 
ordinary  working  conditions. 

The  writer  has  not  attempted  to  take  up  the  meth- 
ods of  using  these  compounds,  or  the  minor  (Hf- 
ficulties  attending  their  use  for  the  Inrst  time  with 
inexperienced  men  and  incomplete  equipment. 
Tliese  points  have  been  covered  in  previous  papers 
before  the  Association  and  in  the  literature  with 
which  the  manufacturers  keep  us  supplied. 

It  does  unquestionably  require  considerable  cour- 
age and  considerable  faith  to  give  up  the  good  old 
lead  and  substitute  these  new  materials  in  the  face 
of  the  inevitable  opposition  from  calkers  and  doubt 
as  to  the  outcome  of  the  first  day's  work.  The 
point  that  the  writer  wishes  to  make  and  to  urge 
very  strongly,  however,  is  that  we  water-works 
managers  and  engineers  cannot,  with  a  clear  con- 
science, go  on  using  and  specifying  lead,  if  these 
other  substances  are  safe  and  suitable  substitutes. 
And  it  is  "up  to  us"  to  find  out  whether  or  not 
they  are  safe  and  suitable  or  to  make  every  possible 
effort  to  find  out. 

The  bulk  of  the  evidence,  so  far,  points  in  one 
direction. — in  favor  of  the  substitutes.  In  the  dis- 
cussion that  is  to  follow,  let  us  hear  from  the  other 
side, — the  unsatisfactory  experiences  which,  for 
our  present  purpose  of  getting  at  the  truth,  are 
perhaps  the  most  valuable  of  all. 

Several  members  took  part  in  the  discussion  of 
this  paper,  giving  personal  experiences  with  these 
materials.  E.  E.  Wall,  water  commissioner  of  St. 
Louis,  stated  that  he  had  found  it  difficult  if  not 
impossible  to  properly  control  the  temperature  of 
leadite  when  using  a  coal  fire  built  around  a  melt- 
ing pot,  as  was  used  for  melting  lead,  the  tendency 
being  to  burn  the  leadite  by  having  the  fire  too  hot. 
Also,  trouble  was  experienced  by  the  fumes  rising 
from  the  pouring  pot  directly  into  the  faces  of  the 
men  when  pouring  the  joints.  This  condition  was 
particularly  objectionable  on  the  work  wdiere  leadite 
was  used,  because  the  trench  was  a  narrow  and  un- 
usually deep  one.  No  cost  figures  were  kept,  but 
Mr.  Wall  did  not  doubt  that,  if  properly  used  by 
experienced  men,  the  cost  of  leadite  joints  would 
be  less  than  those  of  lead. 


In  i:i|.s,  Mr.  Wall  ha<l  used  metalium  f(jr  about 
I'^oo  feet  of  six-inch  pipe,  and  the  trench  was  left 
open  for  abfjut  two  weeks  to  determine  the  leakage. 
Immediately  after  the  pipe  was  laid  the  leakage 
amounted  to  2'^  gallons  per  minute,  the  average 
(luring  the  first  '^1  hours  was  l.'.i  gallons  per  min- 
ute, and  was  LlTj  during  the  .seconrl  21  hours.  De- 
fore  the  trench  was  filled,  the  leakage  had  stopjK-d 
altogether.  Joints  tnade  with  metalium  in  this  case 
did  not  prrnc  to  be  as  cheap  as  lead,  jjossibly  be- 
cause the  men  were  unfamiliar  with  using  the 
materi.il.  The  last  three  lengths  of  pii^e  laid  on 
this  line  were  on  a  sharp  ui)-grade  of  ;5  feet  in  ■'>>'>. 
and  the  change  of  grade  was  made  at  one  joint. 
Afterward  this  [)ipe  was  lowered  while  under  pres- 
sure, but  no  leakage  at  the  joint  resulterl  and  no 
damage  to  the  joint. 

Cement  was  used  for  jointing  about  800  feet  of 
six-inch  i)ipe  in  St.  Louis  in  1!>1T.  The  water  pres- 
sure on  the  joints  ranged  from  !>0  to  120  pounds 
per  s(|uare  inch  and  no  leaks  developed  and  no 
joints  showed  deterioration  when  the  line  w-as  taken 
up  a  year  later.  (This  line  was  used  to  supply  a 
temporary  camp).  One  l)ag  of  cement  made  18 
joints  and  twice  as  much  jute  was  required  as  for 
lead  joints.  Three  men  mixed  and  made  eight 
joints  an  hour.  When  making  lead  joints,  two 
men  attend  to  the  lead  pot.  make  rolls,  run  and 
caulk  ten  six-inch  joints  an  hour.  On  the  basis  of 
these  figures,  with  cement  at  Si. 75  a  barrel,  labor 
at  $2.10  and  $2.42  a  day,  jute  at  8  cents  per  pound 
and  lead  at  T  cents  a  pound,  the  cost  per  joint 
figures  i)8  cents  for  cement  and  $1.34  for  lead.  It 
was  much  more  difficult  to  take  up  pipes  with 
cement  joints  than  those  with  lead  joints. 

The  Atlantic  Citv  \\'ater  Department  now  uses 
leadite  almost  exclusively,  the  practice  having  been 
begun  in  1901  by  William  C.  Hawley,  continued 
by  Mr.  Allen,  and  is  now  being  practiced  by  Lin- 
coln Van  Gilder,  present  superintendent  of  water 
works.  None  of  the  joints  laid  since  1901  have 
shown  any  signs  of  deterioration. 

An  experiment  made  with  leadite  joints  by  the 
Boston  \Vater  Division  was  described  by  Frank  A. 
Mclnnes.  engineer  of  the  department.  Four  lengths 
of  four-inch  pipe  and  one  short  piece  were  jointed 
with  leadite  and  supported  at  each  end.  the  supports 
being  48  feet  apart,  when  the  center  deflected 
twenty-two  inches,  but  without  leakage  or  sign  of 
failure.  The  center  of  the  pipe  was  then  loaded 
gradually  but  no  leak  developed  until,  under  a  load 
of  100  pounds,  the  pipe  suddenly  broke  in  two  in 
the  middle  at  a  point  18  inches  from  the  nearest 
joint.  The  deflection  just  before  the  break  was 
tw^enty-five  inches.  Encouraged  by  this  experi- 
ment, leadite  was  used  for  laying  a  pipe  on  a 
bridge  carrying  heavy  traffic  and  street  cars  and 
therefore  subject  to  serious  vibration.  This  line 
had  been  in  for  five  months  at  the  time  of  this  dis- 
cussion and.  although  there  was  more  or  less  drip- 
ping from  the  joints  at  first,  this  entirely  ceased  by 
winter  when  it  was  covered  up  to  protect  it  from 
freezing. 

The  remainder  of  the  discussion  was  devoted  to 
the  question  whether  leadite  joints  were  conductors 
of  electricity.  The  author  of  the  paper  stated  that 
he  had  found  it  an  excellent  insulator  and  that  he 
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had  been  unable  to  get  a  current  to  pass  through 
it  when  endeavoring  to  thaw  pipes  by  electricity. 
It  was  stated  that  the  Boston  Water  Works  had 
tried  using  a  lead  wedge  on  the  bottom  of  each 
joint,  and  the  same  was  used  in  Springfield.  The 
members  from  these  cities  did  not  know  whether 
the  lead  wedge  was  of  any  benefit,  but  George  H. 
Finneran.  superintendent  of  water  service  of  Bos- 
ton, stated  that  they  had  made  a  test  in  the  yard, 
using  volt  meters,  ammeters  and  other  electrical 
apparatus.  With  solid  leadite  joints  no  flow  of 
current  through  them  could  be  observed,  but  when 
the  joints  were  remade,  using  a  lead  wedge  about 
?V2  inches  long,  two  inches  wide  and  Yi  inch  thick, 
placed  in  the  bottom  of  the  joint  and  driven  in 
solidly,  current  was  found  to  flow  through  the  joint 
in  amounts  varying  from  one  ampere  to  400  and 
14  volts  to  30.  However,  when  a  test  was  made 
of  pipe  laid  in  the  ground  with  leadite  joints  with- 
out lead  wedges,  current  was  found  to  pass  through 
the  main,  indicating  that  the  soil  may  have  carried 
the  current  around  the  joints.  In  other  cases,  the 
current  was  found  to  pass  from  the  pipe  to  a  street 
railway  track  and  back  again,  instead  of  through 
leadite  joints.  In  another  case  he  found  that  cur- 
rent passed  from  one  pipe  to  another  through  a 
film  or  scale  of  what  appeared  to  be  rust,  which  had 
formed  on  the  face  of  the  leadite  joint.  He  con- 
cluded that  such  a  scale  or  the  ground  itself  would 
serve  to  conduct  the  current,  so  that  the  use  of 
leadite  woud  not  interfere  with  using  electricity  as 
a  thawing  agent. 


^Vater  Filter  for  Mechanicsburgh 

W  ork  was  begun  the  last  week  in  June  on  a  new 
one-half  million  gallon  filter  for  Mechanicsburgh, 
Pa.,  which  is  one  of  the  improvements  which  the 
IMechanicsburgh  Gas  &  Water  Company  had  been 
ordered  to  make  by  the  State  Department  of  Health, 
following  the  typhoid  epidemic  in  that  borough  last 
February. 

A  typhoid  epidemic  in  the  spring  of  1919  was 
investigated  by  the  Health  Department  and  attrib- 
uted to  the  water  supply.  In  February.  1920.  a 
large  fire  so  reduced  the  supply  that  the  town  was 
without  water  the  following  morning  and  the  com- 
pany turned  into  the  mains  water  which  had  been 
insufficiently  filtered,  with  the  result  that  a  typhoid 
outbreak  occurred.  In  addition  to  the  filter,  the 
company  is  directed  to  install  an  electric  emergency 
pump. 

The  citizens  have  been  thoroughly  aroused  by 
these  two  typhoid  epidemics  and  ten  citizens  have 
agreed  to  serve  as  deputy  health  officers  and  have 
been  appointed  by  state  commissioner  Martin  to 
serve  in  this  capacity.  These  citizens  serve  without 
pay  and  the  work  performed  by  them  has  proved 
so  satisfactory  that  commissioner  Martin  was  said 
to  be  considering  the  appointment  of  similar  com- 
mittees in  all  of  the  boroughs  of  the  state.  Each 
week  a  sub-committee  of  two  visits  the  water  plant, 
examine?  the  premises,  obtains  information  as  to 
the  number  of  hours  the  pumps  operate  and  other 
features  of  operation ;  while  one  of  the  members, 
who  is  appointed  official  water  tester,  obtains  three 
samples  of  water  in  the  borough  and  sends  them  to 
the  Health  Board  for  examination. 


Elmira's  Municipal  Water  Plant 

The  water  works  systena  of  Elmira,  N.  Y.,  had 
been  under  municipal  control  for  five  years  on  April 
;{,  19"»i0,  and  during  that  time  paid  out  from  the 
earnings  $loT,lT8  for  additions  and  extensions  and 
paid  off  $115,000  in  bonds,  giving  a  total  gain  to 
the  city  of  $252. Ks.  During  the  same  period  rates 
have  been  reduced  for  the  small  consumers  whereby 
tl'.ey  have  saved  over  $15,000  a  year  during  the 
past  three  years.  The  old  minimum  charge  was 
."^•'l  per  quarter,  limited  to  1,000  cubic  feet.  Many 
householders  were  usmg  only  500  or  GOO  cubic  feet 
per  (|uarter  and  the  mininmm  rate  was  therefore 
reduced  to  $1.50  per  quarter  for  500  cubic  feet. 

The  $137,1  T8  spent  for  extensions  was  used  to 
add  13  miles  of  mains  from  12  inches  to  2  inches 
in  diameter,  1,355  new  services,  for  the  purchase 
of  a  truck  for  hauling  pipe,  etc.,  and  a  Ford  car 
for  the  meter  department.  When  the  plant  was 
purchased  there  were  in  the  pumping  station  a 
W'orthington  high-duty,  cross-compound  steam  ^j 
pumping  unit  with  a  capacity  of  754  million  gallons  ■ 
per  day,  and  a  W'orthington  electrically  driven 
pump  of  the  same  capacity.  Both  of  these  pumps 
liad  outlived  their  usefulness  and  in  the  second  year 
(t  the  city's  ownership  they  were  replaced  with  more 
nu)dern  units,  these  being  a  horizontal  steam  tur- 
bine connected  to  a  centrifugal  pump  and  a  single- 
stage  double-suction  centrifugal  pump  with  hori- 
z(ntal  shaft  direct  connected  to  a  300  h.p.  3-phase 
induction  motor-  The  steam  unit  has  been  operated 
with  a  saving  of  coal  of  more  than  20  per  cent  over 
the  one  replaced,  and  the  electric  power  consump- 
Von  fell  from  'i^'^  k.w.h.  per  100,000  gallons  to  Go. 

At  the  filter  plant  the  entire  strainer  system  was  X 
replaced,  and  a  liquid  chlorine  outfit  was  substituted  f 
for  a  plant  for  using  hypochlorite.  The  high  pres- 
sure distributing  reservoir  was  relined  in  1916  at 
a  cost  of  $5,630,  and  a  new  concrete  spillway  and 
retaining  wall  were  built  at  the  storage  reservoir 
at  a  cost  of  over  $<S,000.  All  of  these  improvements 
and  extensions  were  paid  for  entirely  from  earn- 
ings.. Over  S5.000  has  oeen  spent  in  lowering 
mains  in  many  sections  of  the  city  to  prevent  freez- 
ing and  still  more  of  this  work  must  be  done  before 
general  manager  H.  M.  Beardsley  will  feel  sure 
that  there  will  be  no  trouble  from  frozen  mains. 

According  to  the  annual  report:  "Some  little  ob- 
jection was  made  when  the  city  first  announced 
its  intention  of  metering  ah  services,  but  our  rec- 
ords show  that  the  great  majority  of  takers  have 
been  benefited  by  the  change  and  their  bills  reduced 
in  size  by  the  use  of  meters.  The  efficacy  of  the 
meter  in  checking  waste  is  shown  by  the  fact  that 
during  the  first  year  of  operation  l,(i02  million  gal- 
lons were  delivered  to  the  city,  while  in  the  fifth 
year,  with  approximately  10.000  more  people  using 
water,  only  1,578  million  gallons  had  to  be  supplied. 
As  a  further  prevention  of  waste,  the  Pitometer 
Company  made  a  survey  of  the  entire  city  last  fall 
and  all  leaks  which  were  discovered  were  repaired. 
It  is  considered  that  the  saving  in  water  formerly 
wasted  will  pay  for  the  cost  of  the  survey  within  a 
year.  The  saving  thereafter  will  be  reflected  in  the 
reduced  amount  of  water  pumped  and  the  conse- 
quent saving  in  operation." 
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Pneumatic  Foundation  Without  A  Caisson 

Tlie  construcli(Mi  of  foundations  with  pneumatic 
caissons,  although  sometimes  unavoidable  in  very 
difficult  bottom,  in  deep  water,  or  where  it  is  im- 
possible to  unwater  open  excavations,  is  generally 
objectionable  on  account  of  the  slow  and  expensive 
work  involved,  which  often  gives  a  very  high  unit 
cost  for  the  concrete  placed  by  this  method.  In 
recent  years  the  cost  of  pneumatic  caisson  work  in 
many  instances  has  been  considerably  reduced  by 
the  successive  replacement  of  the  costly  steel  cais- 
sons by  wooden  caissons  and  eventually  by  rein- 
forced concrete  caissons  which  involve  the  tem- 
porary use  of  very  little  material  nor  necessary  for 
the  permanent  structure,  and  by  the  use  of  detach- 
able cofferdams  that  may  sometimes  be  used  re- 
peatedly if  there  are  several  successive  piers  to  be 
built  at  the  same  place. 

In  order  to  avoid  the  possible  delay  in  reconstruc- 
tion and  duplication  of  cost,  it  is  generally  custo- 
mary to  begin  the  foundations  with  pneumatic  cais- 
sons where  there  is  reason  to  suspect  serious  trouble 
with  open  excavation,  thus  making  it  necessary  to 
do  all  of  the  excavation  under  air  pressure  in  the 
working  chamber  in  a  manner  that  is  disadvan- 
tageous as  compared  with  open  excavation. 

Very  satisfactory  and  encouraging  results  have 
been  obtained  in  several  jobs  by  what  is  virtually 
a  combination  of  the  open  cofiferdam.  and  pneuma- 
tic caisson  method,  namely,  with  the  use  of  the  so- 
called  "air  bell"  as  described  on  page  68  of  this  issue. 
In  the  work  here  illustrated,  and  in  previous  work 
successfully  accomplished  by  the  same  contractor 
in  the  construction  of  a  bridge  across  the  Tennessee 
river  at  Chattanooga,  work  on  the  pier  foundation 
was  first  commenced  in  an  ordinary  sheet  pile  cof- 
ferdam and  as  much  of  the  excavation  as  possible 
and  part  of  the  concreting  was  done  in  the  open  at 
a  great  saving  over  pneumatic  caisson  work.  When 
it  became  impracticable  to  complete  the  founda- 
tions in  the  dry  on  account  of  serious  leaks  in  the 
bottom  of  the  cofferdam,  light  airtight  wooden 
caissons,  called  "air  bells,"  much  lighter,  smaller 
and  less  costly  than  ordinary  pneumatic  caissons, 
were  installed  commanding  only  the  difficult  parts 
of  the  foundations,  and  were  enclosed  in  concrete 
deposited   under  water  on   satisfactory  bottom  to 


-.(■a!  tlir  coltcrdain.  liiis  enabled  m(;re  concrete  to 
l)c  placi-r|  ill  the  dry,  enclosing  and  greatly 
strciigthcniiig  the  light  caissons  so  that  they  were 
ciiahlcfl  to  withstand  air  pressure  and  permit  the 
relatively  small  amount  of  work  remaining  to  be 
(lone  in  thfiii  uiulcr  pneumatic  pressure  at  a  fraction 
of  the  cost  that  would  have  been  incurred  if  all  of 
the  work  had  been  done  under  pressure. 


Kationai  Iiivirstigation-.  lor  A(|uefJuct  Design 

In  designing  a  costly  and  important  structure, 
like  the  $  1 5  ,f  XX),r)(X)  Winnipeg  Arjueduct,  the 
simple  a(lf)ption  of  standard  features  and  pro- 
vision of  abundant  strength  based  on  ordinary 
assumptions  of  conditions  and  requirements  does 
not  alone,  secure  the  best  results.  With  an  un- 
limited amount  of  time  and  money  they  may  in- 
deed provide  a  considerable  degree  of  safety 
and  efficiency,  but  the  conservative  copying  un- 
der new  conditions  of  structures  that  have  been 
carefully  designed  to  suit  other  conditions  does 
not  suffice  for  the  best  results.  A  clear  under- 
standing and  careful  equating  of  all  the  elements 
of  location,  conditions,  requirements,  construc- 
tion, maintenance,  and  operation  are  necessary 
to  assure  the  results  best  suited  as  a  whole  to 
the  advantage  of  the  owners.  To  secure  these, 
some  risks  must  be  taken  and  others  should  be 
avoided,  some  advantages  should  be  made  to 
balance  other  disadvantages.  Many  points  can 
only  be  determined  by  wide  knowledge,  long  ex- 
perience and  careful  investigation  and  analysts  ' 
of  conditions  and  requirements  that  require  a 
high  degree  of  skill  and  good  judgment. 

This  has  been  notably  demonstrated  in  the 
design  of  the  Winnipeg  Aqueduct  of  which  the 
principal  features  are  discussed  in  the  articles 
commenced  in  the  July  3rd  issue  of  Public 
Works.  For  good  and  sufficient  reasons,  it  was 
deemed  advisable  to  make  the  aqueduct  of  com- 
paratively light  construction,  and  many  miles  of 
it  were  built  with  thin  walls,  arch  and  invert  that 
effected  a  very  important  saving  over  the  heavier 
construction  that  would  have  been  necessary 
with  less  thorough  and  careful  investigation  and 
design. 

Much  of  the  aqueduct  is  in  swampy  ground, 
supported  on  soft  soil  where  great  precautions 
were  taken  to  prevent  settlement  that  would  in- 
evitably have  caused  expensive  and  dangerous 
cracking.  Investigations  and  experiments  were 
very  thorough  and  comprehensive  and  included 
many  tests  of  full  size  inverts  of  reinforced  con- 
crete with  different  dimensions  that  eventually 
determined  the  dimensions  of  no  less  than  16 
different  inverts  that  were  used  at  various  places 
and  under  different  conditions. 

Some  of  the  auxiliary  structures  were  designed 
on  original  lines  providing  for  unusual  require- 
ments, such  as  the  protection  of  the  intake  from 
frost  in  the  very  cold  climate  and  the  proportion- 
ing of  the  arch  and  side  walls  of  the  horse-shoe 
shape  conduit  to  resist  the  unusual  action  of  the 
frost  which  at  a  depth  of  4  feet  from  the  surface 


so 
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of  the  backfill  was  suftioient  to  expand  the  frozen 
crust  and  lift  it  entirely  clear  of  the  extrados  of 
the  arch  leaving  a  lune  shape  void  over  the 
haunches  between  the  concrete  and  the  frozen 
clay.  This  occurred  at  points  where  the  cover- 
ing" was  ample  to  protect  the  water  in  the  aque- 
duct from  freezing  and  to  maintain  in  it  a  tem- 
perature that  \aried  only  about  1  degree  from 
the  summer  or  winter  temperature  in  the  supplv 
lake. 

The  surge  tank  designed  to  relieve  the  aque- 
duct from  stresses  produced  by  sudden  varia- 
tions of  pump  pressure,  was  of  special  construc- 
tion with  the  overflow  proportioned  to  absorb 
these  variations  by  giving  0)6  minutes  for  speeding 
up  the  velocity  of  How  from  1  y^  feet  to  4  feet  per 
second. 


Another  Scheme    for  Selling  Bonds 

A  few  weeks  ago  we  called  attention  to  a  plan 
employed  by  the  ofhcials  of  San  Francisco,  Cal., 
for  evading  state  provisions  that  bonds  for  their 
municipal  water  supply  could  not  be  sold  below  par, 
the  idea  being  in  brief  to  !iave  the  contractors  take 
the  bonds  at  par  and  then  add  to  iheir  contract, 
as  a  sort  of  bonus,  a  considerable  sum  to  compen- 
sate them  for  accepting  the  bonds  at  a  low  rate  of 
interest. 

The  State  Highway  Commission  of  Crdifornia 
has  evolved  another  scheme  for  disposing  of  $3.- 
OOO.dOO  worth  of  4)'2  per  cent  bonds  to  be  used 
for  carrying  on  the  work  of  that  commission,  this 
being  for  these  bonds  to  be  purchased  at  par  by 
the  State  Board  of  Control,  that  board  in  turn  to 
sell  them  to  a  syndicate  of  bond  brokers  a:  a  price 
which  would  permit  them  to  realize  5)4  per  cent 
interest  on  their  investment.  This  would  result 
in  a  loss  of  $192,414  to  the  State  Board  of  Control, 
which  loss  would  be  made  good  by  deducting  that 
sum  from  the  Federal  Aid  fund.  The  Court  of 
Appeals  decided  a  few  days  ago  that  this  method  of 
beating  the  devil  around  th.e  stump  must  be  held 
as  a  violation  of  the  law%  and  that  the  only  way  in 
which  the  state  could  meet  the  situation  was  by 
having  the  people  at  a  state  election  give  per- 
mission for  the  issuing  of  bonds  bearing  more  than 
-iVi  per  cent  interest. 

This  failure  to  raise  money  may  entirely  stop  all 
the  highway  work  in  the  state,  since  money  is 
necessary  for  the  salaries  of  the  Highway  Com- 
mission's employees.  It  is  reported  that  a  number 
of  contractors  have  been  performing  highway  work 
under  "promise  to  pay"  and  that  ihey  will  bring 
damage  suits  against  the  state ;  but  as  the  Highway 
Commission  cannot  legally  enter  into  a  contract  for 
work  until  the  money  is  in  hand,  it  is  questioned 
whether  the  contractors  can  recover  for  such  work. 


Essentials  of  Tunnel  Design. 

Besides  geographic,  commercial,  financial,  and 
economic  considerations,  the  building  of  a  great 
tunnel  involves  methods  and  details  of  construction 
operations  which  are  inseparable  from  an  accurate 
and  rational  design.  This  in  turn,  demands  assump- 
tion and  verification  of  conditions,  accurate  analy- 
sis and  precise  computations  to  determine  the  stress- 


es involved  and  the  .strength  and  safety  of  the 
structure. 

In  the  past  these  re{|uirements  have  sometimes 
been  met,  or  even  more  or  less  neglected,  by  arbi- 
trary or  rule-of-thumb  methods  or  by  an  effort  to 
secure  great,  but  indeterminate  strength  in  hopes 
that  it  might  exceed  the  unknown  stresses.  In  the 
case  of  the  proposed  North  River  Vehicular  Tunnel 
there  has  been  much  discussion  and  s(jme  conflicting 
views  have  been  expressed  regarding  the  conditions 
to  be  encountered  and  the  strength  and  safety  of 
different  types  of  construction  proposed.  To  se- 
cure authoritative  data,  expert  computations  were 
made  for  the  report  of  the  consulting  engineer  re- 
cently published  in  our  colunuis,  general  formulas 
were  derived  and  were  specifically  ai)plied  to  four 
(litTerent  sizes  of  tunnels  which  had  been  proposed, 
and  the  possibility  of  flotation  and  the  longitudinal 
strength  were  calculated. 

This  original  work,  of  a  nature  not  very  frequent- 
ly required  in  ordinary  engineering  practice,  was 
thoroughly  and  carefully  done,  and  was  found  to 
agree  closely  with  some  of  the  results  obtained  by 
independent  calculations  of  other  engineers  favoring 
ditTerent  construction  from  that  recommended  in 
the  report.  They  also  brought  out  some  special 
analysis  and  provide  a  clear  and  complete  investi- 
gation that  should  be  preserved  for  its  technical 
value,  as  reference,  and  for  direct  application  to  a 
class  of  tunnel  construction  that  is  likely  to  increase 
rather  than  diminish  in  future  years. 

It  has  long  been  possible  to  construct  tunnels  on 
land  or  in  solid  rock  under  water,  but  much  un- 
certainty and  danger  has  attended  subaqueous 
tunneling  through  silt,  sand  and  treacherous  ma- 
terials. These  diftictilties  will  be  materially  dimin- 
ished by  the  cleaver  understanding  of  the  conditions 
here  developed  and  improvements  and  safeguards 
can  follow  that  will  be  of  great  value  not  only  for 
railroad  and  highway  tunnels  but  also  for  sewer, 
water,  gas  and  other  utility  tunnels  under  rivers  and 
harbors  and  in  other  difficult  places. 


Detroit's  20  Miles  of  Street  Railway 

Bids  have  been  invited  for  the  construction  in 
Detroit  o^  about  "20  miles  of  municipal  railway  to 
cost  about  815,000.000.  The  bids  have  been  divid- 
ed into  three  classes,  for  foundation  work,  for  oak 
cross  ties,  and  for  all  steel  work,  even  including 
the  spikes.  The  total  quantities  include  about 
95,000  yards  of  excavation.  115,000  square  yards 
of  steel  rail  and  7,000  yards  of  >4-inch  crushed 
stone  back-fill.  Work  has  already  been  commenced 
on  a  portion  of  this  system. 


Galveston  Causeway 

Under  provisions  of  the  original  contract,  the 
board  of  managers  of  Galveston  County,  Texas  have 
relieved  Farkin  &  Sangster,  Inc.,  Buffalo,  N.  Y.,  of 
their  contract  for  constructing  the  causeway  in  ac- 
cordance with  the  clause  that  permitted  this  action 
should  the  cost  exceed  Si, 750,000.  which  it  has 
done.  The  increasing  cost  of  materials,  labor  and 
transportation  have  made  it  impossible  to  complete 
the  contract  within  the  bids  but  the  work  will  be 
continued  under  the  direction  of  H.  F.  Jones,  the 
supervising  engineer. 
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WaU'r works  Prices 
in   1911  and  Now 

Figures  from  waterworks  ofikials,  supple- 
menting    those    f^iven    in    the    June    12th 
issue.  » 

SiiK-c  i)ul)li>hiii^.  in  ihr  issm-  of  June  12,  liKUifs 
from  niorv  lli.ni  100  watc-rvvorks  olTuMals  in  M> 
states  gi\ini;  prices  i)ai(l  by  thcni  for  water- 
works supi)lK>  in  r>14.  V)Vy  iuu\  l''iO.  wt-  have 
r''C(.'ivctl  n-ports  from  si'Ncral  additional  litic'S 
whieh  wc  !;i\e  talinlalcd  Ix-low. 

PKH'KS    l*\ll>    I'OU    <    \sr    IKON     I'lIM'; 

("ilv   and   State  — Avcram-    I 'rue  pii-  Ton    I'aiil  in — 

roiiii.'.-tlout!                              1!IM  l!»l!t                           1920 

K.xUviU.-      $22.00  156.30                       

Ivfiiliifk.v: 

Covington     |(0.50 

Mttlnc: 

V,.i-K     21.70  

>li<-lil»;iiii: 

|.,.ti„it      21.45.  2;!. 1.')       .")0. 90-63.  r,0  7"). 00 

>liiiii<'NOlii: 

Kly      69. 7S                      

New    lliiiiiiiNliire: 

('o.i.onl     22.00  

.I,T.«iy     City 21.00  47.25  

\«'iv    ^  «»rk: 

Franl<l"nrt     21.00  

\ortli    Ciiroliiia: 

SlaU  svilli-      48.50  

I*fiiiiKyl  VII  Ilia: 

IlarrishurK    20.74  49.85  76.80 

To\n.s: 

Siillipiir    Springs...         27.00  64.00  90.00 

I'KICBS   PAID    FOR   SPECIAl.  CASTINGS 

Average  Price  per  Pound  Paid  in 
City    and    State  1914  1919  1920 

Illinois:  Cents  Cents  Cents 

Olney     3-4 1^  

Krntiiolvy : 

Covington    TV2 

MioliiKiin: 

Detroit      2%  8V2  8% 

N«'Av  Jer.sey; 

Jer.sey    City 2 'A  5.95  

NeT%'  York: 

Frankfort    2%  

PpniiHyi  vania : 

Harrisburg     2  V&  5%  7% 

Texas: 

S'ulphur  Springs...  3  7*4 

PRICES    PAID   FOR    WROUGHT   IRON   OR    STEEL,   PIPE 

Average  Price  Paid  in 
1914  1919        1920 

Cents       Cents  Cents 
5  9  9 


16.15      17.85 


30 
12% 


City   and   State 
California:  Unit 

Upland Pound 

Massachusetts: 

PeppereU    100  ft.  wr.  iron 

Nebra.sita: 

North     Platte Ft.    2-in.    pipe  15 

Plattsmouth     1-in.    ft.  9  12 

North    Dalvota: 

Dickinson     Ft.  80        188.75      

PRICES   PAID   FOR  LEAD 

City  and   State  Average    Price    per    Pound    Paid    in 

1914  1919  1920 

Conneotiont:  Cents  Cents  Cents 

Rock  vine     4%  10  

Kentiioky: 

Covintiton    6  11  II14 

Maine: 

York     4  6.70  

Ma^snehiisetts: 

Peiiiierell     § 

MiohiK'nn: 

Detroit    3.75  6.25  

^liniicsota: 

Ely    81,^  

Nel»ra.«<ka: 

Plattsmouth     934  iji^ 

Ne-\v    York: 

Frankfort     4*^  634 

Ohio: 

^•^^'I'na     S1/2  101/2  lliA 

Texas: 

Sulphur  Springs...  6  8  9V; 


PHICKS    l*\ll)    I  on    .MI:TEHS,    %    I.NCIi 


city   anil   Htali! 
«  aliforiiiai 

I  Milario     

rplariil*      

<  oiiiiecllent I 

K.hUvIII.-      

I  lllllltlMI 

<  iliny      

>il<-liiKai>: 

I  Icl.l  r,jt 

lilnnfHola; 

i':i>    

Nelirankfit 

.Ni.i  Ml     j'jiilto    .  .  . 

I'lallHiiKiUlll*  .  .  . 
%e»%     \  ork : 

l'"ra  Ilk  fort     

I* 4-niiN\  l\'anlnt 

llaiiiMl.urg      

'ri-\iiM : 

Sulphur  S'prinKH. 
>\  iHeoiiMint 

Wiitortown*     .  .  .  . 


Averaj;'-    I'rico    Paid    In 

1914  191'J  1920 


$7.90 
«.00 

12.00 

1.'!..'.0 

7.72 

9,30 
10.20 

S.40 

9.00 

8.40 

in    (Ml 


111,00 

15.30 

17.50 

9.40 

11.00 

12.60 
12.00 

12'50 

12.. =15 

10..  60 

1  2  .  60 


111.60 
11.50 


15.30 


9.95 


H.50 
12.00 
12.00 


•%-inch    meterH. 

PRK  ION  PAID  FOR  VALVES,  0  INCH 

CItv   and    State  - — -Avcragf;    {'ricr;  Paid    In 

raliroriiiii:  1914  1919  1920 

fplainl  $12.00  $15.00  $15.00 

(  OiiiiccI  Iciil  : 

n.Hkviii.j    11.00  21.00  

iientiieky : 

Covington     24.00 

Maine: 

York     .  .  n.90  

^liehiK'in : 

Ixtroil    12.35  32.00,41.00  

New  Jersey; 

.Icrscy    City 10.00  25.00 

.New    ^  «>rk : 

Frankfort    12.50  20.00  

I'ennsylvania; 

Harris). urg     0.45  20.79  25.00 

l>RiCI<:s  P.VID  FOR  HVDR.WTS,  2-\VAV  AND  STE.VMER 


City    and   State 
Illinois: 


Average   Price   Paid   in 

1914  1919  1920 

Olncy     $18.00  $35.00  

Kentucky: 

Covington    25.00  38.00  $39.80 

Maine: 

York    33.50  61.10  

Massachusetts: 

PeppereU     65.00      (2  way)  64.40 

Minnesota: 

Ely     52.75  62.50 

Nebraska : 

Plattamouth     50.00 

New    Hampshire: 

Concord    24  &  34  65  

Nciv  Jersey: 

Jersey   City 82.50  

Ne^v   York: 

'Frankfort    32.00  45.86'  

North    Dakota: 

Dickinson     55.00  80.00  

Pennsylvania: 

Harrisburg     23.85  55.60  66.50 

Texas: 

Sulphur    Springs...        21.00  38.00  43.00 

PRICES  PAID  FOR   COAL 


City  and   State 
Delaware: 

Milford    

Illinois: 

Olney     

Michigan: 

Detroit    

Minnesota: 

Ely     

Nebraska: 

North     Platte... 

Plattsmouth    .  .  . 
New    Hampshire: 

Concord     

North    Dakota: 

Dickinson    

Ohio: 

Celina     

Pennsylvania: 

Harrisburg    .... 
Texas: 

S'ulphur    Springs...  3.75 

AVisconsin: 

W'atertown     3.95 


Average   Price   Paid   in 

1914  1919  1920 

$4.00  $8.00  $8.41 


2.35 

2.51 
2.29 
3.55 

3.75 
2.50 

9.00 

1.94 


.85  &  .95 


4.65 

5.19 
5.61 
5.10 


5.00 

13.00 

3.80 

3.80 


5.10 

6.18 
8.06 
5.10 

5.60 
5.75 

14.00 

3.80 

6.05 


1.65  &  1.85         2.10  &  2.50 
5.25  6.50 

6.48  7.88 


PRICES    PAID    FOR    FVEL    OIL 

City  and   State  Average  Price  per  Gallon  Paid  in 

Massachusetts:  1914  1919  19''0 

PeppereU      $0.13i4  ..."... 

New  Hampshire: 

Concord    .28  $0.34 
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PRICES   PAID  FOR  ELECTRIC  CUIUtE.NT  FOR  POWER 

City  and   State        Average  Price  per  k.w.  hour  Paid  in 
California:  1914  1919  1920 

Ontario    *0.0a  ?0.0^7-» 

New   Hainp-hire: 

Concord    '12  »0.1J  .1^ 

North  Dniiota: 

Dickinson 02%  02  Vj  -04 

***Celina     03%  .04  .05% 

PRICES  PAID  FOR  LIME  (FOR  PURIFI  CATION  PLANTS) 

— Aver   Price   per   Pound  Paid    in — 
Citv   and  State              1914                    1919  1920 

New  Jerseys  Cents  Cents  Cents 

Jersey    City 2  1-5  2.!>  2.508 

Pennsylvania: 

Harrisburg     l."0  3.00  

INCREASES  IN  WATER  RATES,  SALARIES  AND  WAGES 

Percentage  of  Increase  Increase 

Since  1914  in   water 
City  and   State       In  superin-         In  wages  rates 

tendent's  of  other  since 

salary  employees  June.  1919 

California:  To  % 

Ontario     100  None 

Upland     25  ..  None 

Connecticut: 

Rockville 38  None 

Delaware: 

Milford     50  50  75% 

Illinois:  „^  ,.  -^ 

Olney     30  lo  6% 

Kentucky: 

Covington    50  .  50  engr.  None 

Maine:  30  Others 

York     25  100  None 

Massachusetts: 

Pepperell     14  40  

Michigan:  ^,   .„^ 

Detroit     38  25-100  None 

Minnesota: 

Ely    52  50  None 

Nebraska:  ^^_ 

North    Platte 60  66-100  20% 

Plattsmouth    ..  60  

New    Hampshire: 

Concord     ■■  125% 

New  Jersey: 

Jersey    City 16  40  None 

New    York: 

Frankfort 50  None 

North  Carolina: 

Statesville     50  ..  None 

North   Dakota: 

Dickinson    10  20  None 

Ohio:  „„_, 

Celina     40  50  20% 

Pennsylvania : 

Harrisburg    20  50-100  None 

Teaxs:  .„„  ^^ 

Sulphur    Springs..  65  100  None 

Wisconsin: 

Watertown    50  50  None 

Garbage  Disposal  in  Charleston,  W.  \  a. 

A  special  committee  of  the  Chamber  of  Com- 
merce has  submitted  a  report  dealing  with  the  gar- 
bage problem  of  the  city,  the  recommendation  in 
which  report  may  be  summarized  as  follows: 

1.  The  Charleston  chamber  of  commerce  recommends 
to  the  city  council  that  negotiations  be  entered  into  at 
once  with  some  reliable  companies  looking  toward  a  con- 
tract for  free  garbage  and  rubbish  collection  and  disposal 
for  the  city. 

2.  That  as  early  as  indications  point  to  any  favorable 
bids  being  submitted,  a  committee  be  appointed  by  the 
mayor  to  draft  an  ordiance  requiring  the  householders  to 
make  proper  separation  of  garbage  and  rubbish  and  to  take 
such  further  care  of  it  on  his  premises  as  may  be  of  help 
to  the  collector,  and  to  city  sanitation. 

3.  That  negotiations  be  entered  into  by  the  proper  city 
authorities  looking  to  the  sale  of  the  Estill  street  garbage 
plant 

4.  That  we  recommend  the  hog  feeding  as  the  most 
economical  method  of  reclamation  of  our  garbage  at  this 
time,  and  that  we  recommend  a  plant  that  will  reclaim  all 
valuable  products  from  rubbish. 

5.  That  if  possible,  a  contract  be  entered  into  for  a 
period  of  three  years,  with  an  optional  extension  to  the 
company  of  another  four  years. 

6.  That  the  percentage  or  remuneration  shall  increase 
from  a  point  below  reasonable  profit  for  the  first  year, 
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to  a  corresponding  point  above  for  the  third  year,  and 
for  the  remaining  four  years  a  reasonable  mean  be 
establislied. 

7.  Tliat  the  contracting  company  shall  give  a  commercial 
bond  in  the  sum  of  $25,000  for  faithful  performance  of 
their  duty. 

8.  That  at  a  proper  time  an  ordinance  be  drafted  to 
establish  a  sanitary  type  of  garbage  wagon,  time  of  col- 
lections, and  daily  reports  on  a  chart  at  tlie  disposal  plant 
showing  the  amount  of  service  on  each  street  and  this  chart 
to'be  kept  by  a  representative  of  the  health  department. 

9.  That  an  ordinance  be  drafted  giving  a  minimum 
punishment  for  throwing  garbage  over  any  river  bank  or 
in  any  unauthorized  place,  of  five  days  in  jail,  or  $25 
tine,  or  both  at  the  discretion  of  the  court. 

10.  That  the  spirit  and  letter  of  our  state  laws  may  be 
not  transgressed  in  that  the  contracting  company  shall 
charge  the  householders,  in  the  years  after  the  first,  rates 
sufficient  to  total  the  remuneration  agreed  upon.  But  the 
liiiy  sliould  reserve  the  right  and  be  honor  bound  to  pay 
for  the  service  out  of  the  budget  for  each  succeeding  year 
after  the  first. 


The  largest  single  furnace  incinerator  in  the 
country  is  now  in  Galveston,  according  to  W,  B. 
X'inson,  superintendent  of  garbage  and  drayage. 
It  is  a  modern  plant  in  every  respect.  It  hiis  shown 
a  capacity  of  forty  tons  every  twenty-four  hours. 
'Mie  old  incinerator  will  be  rebuilt  so  that  the  city 
will  liave  the  service  of  two  plants. 


A  proposition  is  before  Congress  for  the  pro- 
vision, in  successive  years,  of  a  total  sum  of  $350,- 
000,000  for  the  reclamation  of  unused  lands  in  the 
west  and  south. 


,000,000  Water  Supply  Project 

The  East  Bay,  Cal.,  Water  Commission,  recom- 
mends construction  of  a  127-mile  aqueduct  to  the 
Eel  river  to  supply  250,000,000  gallons  of  water 
daily  to  the  cities  of  Oakland,  Berkeley,  Alameda 
and  Richmond,  with  an  aggregate  population  of 
370.000  people. 

This  system  is  considered  a  desirable  alternative 
to  that  of  joining  with  San  Francisco  in  the  Hetch- 
Hetchy  proposition. 

Chief  Engineer  Philip  E.  Harroun  reports  in  fa- 
vor of  a  system  comprising  a  storage  dam,  diver- 
sion dam  and  a  127-mile  aqueduct  including  30  miles 
of  tunnels,  6  miles  of  concrete  conduits,  and  91 
miles  of  steel  and  concrete  pipe  with  a  subaqueous 
crossing  2  miles  long  and  600  feet  below  the  sur- 
face of  Sarquinez  strait.  It  is  estimated  that  this 
system  will  cost  at  least  $56,000,000  less  than  the 
proportionate  share  of  the  cost  of  the  Hetch-Hetchy 
system,  and  that  the  cost  of  $90,479,000  can  be 
reduced  to  $82,229,000  by  the  development  of  hy- 
draulic power  from  the  supply. 


Bridge  Work  in  Rumania 

Owing  to  the  general  destruction  of  bridges  dur- 
ing the  war,  there  is  an  exceptional  opportunity 
for  American  bridge  builders  in  Rumania.  There 
are  eighteen  important  bridges  to  be  reconstructed 
besides  the  great  bridge  over  the  Danube  at  Ler- 
nevoda,  known  as  the  King  Carol  bridge,  1,260 
feet  long  and  11.4  feet  above  high  water.  In  ad- 
dition it  is  planned  to  erect  a  bridge  over  the  Dan- 
ube to  connect  Rumania  with  Serbia. 


July  ^l.  1920 
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Concrcliiig  Plant  and  Operations 


n^    I.  ink    W.   Ski 


A  general  review  of  advanced  practice  in  held  operations,  and  equipment  for 
important  concrete  construction.  Principal  methods  of  loading,  unloading, 
transporting,  storing,  reclaiming,  and  delivering  cement  and  aggregate.  Meas- 
uring and  mixing  cement  and  aggregate,  character  and  installation  of  mixer, 
delivery  of  concrete  from  mixer  to  forms,  methods  and  apparatus  for  distribu- 
tion and  placing. 


Il.WDUNG    LKMKNT 

CVinciii  is  (k'Ii\i'rc(i  for  the  job  in  bags  l)y  rail,  l)y 
boat,  and  by  auloiiioljiic  trucks  and,  with  the  excep- 
tion of  small  (|uaiUities  for  daily  supply,  sliould  be 
stored  ill  a  weather-proof  building  on  a  platform 
elevated  beyond  danger  of  moisture  from  below. 
One-story  wooden  sheds  20  to  40  feet  wide  are  often 
built  for  the  puriK)se  and  may  frequently  be  so  ad- 
vantageously located  that  the  cement  is  unloaded  by 
hand  on  the  floor  and  can  be  delivered  by  hand  carts 
or  through  chutes  to  the  mixing  machine.  If  the 
storage  house  is  not  adjacent  to  the  railroad  and 
large  quantities  are  to  be  iiandled,  it  will  often  be 
advisable  to  install  some  sort  of  loading  or  convey- 
ing apparatus  to  handle  the  bags;  for  this  purpose 
belt  conveyors,  derricks  with  skips  or  large  buckets, 
or  locomotive  cranes  are  most  frequently  available. 
Sometimes  the  cement  can  be  stored  in  a  building 
forming  part  of  the  permanent  construction,  where 
it  is  usually  handled  direct  from  cars  or  trucks  or 
brought  into  a  lower  floor  on  carts  or  wheelbarrows 
and  piled  by  hand. 

In  some  cases  economy  is  efitected  by  purchasing 
the  cement  in  bulk,  in  which  case  it  is  usually  shipped 
in  box  cars  like  grain,  or  in  open-top  cars  thor- 
oughly protected  by  tarpaulins.  It  can  be  unloaded 
by  hand  shoveling  which,  however,  is  very  dusty  and 
disagreeable,  or  by  means  of  a  mechanical  shovel  or 
scraper  operated  by  power  to  transfer  it  a  short  dis- 
tance to  the  storage  bins.  Open  top  cars  may  be  un- 
loaded by  a  clam-shell  bucket  operated  by  a  derrick 
and  delivering  to  adjacent  storage  bins. 

The  cement  storage  bins  may  be  adjacent  to  or 
independent  of  the  aggregate  bins  and  should  have 
an  inclined  bottom  provided  with  one  or  more  gates 
and  chutes  or  spouts  delivering  by  gravity  to  the 
batch  container  or  directly  to  the  mixer.  A  con- 
venient form  of  outlet  has  a  double  valve  with  re- 
ciprocating parts  so  that,  when  one  gate  is  closed, 
the  other  is  open,  and  the  required  quantity  for  one 
batch  is  thus  automatically  measured  and  delivered 
by  each  operation  of  the  controlling  lever.  A  vent 
pipe  is  sometimes  extended  upwards  from  this  ap- 
paratus to  prevent  the  formation  of  a  vacuum  in 
the  valve.  Bulk  cement  may  be  elevated  to  the 
storage  bins  by  bucket  elevators  operating  in  a  boot 
on  or  near  the  car  or  boat ;  and  bag  cement  may  be 
conveniently  handled  in  a  horizontal  or  inclined  posi- 
tion by  endless  belts,  or  in  vertical  or  inclined  posi- 
tion by  bucket  conveyors. 


•Paper  by   Frank   W.   Skinner,   published  in   Cornell   Civil    Engi- 
neer,   April,    1920. 


1I<A.Ns,I'(;RTI.N(,    A.M;    UASDUSr,    AGGREGATE 

Sand,  broken  stone  and  gravel  are  all  hanrlled 
and  stored  in  substantially  the  same  manner  and 
all  of  them  may  be  purcha.sed,  secured  by  the  con- 
structor at  a  remote  point,  or  sometimes  produced 
on  the  job.  If  the  job  involves  excavation,  such 
as  tunneling,  canal,  reservoir  and  some  kinds  of 
road  work,  the  stone  encountered,  if  of  suitable 
quality,  can  be  broken  to  size  in  a  portable  crusher 
elevated  in  a  bucket  elevator  to  a  series  of  revolving 
cylindrical  screens  that  deliver  it  according  to  size 
to  different  elevated  bins,  from  which  it  is  removed 
?s  required  to  general  storage  or  to  the  mixer  plant. 

Sai;d,  which  may  be  derived  directly  from  the 
excavation,  can  be  treated  in  the  same  manner  and 
may  or  may  not  require  screening.  In  some  cases 
It  may  have  to  be  mixed  for  grading  or  may  require 
washing,  and  for  these  purposes  special  apparatus 
can  easily  be  designed  and  applied. 

Gravel  may  also  be  derived  from  excavations  on 
the  work,  or  from  a  remote  bank.  It  may  or  may 
not  require  washing  or  screening  and,  under  cer- 
tain circumstances,  it  may  be  found  with  sufficient 
fine  material  to  serve  both  for  stone  and  sand,  re- 
quiring only  the  addition  of  cement  to  make  con- 
crete;  but  this  is  an  unusual  occurrence  and  re- 
quires close  and  constant  attention  to  see  that  the 
quality  and  proportions  remain  satisfactorily  con- 
stant. Frequently  sand  and  gravel  can  be  dredged 
with  a  clamshell  bucket  or  dragline  scraper  in  the 
bottom  of  a  river,  lake  or  pond  and  delivered  by 
the  dredge  directly  to  the  washing  and  screening 
apparatus;  here  it  is  cleaned  and  classified  for  the 
required  purpose  and  finally  delivered,  usually  by 
gravity  or  by  gravity  and  bucket  conveyors,  to  the 
storage  bins. 

The  cost  of  the  aggregate  is  a  very  important  ele- 
rnent  on  a  concrete  job,  and  the  source,  transporta- 
tion and  handling  should  be  carefully  investigated 
before  any  plant  is  installed  or  system  adopted. 
Various  systems  have  been  well  perfected  and  much 
standard  equipment  can  be  secured,  all  of  which 
should  be  compared  and  the  advantages  and  disad- 
vantages of  the  different  systems,  or  of  a  combina- 
tion of  systems,  should  be  carefully  studied.  Esti- 
rnates  should  be  made,  and  the  final  plans  should 
give  due  consideration  to  the  rapidity  of  the  work, 
the  availability  of  different  kinds  of  equipment  and 
the  salvage  value  after  the  work  is  finished.  Pref- 
erence should  be  given,  of  course,  to  well  estabn 
lished  methods  and  standard  plants,  rather  than  to 
untried  or  experimental  features;  but  the  engineer 
should  have  sufficient  experience  and  ability  to  com- 
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bine,  modify  or  adapt,  and  even  to  invent,  it  the 
available  systems  or  apparatus  are  not  satisfactorw 
or  if  special  details  are  necessary. 

The  ultimate  criterion  must,  of  course,  be  the 
total  cost  of  the  finished  work,  unless  the  latter  be 
subordinated  to  special  considerations  of  rapidity 
or  coordination  with  other  parts  of  the  work  ;  these 
principles  govern  the  mixing  and  distribution  of 
the  concrete  as  well.  It  may  in  some  cases  be  more 
advantageous  in  the  end  to  do  a  large  amount  of 
hand  work,  where  there  is  available  labor  that  is 
otherwise  idle,  or  where  it  is  desirable  to  keep  a 
large  force  on  hand  to  maintain  the  organization 
or  provide  for  emergencies,  or  where  slow  work  is 
preferable  to  rapid,  or  where  it  is  difficult  to  ob- 
tain the  necessary  mechanical  etjuipment. 

It  may  also  be  more  advantageous  to  pay  a  large 
unit  price  that  does  not  involve  much  waste,  deteri- 
oration, or  heavy  investment  in  special  machinery 
or  perishable  equipment,  rather  than  to  install  an 
elaborate  or  costly  plant  that  will  take  a  long  time 
to  erect  and  is  not  readily  salable  or  useful  after- 
wards, even  though  the  operating  cost  per  unit  of 
concrete  is  very  small. 

Plant  that  is  on  hand  should  be  utilized  if  prac- 
ticable without  too  serious  inefficiency,  and  the 
selection  of  new  plant  should  largely  be  influenced 
by  the  ease  and  rapidity  of  securing  and  disposing 
of  it,  its  salvage  value,  and  its  probable  value  to 
the  owner  for  future  work,  thus  making  standard 
appliances  always  preferable.  The  cost  of  storing 
and  transporting  plant  and  the  probable  cost  of 
maintenance  and  repairs,  as  well  as  the  possibilty 
of  renting  it  from  other  builders  or  of  letting  it 
when  not  in  use,  is  also  to  be  considered. 

In  all  operations  where  a  suitable  location  and 
arrangement  can  easily  be  secured,  the  movement 
of  materials  by  gravity  will  generally  be  found  ad- 
vantageous even  if  it'  necessitates,  as  it  generally 
will,  hoisting  materials  in  one  way  or  another  to 
a  considerable  height. 

The  greatest  efficiency  and  economy  is  attained 
when  the  aggregate  can  be  handled 
directly  and  continuously,  for  the 
minimum  horizontal  and  vertical 
distances,  from  the  source  of  supply 
to  the  mixing  machines  Avithout  in- 
terruption for  rehandling,  save  for 
the  maintenance  of  efficient  perma- 
nent storage  to  insure  against  de- 
lays, breakdowns  and  interruptions. 

STORING    AGGREGATE 

Cars,  gondolas,  scows,  barges  and 
the  like  are  usually  unloaded  by 
clamshell  buckets  operated  by  der- 
ricks or  by  cableways.  The  clam- 
shell buckets  may  deliver  directly 
to  storage  bins  or  to  storage  piles, 
whence  the  material  is  reclaimed, 
sometimes,  by  the  same  buckets 
filling  loading-hoppers,  from  which 
trucks  are  loaded  at  ground  level. 

When  the  aggregate  can  be  de- 
livered in  bottom  dump  cars,  the 
latter  can  discharge  to  the  boot  of  a  shov 


bucket  elevator  delivering  directly  to  the  bins,  and 
it  may  be  provided  with  a  butterfly  valve,  enabling 
s:ind  and  gravel  or  broken  stone  to  be  shifted  from 
the  same  elevator  to  either  of  two  or  three  bins. 

If  {possible,  the  storage  should  be  located  on  a 
side  hill  where  the  material  is  delivered  at  a  height 
sufficient  to  enable  it  to  be  moved  from  storage  by 
gravity.  W  hen  this  cannot  be  arranged,  it  is  often 
good  policy  to  huilil  an  inclined  track  on  a  timber 
trestle  high  enough  to  afford  sufficient  storage  for 
the  aggregate  on  the  surface  of  the  ground  l)elow 
(  r,  what  is  often  more  convenient,  to  enclose  the 
sides  of  the  trestle  wuh  heavy  planking  forming  a 
bin  underneath  the  track,  that  is  filled  directly  from 
the  cars  aI)ove.  This  bin  should  be  provided  with 
bottom  gates  for  the  delivery  of  the  material  as  re- 
quired. 

When  the  material  is  stored  on  the  ground, 
whether  it  is  delivered  by  trucks,  derricks,  cars  or 
otherwise,  it  may,  in  case  of  side  hill  storage,  be 
piled  uj)  against  a  wooden  bulkhead  on  the  lower 
side  that  will  enable  it  to  be  drawn  off  through 
gates ;  or  it  may  be  piled  up  against  a  Inilkhead  on 
level  ground  that  will  afford  the  same  o])p(jrtunity 
to  a  lesser  degree.  When  delivered  by  automobile 
trucks,  it  is  possible  to  build  up  a  plank  runway  on 
the  slope  of  the  material  and  drive  the  trucks 
to  the  top  of  the  pile,  thus  securing  a  large  storage 
in  one  place. 

One  method  of  loading  which  is  often  found  very 
convenient  and  economical  is  to  excavate  a  narrow 
trench  across  the  ground  where  the  storage  pile  is 
to  be  made,  install  a  narrow  gage  service  track  in 
the  trench  and  cover  the  top  of  the  trench  with  a 
plank  floor  in  which  gates  are  set  at  intervals  cor- 
responding to  the  distance  apart  of  cars,  center  to 
center,  in  tiling  on  the  service  track.  The  material 
is  then  piled  to  any  convenient  height  over  the 
trench,  and  cars  on  the  service  track  can  be  filled 
by  gravity.  This  method  involves  shoveling  or 
other  rehandling  to  deliver  material  from  the  out- 
side of  the  lower  part  of  the  storage  pile. 


ELING   AGGREGATE    INTO    POUT ABLE 
UNLOADING    CHUTE 


QUICK 
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S^'Im•liln^•^  ;ij;j^r('i(;iti'  is  HiliMTid  t"  tlit  lop  ot  a 
stmaj^i-  pill-  liy  a  f' iiir-wlK-cl  >ki|i  liaiilid  on  an  in- 
oliniMl  railroad.  S.ind  and  {gravel  liavc.  in  sonic 
cases,  hrcn  transpoi  led  for  several  luindri-d  fci-t 
to  storaj^'i'  pik-s  or  iiins  by  wak-r  carriage  thronj,di 
pi|)c->  or  woofUn  llnnits.  When  il  is  ni-rcssary  Id 
unload  (ipiii  top  lais  by  hand,  poriahlc  c-lmtcs  can 
ot'U'n  l)t'  nscd  to  advantaj^c.  riicsc  ari'  lif,dit  steel 
troughs  that  can  he  hooked  on  the  tipper  ed{,'e  of 
the  car  and  |>rojecl  over  a  irnck  or  carl  on  the 
^i'oinid  hel'iw.  The  \  are  wide  enon^ii  to  accommo- 
date two  or  nion  .>hovelers.  and  their  lenj^'th  and 
inclination  are  sullicient  to  deliver  the  material  rap- 
idlv  to  the  truck  at  a  convenient  distance  from  the 
track  and  rednce  tlu-  work  of  sliovelinj^  to  a  mini- 
nunn. 

Where  it  is  nice--sarv  t^  lake  aggrcjL^ati  from  the 
>tora,t;i'  pile  on  the  {.ground,  a  j^ood  result  can  often 
he  obtained  b\  a  nK-chanical  loader,  of  which  there 
are  several  types,  the  i^eneral  principle  bein,tj  that  of 
an  inclined  bucket  elevator  mounted  on  wheels  and 
(/peraled  by  electricity  or  gasoline.  The  bucket  ele- 
vator can  be  elevated  or  tlepresscd.  so  that  when  the 
machine  is  backed  up  against  the  face  of  the  stor- 
age pile  the  bottom  l)uckets  will  engage  the  toe 
(,f  the  material  and  carry  it  to  the  top  of  the  incline, 
where  the  reversing  buckets  dumi)  it  into  the  car  or 
truck  which  the  elevator  overhangs. 

.      OELIVERY    TO    MIXER 

When  the  mixer  can  be  advantageously  installed 
;uljacent  to  the  storage,  and  the  l.'itter  can  by  grav- 
ity, deliver  directly  to  the  charging  hopper,  the  con- 
ditions are  then  most  favorable  for  rapid  and  eco- 
nomical work.  If  this  cannot  be  arranged,  it  is 
very  desirable  to  establish  a  secondary  storage  at 
the  mixer  with  a  capacity  for  at  least  a  half  day's 
work,  so  that  mixing  can  be  carried  on  continuously 
irrespective  of  slight  irregularities  in  the  delivery 
from  the  main  storage.  The  latter  should  of  course 
.have  capacity  sufficient  to  continue  the  work  over 
any  period  where  there  is  likely  to  be  any  inter- 
ruption of  supply  due  to  the  weather,  transporta- 
tion dif^culties,  labor  troubles  or  plant  break-downs. 

W'hen  the  main  and  secondary  storage  are  not 
more  than  a  few  hundred  feet  apart,  it  will  prob- 
ably be  advantageous  on  very  large  work  to  install 
some  sort  of  continuous  or  semi-automatic  delivery, 
such  as  endless  belts,  balanced  inclines  or,  if  pos- 
sible, gravity  spouting.  If  these  are  not  practicable, 
resource  will  have  to  be  made  to  some  sort  of  car 
transportation,  or  to  hauling  by  hand,  team,  auto- 
mobile or  locomotives.  Delivery  to  the  second 
bin  should  be  so  arranged  that  the  aggregate 
from  it  can  be  drawn  by  gravity  into  the  charging 
hopper,  and  this  bin  may  be  filled  by  any  of  the 
methods  suitable  for  the  main  storage  bin. 


if  dump  car.s  can  be  used,  they  are  preferable; 
but  when  not  available,  flat  cars  may  be  used  with 
detachabli-  borlies.  oy  independent  skips,  or  buckets 
lliat  can  be  handled  by  the  derrick,  in  this  case  it 
is  often  rk--irable  to  have  the  bodies,  buckets  or 
skips  atcuralely  jiropJirlioned  for  the  exact  aniount 
"f  aggregate  necessary  for  one  Ijatch  t)f  concrete,  so 
that  tliey  may  serve  as  measuring  boxes  and  may 
be  em|)lied  directly  int(j  the  charging  hop]>er;  this 
saves  rehanrjling,  and  maintains  the  contents  of  the 
secondary  bin  as  a  reserve  using  it  rjiily  when  there 
is  an  interruption  of  the  supply  direct  to  the  mixer. 

W  oodcii  measuring  boxes  can  usually  be  made  to 
advantage  by  the  contractor  himself,  of  dchign  and 
proportions  suited  U)  the  special  refjuircments  of 
the  work.  They  may  be  made  with  sej^arate  divi- 
sions for  stone,  sand  and  cemetit ;  r^r  they  may  have 
one  or  two  adjustable  interior  marks,  suited  to  dif- 
ferent projxjrtions  for  one  batch.  A  number  of 
such  boxes  loaded  on  a  train  of  flat  cars  and  passing 
under  the  sjxjut  of  the  storage  bin  can  l)e  very  rap- 
idly filled  with  the  successive  materials.  W'hen  an 
automatic  measuring  device  is  applied  to  the  cement 
chute,  only  one  mark  or  gate  i.s  necessary  in  a  batch 
box.  This  may  be  ])laced  low  enough  in  the  box 
so  that  the  botf  m  is  filled  with  sand  u])  to  that 
level,  after  which  tiie  box  is  put  under  the  cement 
bin.  and  the  required  quantity  of  cement  is  auto- 
matically discharged  into  it  without  special  measure- 
ment. Then  the  box  is  taken  to  the  stone  bin  and 
filled  completely  full  with  stone  or  gravel.  There 
are  many  dilTerent  patterns  of  standard  cast  iron 
and  steel  gates  for  delivering  stone,  sand  and  ce- 
ment, and  it  will  usually  be  profitable  to  install 
them  ;  but  in  case  of  necessity  a  contractor  can  easily 
arrange  a  gate,  made  of    steel    plate    and    timber 


RAXSOME     AUTOMATIC      ME:ASURIXG     TANK, 
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INTERIOR   OUTLET  HOSE 


frame,  that  wnll  work  very  well.  W'ater  should 
be  delivered  to  the  mixer  drum,  after  the  dry 
aggregate  and  cement  are  charged  by  an  adjust- 
able measuring  tank  with  provisions  for  heating, 
if  necessary  in  cold  weather. 

(To   be  continued) 


SKIP   CAR   FOR   HAULING  AGGREGATE   UP   INCLINE 


To  Irrigate   1,750,000  Acres 

The  Northwest  Reclamation  Congress,  which 
will  meet  in  Seattle  September  16  and  IT.  will  be 
the  greatest  irrigation  congress  in  the  history  of 
the  Pacific  northwest.  The  congress  will  probably 
stress  the  necessity  of  developing  the  great  Colum- 
bia Basin  project  of  1,750,000  acres!  the  most  stu- 
p^endous  irrigation  proposition  in  the  history  of  the 
nation,  which  will  increase  by  more  than  half  the 
total  taxable  wealth  of  the  state  of  \\'ashington. 
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New  Water  Supply 
Works  of  Winnipeg* 

By  James  H.  Fuertes 

This     installment     describes     the     surge 
tank,  and  gives  a  brief  review  of  the  com- 
pleted   works     previously     described     in 
detail. 


PROTECTION   OF   LINE   FROM   STRAINS   DUE   TO   SURGING 

An  inspection  of  the  diagram  in  connection  with 
the  variations  in  rates  of  draft  between  minimum 
and  maximum  rates  shows  that  provisions  had  to 
be  made  to  protect  the  portion  of  the  aqueduct  be- 
tweent  station  900  and  Winnipeg  against  excess 
pressures  due  to  surging  of  the  water  in  response  to 
changes  in  velocities  of  flow  caused  by  more  or  less 
sudden  variations  in  draft,  particularly  when  the 
booster  pumps  at  Red  river  would  be  thrown  in  or 
out  of  service.  These  pumps  are  to  be  installed 
with  a  capacity  of  50  million  gallons  daily,  so  that 
pumping  can  be  done  at  a  rather  high  rate  for 
short  times  daily  rather  than  be  continuous.  The 
storage  capacity  of  McPhillips  street  reservoir 
makes  this  feasible  and  simplifies  the  pumping 
machinery. 

In  order  to  limit  the  excess  pressures  from  the 
above  causes,  the  aqueduct  has  been  connected  to 
a  stand-pipe  with  an  overflow  with  its  lips  at  ele- 
vation 785.5,  a  height  somewhat  greater  than  re- 
quired for  the  delivery  of  28.500,000  gallons  daily 
into  McPhillips  street  reservoir  by  gravity;  and  an 
overflow  has  been  placed  on  the  gravity  flow  section 
at  station  900+30  with  its  lips  at  elevation  797.60. 
The  last  mentioned  overflow  will  protect  the  gravity 
flow  aqueduct  to  the  east  of  the  8-foot  diam. 
circular  pressure  section,  and  the  two  overflows, 
combined,  will  prevent  excessive  pressures  in  the 
portion  between  station  900  and  Red  river. 

THE  SURGE  TANK 

The  surge  tank  is  a  reinforced  concrete  struc- 
ture, circular  in  plan,  containing  a  central,  well,  into 
which  the  aqueduct  discharges,  25  feet  in  diameter 
and  with  its  top  edge  at  elvation  785.  This  well 
is  inside  of,  and  concentric  with,  a  second  concrete 
well  32  feet  6  inches  inside  diameter,  with  its  top 
carried  up  to  support  a  reinforced  concrete  roof, 
the  under  side  of  which  is  at  elevation  294.75,  or 
9  feet  8  inches  higher  than  the  overflow  lip. 

Both  of  these  circular  wells  are  carried  on  a 
heavy  circular  concrete  base  some  8  feet  in  thick- 
ness, resting  on  a  grillage  of  reinforced  concrete 
and  heavy  steel  beams  encased  in  concrete,  carried 
on  eight  concrete  piers,  extending  to  solid  rock 
about  34  feet  below  the  inside  bottom  of  the  surge 
tank  proper.  Surrounding  the  whole  structure,  and 
separated  from  it  by  an  annular  space  2  feet  9 
inches  wide  at  the  bottom  reducing  to  9^  inches 
at  the  top  of  the  structure,  is  a  brick  facing  with 
stone  base,  belt  courses  and  cornice.  This  design  is 
primarily  due  to  the  necessity  of  conserving  the 
heat  of  the  incoming  water  in  order  to  prevent  the 

*Continued  from  pag:e  60. 


freezing  up  of  the  first  'annular  space  when  over- 
flows take  place  in  winter  weather.  The  water 
overflowing  the  inner  circular  well  escapes  to  the 
river  through  a  3G-inch  cast  iron  pipe  line. 

The  original  calculations  showed  that  a  tank  20 
feet  in  diameter  would  be  large  enough  to  limit 
the  extreme  downward  surge  to  a  practicable  limit, 
under  the  assumption  of  a  discharge  at  the  rate 
of  IS. 9  million  gallons  daily  into  the  tank  being 
suddenly  increased  to  a  discharge  of  51  millions 
daily  by  throwing  in  a  booster  pump  of  that  capa- 
ity.  This  proceeding  would  increase  the  velocity 
in  the  5-foot  (i-inch  pipe  line  from  1.47  feet  per 
second,  prevailing  before  the  booster  was  started, 
to  4.00  feet  per  second  when  full  discharge  was 
established.  An  analysis  by  a  process  of  arithmetic 
integration  at  20-second  intervals  of  time  indicated 
that  the  lowest  dip  of  the  surge  reached  an  elva- 
tion of  751.1,  and  then  started  to  rise  again  about 
(3  minutes  20  seconds  after  starting  the  pumps.  The 
low  point  was  about  2.3  feet  below  the  final  level 
for  a  continuous  discharge  at  a  velocity  of  4  feet 
per  second.  The  maximum  discharging  velocity 
4.1  feet  per  second,  was  reached  in  about  8 
minutes  20  seconds  after  starting  the  pumps. 
The  upward  surge  from  the  low  point  was  not  fol- 
lowed out  in  the  analysis ;  neither  was  the  surge 
from  sudden  shutting  down  of  the  pumps,  which 
would  be  the  maximum  to  be  expected,  as  these 
would  be  entirely  checked  by  the  spilling  of  the 
water  over  the  overflow  lip. 

The  original  plan  was  for  the  use  of  a  5-foot 
steel  pipe  line  from  Deacon  to  Red  river  and  a  4- 
foot  cast  iron  pipe  from  Red  river  to  McPhillips 
street  reservoir,  and  to  pump  the  water  from 
Deacon  to  Winnipeg  at  service  pressure.  As  has 
been  pointed  out.  this  plan  could  not  be  followed 
out  on  account  of  the  conditions  in  the  Districts' 
Act  of  Incorporation,  although,  of  course,  the 
pipes  could  be  used  as  recommended;  but  as  the 
new^  conditions  did  not  require  such  strong  pipes, 
studies  were  made  which  showed  that  reinforced 
concrete  pipes  could  be  substituted  for  those  orig- 
inally proposed,  and  a  new  plan  of  operation  be 
evolved  which  would  reduce  the  cost  of  construc- 
tion and  operation  while  at  the  same  time  provid- 
ing for  the  delivery  of  larger  quantities  of  water 
to  the  McPhillips  street  reservoir  by  gravity.  This 
change  was  submitted  to  Mr.  Hering  and  Mr. 
Sterns,  of  the  original  board  of  consulting  engi- 
neers, and  had  their  approval. 

GENERAL  DESCRIPTION  OF  COMPLETED  WORKS 

Reviewing  the  subject,  it  will  be  seen  that  the 
works  constructed  include  the  following: 

1.  Intake  at  Indian  bay. 

2.  Venturi  meter  in  the  depressed  section  un- 
der Falcon  river,  about  a  mile  from  the  intake. 

3.  Gravity  flow  aqueduct  on  various  grades, 
capacity  85  million  gallons  daily,  from  Indian 
bay  to  Station  900,  a  distance  of  80.54  miles, 
with  a  connection  at  Station  4,618+10  (Mile 
87.5)   for  a  second  aqueduct  in  the  future. 

4.  8-foot  circular  reinforced  concrete  aque- 
duct, built  in  trench,  from  Station  900  to  Dea- 
con (Sta.  678+72.5),  a  distance  of  22,127.5 
lineal  feet  (or  4.2  miles),  running  in  service  un- 
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(ler  heads  of   iruni    lu  lu  oU  feci;  cupatily  80,- 
UOO.OUO  galkiiib  daily. 

.").  W'lituri  niftiT  in  H-foot  pipe  line,  llaii  off- 
take i)ipe  to  Deacon  reservoir,  ilien  ."i-fooi  sliul- 
off  j,'a(e  ill  a(|ueilucl.  then  intake  of  .'i-fc^oi  G- 
meh  line  from  Deacon  reservoir,  llien  \  enturi 
meter  on  5-fool  (i-inch  line,  lliese  tW(j  meters, 
ilie  two  offtakes,*  and  the  slnit-off  gate  in  the 
.")-foot  li-indi  conduit,  are  ail  in  a  stretch  of 
V!M..")  feet  nf  ac|ueduct,  measured  along  its  center 
line. 

(i.  Then  a  ^-foot  reinforced  concrete  pipe 
from  Deacon  Jo  the  surge  tank  at  Red  river; 
total  len<.,nh  l!>,!Ui(>  feet,  delivering  water  to  the 
surge  tank  at  the  maximum  practicable  rate  of 
51)  million  gallons  daily  from  Station  !•()()  to  the 
;?ii-inch  oiUlet  connection  for  Transcona,  ^G.o 
million  gallons  daily  to  the  3G-inch  outlet  con- 
nection for  St.  Boniface  and  St.  Vital,  and  35 
million  gallons  daily  from  St.  Boniface  to  the 
surge  tank.  A  24-inch  outlet,  also,  is  provided 
at  Archibald  St.,  for  the  Elmwood  district  and 
East  Kildonan. 
7.     The  surge  lank  at  Red  river. 

8.  Tunnel  under  Red  river,  with  connections 
at  the  top  of  the  cast  shaft  for  the  booster  pump 
which  will,  later,  pump  water  from  the  surge 
tank  to  the  McPhillips  St.  reservoir  in  quanities 
u])  to  ■>•')  million  gallons  per  day,  but  at  rates  up 
to  50  million  gallons  per  day. 

0.  36-inch  connection  at  top  of  west  shaft  of 
tunnel  for  a  future  supply  of  water  to  the  high 
bank  of  Red  river,  where  the  west  shaft  of  the 
tunnel  is  located,  and  a  24-inch  connection  for 
Fort  Garry. 

10.  A  48-inch  reinforced  pipe  from  the  Red 
river  tunnel  to  McPhillips  St.  reservoir  in  Winni- 
peg, with  a  24-inch  outlet  at  King  St.  for  Kil- 
donan and  a  24-inch  outlet  for  Assiniboia  at 
Arlington  St.  In  this  pipe  liiie  a  Venturi  meter 
has  been  placed  just  before  the  pipe  reaches 
McPhillips  St.  Reservoir. 

The  capacity  of  the  48-inch  pipe  line  and  5-foot 
'l-inch  line,  acting  together  to  deliver  water  by 
gravity  to  the  ]\IcPhi!lips  St.  reservoir,  is  28.5  mil- 
lion gallons  per  day  at  the  maximum  rate  of  con- 
sumption, which  will  be  reached  when  the  total 
consumption  from  this  center  approximates  an 
average  rate  of  a  little  over  20  million  gallons  per 
day.  When  that  time  arrives,  the  booster  pumps  at 
Red  river  will  be  required  and  quantities  represent- 
ing average  daily  rates  up  to  15  million  gallons 
above  the  20  millions  will  have  to  be  pumped  to 
McPhillips  St.  at  rates  approximating  50  million 
gallons  per  day.  to  keep  the  reservoir  replenished. 
As  has  been  stated  above,  when  more  than  25 
million  gallons  daily  is  required  in  Winnipeg, 
Kildonan,  Assiniboia  and  Fort  Garry,  the  addi- 
tional quantity  is  to  be  pumped  from  a  proposed 
new  reservoir  to  be  built  at  St.  Boniface.  Stop- 
plank  chambers  and  overflows,  as  well  as  blow-ofifs, 
have  been  put  at  all  the  principal  river  crossings 
and  at  the  end  of  the  gravity  flow  aqueduct  at  Sta- 
tion n00-(-30.  in  addition  to  the  large  gates  in  the 
intake  structure  for  the  purpose  of  regulating  the 
rate  of  flow  in  the  aqueduct  as  required,  and  to 
prevent  upward  pressure  on  the  roof  or  arch  of 
the  aqueduct  in  case  of  accident  of  any  kind. 


Labor    -Notch 

The  general  contractors  of  New  Orleans  refuse 
to  pay  the  $1  per  hour  wages  demandefl  by  the 
striking  unions,  and  have  advertised  for  1,000  car- 
IK-nters  to  work  on  open  shop  basis,  (jjjv,  Parker 
awarded  a  scale  of  liOc  per  hour  for  the  first  three 
months,  iJ5c  per  hour  for  the  next  three  months, 
and  SI  an  hour  for  a  year  thereafter,  but  it  is  not 
acce])table  to  einjjloyers. 

1  he  .strike  of  the  Providence  hodcarriers  and 
building  and  common  laborers'  unions  in  Provi- 
(liiue,  which  has  been  in  p' ogress  since  May  1,  has 
recently  been  settled  by  the  intervention  of  the 
Building  'i'rade  Council.  The  officers  of  the  labor- 
ers' union  were  restrained  by  a  court  order  from 
taking  an  active  part  in  the  conduct  of  the  strike 
and  the  Ihiilding  Trades  Council  urged  the  accep- 
tance of  the  offer  of  flOc  and  <i5c  an  hour  made  by 
the  Master  Builders'  Association.  The  unions  de- 
manded 70c  and  *  5c  but  eventually  accepted  the 
(iOc  and  <)5c  offered. 


Advices  from  Cleveland,  where  there  has  been 
recently  much  labor  trouble  and  very  high  prices, 
state  that  at  the  recent  annual  conference  of  the 
independent  sheet,  tin-plate,  and  bar  iron  manu- 
facturers with  representatives  of  the  Amalgamated 
Association  of  iron,  steel  and  tin  workers,  the  rad- 
ical demands  of  the  latter,  not  for  hours  or  wages 
but  for  unionization  of  the  mill  crafts  tending  to 
create  closed  shop  and  extend  sympathetic  strikes, 
have  been  refused  by  the  employers  and  that  it  is 
likely,  and  that  many  manufacturers  are  now  mak- 
ing their  plans  with  the  expectation,  that  the  steel 
and  iron  mills  will  be  closed  on  July  1  and  August 
1  when  their  respective  wage  agreements  terminate. 

Many  large  industries  are  said  to  be  leaving  Chi- 
cago and  locating  in  Omaha  and  Kansas  City  be- 
cause the  labor  conditions  are  better  in  the  latter 
places,  and  because  the  compensation  laws,  taxes 
and  financial  matters  in  Chicago  make  excessive 
demands  on  the  large  firms,  thirty  of  which  are 
said  to  have  moved  west  from  Chicago  during  the 
past  year.  

Pay  According  to  Efficiency 

Increases  Production 

Experiments  conducted  by  a  New  Bedford, 
Mass.,  cotton  manufacturer  resulted  in  a  40%  in- 
crease of  output  by  installation  of  piecework  sys- 
tem in  every  job  on  which  it  is  practicable.  The 
mill  runs  on  an  eight-hour  day. 


"Moral  Strike  Support" 

In  a  recent  article  the  Boston  Herald  justly  scores 
the  American  Federation  of  Labor  for  its  treason- 
able declaration  at  the  Montreal  Convention  of 
"Moral  support"  and  "endeavor  to  obtain  their  re- 
instatement, for  the  striking  Boston  Policemen." 
The  Herald  commented  on  the  tremendous  public 
approval  showed  to  Gov.  Coolidge's  action  in  dis- 
charging the  policemen  by  giving  him  an  unpre- 
cedented majority  in  his  subsequent  re-election, 
and  thinks  that  the  federation's  defiance  of  public. 
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sentiment  will  be  unequivocally  answered  at  the 
polls  next  November  by  the  election  of  Coolidge 
which  can  only  be  interpreted  as  endorsement  of  his 
honest  and  loyal  records  and  an  assurance  that  the 
popularity  of  unjustified  strikes  is  verv  small. 


Governor  Parker  of  Louisiana,  acting  as  arbitra- 
tor of  industrial  canal  workers'  demands,  has  allot- 
ted i'Oc  an  hour  for  next  three  months ;  lt.5c  an  hour 
for  following  three  months,  and  $1  an  hour  for  a 
year  thereafter ;  ruling  affects  about  three  thousand 
workmen. 


Although  the  proportion  of  immigrants  that  land 
in  New  York  City  is  less  now  than  formerly,  the 
records  show  that  from  January  1st  until  June  2Tth. 
the  arrivials  here  totaled  lo2.9S7  and  that  the  maxi- 
mum daily  number  of  G,"200  was  considerably  in  ex- 
cess oi  the  facilities  for  caring  for  them,  so  that 
Commissioner  of  Immigration  Fred  A.  W'allis  was 
obliged  to  demand  from  the  secretary  of  labor,  au- 
thority to  add  20  more  inspectors  and  20  more 
guards  for  immediate  service. 


Increasedjlmmifiration  Expected  in  The  West 

The  director  of  traffic  of  the  Sv.uthern  Pacific 
Railroad  Company  states  that  the  company  is  pre- 
paring for  a  very  large  immigration,  has  reopened 
its  European  offices,  and  is  making  special  efforts 
to  interest  Europeans  in  American  prospects  and 
conditions.  It  is  believed  that  whenever  the 
transportation  is  adequate  there  will  be  marked 
increase  of  laborers,  and  argricultural  workers 
will  probably  be  willing  and  glad  to  work  for 
more  reasonable  hours  and  rates  than  now  pre- 
vail. 


The  Immigration  Wave 

On  July  13th  there  arrived  at  Ellis  Island  10.132 
European  immigrants,  the  majority  of  whom  came 
from  Italy  and  other  Mediterranean  countries,  with 
a  few  from  Great  Britain  and  some  from  Holland 
who  had  escaped  to  that  country  during  the  war. 
There  are  plenty  of  immigrant  women,  and  as 
none  of  them  apparently  intend  to  do  housework, 
but  are  going  to  the  factories,  they  may  release 
some  of  the  men  there  for  agricultural  and  con- 
struction services,  so  much  needed. 


Boosting  Municipal  Wages 

Last  May  the  city  of  Nev.-  York  raised  the  wages 
of  common  labor  to  So  per  day.  and  now  Local 
Union  94,  composed  of  citv  employed  laborers,  de- 
mands that  the  wages  be  again  increased  to  S7  per 
day  for  such  work  as  watchmen,  caretakers  and 
other  common  labor. 


Closed  Shop  Won't  Help  St.  Louis  Carpenters 

The  Building  Industries  Association,  composed 
of  contractors  employing  half  of  the  1.000  car- 
penters in  St.  Louis,  has  announced  that  pending 
settlement  of  the   strike  of  union  carpenters  who 


were  refused  their  demands  of  a  raise  from  $1  to 
$1.25  per  hour,  they  will  employ  only  non-union 
lariKMiters.  This  is  apparently  ec|uivalent  to  putting 
the  closed  shop  on  tlie  other  side  of  the  (|Uestion 
where  it  may  not  appeal  so  strongly  to  labor  unions 
as  when  it  o])erates  in  .their  favor.  It  is  reported 
that  the  city  is  ])aying  $1.2.)  per  hour  for  carpenters 
in  \ioIation  of  the  ordinance  which  forbids  the  pay- 
ment of  more  than  the  prevailing  rate  of  wage.-.. 
.\  committee  has  therefore  been  appointed  by  the 
Master  liuilders'  Association  to  protest  against  this 
over-payment,  and  if  it  is  not  discontinued,  to  take 
legal  measures  to  compel  it  to  bq  stopped. 


Lack  of  Transportation  Stops  Work 

At  Cleveland  a  few  days  ago  the  sand  and  gravel 
interests  testified  before  the  Interstate  Commerce 
Commission  that  building  has  been  halted  and  thou- 
sands of  men  are  idlle  because  of  the  lack  of  open- 
top  cars. 

Public  utilities  are  threatened  with  disaster  and 
iiulustry  is  badly  handicapped  because  of  the  trans- 
})artation  situation.  The  modification  of  the  fuel 
priority  order  is  requested  and  Donald  Willard. 
president  of  the  lialtimore  &  Ohio  Railroad  and 
chairman  of  the  ad\isory  committee  of  the  associa- 
tion of  railway  executives,  pleaded  for  co-operation 
between  the  railroads,  the  shippers  and  the  Inter- 
state Commerce  Commission,  stating  that  it  was 
necessary  for  the  jjriority  order  to  be  enforced  for 
a  while  longer  and  i)redicting  better  handling  of 
the  traffic  by  the  railroads  when  the  labor  troubles 
are  relieved. 


North  Carolina  to  Boost  Highways 

There  will  be  a  meeting  of  the  good  roads  advo- 
cates from  all  sections  of  North  Carolina  in  Raleigh 
on  August  li»th.  the  first  day  of  the  extra  session 
of  the  general  assembly  of  the  state.  The  purpose 
of  the  meeting  was  stated  by  Colonel  T.  L.  Kirk- 
patrick.  president  of  the  W'ilmington-Charlotte- 
Asheville  Highway  Association,  to  be  to  convince 
the  members  of  the  legislature  that  the  citizens  of 
the  state  are  anxious  for  modern  hard-surface  high- 
ways throughout  the  state. 

It  is  proposed  to  submit  to  the  people  in  Novem- 
ber a  referendum  for  a  $50,000,000  bond  issue  for 
good  roads. 


Additional  Water  Supply  for  Philadelphia 

Philadelphia  is  approaching  the  limit  of  its  pres- 
ent available,  supply  of  water,  and  Carlton  E.  Davis, 
chief  of  the  bureau  of  water,  has  recently  taken 
up  the  matter  with  Mayor  Moore,  and  under  in- 
structions from  the  mayor  has  conferred  with 
water  works  experts  on  the  subject. 

Mr.  Davis  is  considering  the  supply  not  only  for 
the  present  but  for  fifty  years  to  come,  and  be- 
lieves that  it  will  be  unnecessary  to  bring  water 
from  distant  mountains  or  from  point  outside  of 
city  limits.  In  addition  to  the  Delaware  and  Schuyl- 
kill rivers,  it  is  suggested  that  water  may  be  ob- 
tained from  artesian  wells  in  the  southern  part  of 
the  city,  an  advantage  of  which  would  be  that  it 
does  not  need  filtering,  while  the  water  from  the 
rivers  is  far  from  pure  and  needs  thorough  treat- 
ment. 
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|n<Misli     V|»|n»(  i;ilioii    ol     \iM<ii(;iti 

|',li;xin<"<'''"r 
Ithas  l)i-in  lommiiii  piartirr  foT  ciiKiiH'crs  and 
en^nc'criiiK   pi-riodiials   in    this  country   to  ri-fcr 
to '''Uropraii  cxpcTiiMUc  aii<l  praiti(c  in  (•iij^incer- 
in;-    nia1t(.Ts.     m'^     niDiT     ,i;c'iiciall>     satistailory, 
tlttu.uh   loinniniilv    ni<>rc   ixpnisivi-.   that   in   this 
(onntrv  :  and  tlurr  lia>  Ixni  a  more  or  less  ^i:n- 
•ral  indinatiiiii  to  as>unu-  that   mf^^inccrs  on  the 
other  side  of  the  Atlantic  need  not  pay  nuieh  at 
tention  to  what   was  done  in   this  country  ah.n^^ 
such     !iiu>.       Kea.Ki-.     of     I-Mij^lish     periodicals, 
howi'xer,  inu->t  ha\c  noticed  the  increasing'  atten- 
tion and  respect   which  is  L;i\v'n  to  I'niied  States 
practice-,   and    it    nia\    he    well    for    iis    to   realize 
that    iHMhai)s   I'.uropiaus  have  a-   much   to  learn 
from  us  ;is  we  ha\e  from  them.     In  fact,  this  may 
save  us  from  mistakes  of  imitation.    To  cite  only 
one  illustration,  it  has  hecome  the  practice  here 
to   refer    to    the    Knj^lish    refuse    incinerators   as 
heing  a  complete  success  in  disposing  of  refuse 
without  olTscnsc  and  even  so  as  to  yield  a  net 
revenue.       Tt  was,  indeed,  reported  that  this  was 
the  case  a  decade  ago,  hut  references  are  becom- 
ing  more    and    more    numerous    in    the    English 
technical    papers    to    the    dissatisfaction    felt    with 
English     destructors    by    municipal    officials,     and 
they   are   even   suggesting-   that   much   could   be 
learned   from   practice   in   the   United    States   in 
that  respect. 

Looking  through  the  June  24th  issue  of  Miiin- 
cipal  Engineering  and  Sanitary  Record,  published 
in  London,  we  find  American  reports  and  experi- 
ences referred  to  in  five  dififerent  articles.  One 
of  these  cites  our  experience  with  cast  iron  pipe 
in  confirmation  of  the  long  life  of  such  material, 
another  describes  at  length  the  Cobwell  process 
applied  to  sludge  utilization,  as  well  as  to  garb- 
age disposal ;  another  refers  to  the  better  heating 
of  American  houses;  another  to  the  use  of  trail- 
ers and  tractors  for  collecting  municipal  refuse, 
with  the  suggestion  that  the  method  employed  in 
Utica,  San  Antonio  and  other  cities  in  this 
country  be  given  a  trial  in  England;  while  an- 
other refers  to  experience  in  this  country  with 
bituminous  concrete  pavements. 

In  another  issue  we  find  a  description  of  the 
use  of  concrete  pipes,  reinforced  to  withstand  an 
internal  pressure  of  80  pounds  per  square  inch, 
with  special  reference  to  the  pipes  laid  in  Balti- 
more some  years  ago  and  to  the  line  laid  later 
in  Seattle.  Another  article  recommends  that  the 
English  take  example  from  the  United  States  in 
designing  and  using  more  artistic  lighting  stand- 
ards, stating— "In  the  States  the  public  lamp 
standard,  which  combines  beauty  with  utility, 
has  been  brought  to  a  high  state  of  perfection, 
with  the  result  that  instead  of  being  an  excres- 
cence, it  fits  in  with  the  architectural  character 
and  the  lavout  of  streets  and  open  spaces,  and 
forms  an  important  part  of  a  general  decorative 
scheme." 

In  a  paper  before  an  engineering  society  the 
writer  is  quted  as  saying,  "While  Great  Britain 
has  alwavs  taken  preeminent  place  in  all  matters 
pertaining    to    road    administration,    it    must    be 


admitt.-.l  that  in  recent  years  the  Americans  have 
gone  a  long  way  ahead  in  the  quarrying  industry. 
In  si)ite  of  tlie  higher  costs  ruling  in  that  coun- 
try, broken  st(.ne  of  excellent  quality,  well 
screened  and  suitable  for  road  work  or  concrete, 
is  being  sold  at  half  the  price  ruling  here.  This 
increased  efficiency  and  consequent  cheaper  price 
have  been  achieved  bv  the  introduct-on  of  large 
crushing  ].lants.  A  54  in.  x  42  in.  American 
crusher,  to  work  in  conjunction  with  a  mechani- 
cal shovel,  is  at  present  being  erected  in  ^^cot- 
land  and  it  will  be  in^.•resting  to  watch  what 
elTect  it  will  have  in  the  future  development  of 
the  (piarry  industry  of  that  country." 


What    is    Dry    Rot? 

The  following  information  concerning  "dry  rot" 
is  furnished  by  the  Forest  Products  Laboratory  of 
the  United  States  Forest  Service: 

The  term  "dry  rot,"  the  Forest  Products  Labora- 
tory finds,  is  applied  by  many  persons  to  any  decay 
which  is  found  in  wood  in  a  compaiatively  dry  sit- 
uati<  .n  Thus  loosely  used  the  term  actual ly  includes 
;;11  decay  in  wood,  since  wood  kept  sufficiently  wet 
can  not  decay. 

In  the  more  limited  sense  in  which  pathologists 
use  the  term,  "dry  rot"  applies  only  to  the  work  of 
a  certain  house  fungus  called  Meruhus  lachrymans. 
This  fungus  gains  its  distinction  from  the  fact  that 
it  is  frequently  found  growing  in  timbers  without 
any  apparent  moisture  supply;  in  reality  it  does 
not  grow  without  moisture  and  is  as  powerless  as 
any  other  fungus  to  infect  thoroughly  dry  wood. 
Given  moist  wood  in  which  to  germinate,  it  is  able 
to  make  its  way  a  surprisingly  long  distance  in  dry 
timbers,  drawing  the  water  it  needs  from  the  moist 
wood  through  a  conduit  system  of  slender,  minutely- 
porous  strands. 

Wood  in  the  tvpical  advanced  stage  of  dry  rot  is 
shrunken,  yellow  to  brown  in  color,  and  filled  with 
radial  and  longitudinal  shrinkage  cracks,  roughly 
forming  cubes.  In  many  instances  these  cracks  are 
filled  with  a  white,  felty  mass,  the  interwoven 
strands  of  the  fungus.  The  decayed  wood  is  so 
l)rittle  and  friable  that  it  can  easly  be  crushed  into 
powder. 

The  dry  rot  fungus  is  active  in  nearly  every  region 
of  this  country,  in  C;anada,  and  in  Europe.  It  is 
very  destructive  to  factory  and  house  timbers  and 
to  logs  in  storage.  Coniferous  or  soft  woods  are 
more  commonlv  infected  by  it  than  hard  words. 


Street  Cleaning  Without  Penalty 

For  the  first  time  in  several  vear?  no  deductions 
were  made  bv  the  Department  of  Public  \\  orks 
from  payments  for  street  cleaning  in  the  6th  and 
9th  wards  of  Philadelphia  during  the  month  ot 
Tune  It  has  been  so  common  for  such  deductions 
to  be  made  that  the  director  of  the  department 
wrote  to  the  contractors  congratulating  them  upon 
the  good  work  performed.  The  penalties  imposed 
on  the  contractors  for  the  seven  districts  for  the 
month  totaled  $L83T. 
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Recent  Legal  Decisions 


OBLIGATION    TO    PAY    SUBCONTRACTORS   AND   MATERIAL- 
MEN   UNDER   CONTRACT   AND    SURETY    BOND 

The  contract  for  tlie  construction  of  a  septic  tank 
and  appurtenance  provided  tliat  the  contractor 
should  furnish  satisfactory  evidence  "that  all  claims 
of  all  persons  who  have  been  employed  upon  tne 
v.'ork,  or  who  have  furnished  materials  for  the  work 
under  this  contract  and  according  to  these  specifica- 
tions, have  been  fully  settled."  In  an  action  by  a 
subcontractor  on  the  contractor's  surety  bond  it  was 
held,  Northwestern  Bridge  &  Iron  Co.  v.  Maryland 
Casualty  Co.,  Wisconsin  Supreme  Court,  177  N.  W. 
31,  that  "fully  settled"  here  means  paid  and  dis- 
charged. The  court  said:  "If  these  clauses  are 
not  inserted  for  the  benefit  of  laborers  and  material- 
men why  are  they  inserted  at  all?  The  contractor 
agrees  to  furnish  the  pay  for  all  the  labor  and 
material  going  into  the  completed  structure.  He 
does  not  carry  out  his  contract  until  he  has  done 
so.  The  trial  court  was  right  in  holding  that  it 
was  the  intention  of  the  contract  to  protect  third 
parties  who  might  furnish  material  or  labor  going 
into  the  work,  by  insuring  payment  of  their  claims, 
and  that  the  defendant  by  the  language  of  its  un- 
dertaking became  liable  in  the  event  of  the  contrac- 
tor's default  in  that  respect."  Judgment  for  the 
plaintiff  was  therefore  affirmed. 


STATUTES    PROTECTING    LABORERS    AND    MATERIALMEN 

ON   PUBLIC   WORKS   SHOULD    BE    LIBERALLY 

CONSTRUED 

The  Oregon  Supreme  Court  holds,  Clatsop  County 
v.  Fidelity "&  Deposit  Co.,  1S9  Pac.  207,  that  a  stat- 
ute, enacted,  to  protect  persons  sitpplying  a  con- 
tractor performing  a  public  work  with  labor  or 
materials  for  any  portion  of  the  work  provided  for, 
should  be  given  a  liberal  construction  in  order  to 
carry  out  the  legislative  intention.  It  holds  that 
meats  used  in  a  necessary  boarding  camp  for  la- 
borers employed  on  a  public  highway  in  a  sparsely 
settled  region  provided  for  in  a  contract  secured  by 
bond  are  within  the  term  "labor  and  materials"  un- 
der the  statute  and  the  person  furnishing  them  to 
a  subcontractor  is  protected  by  the  statutory  bond. 
The  Oregon  statute  is  practically  a  counterpart  of 
the  federal  act  of  August  13,  1894,  from  which  it 
was  derived.  The  Supreme  Court  of  the  United 
States  recently  decided  a  similar  case  in  the  same 
way.  Brogan  v.  National  Surety  Co.,  24G  U.  S. 
257.  The  typical  lien  laws  of  the  states  and  the 
decisions  of  the  courts  upon  them  should,  for  the 
most  part,  be  put  aside  in  construing  such  acts.  The 
following  have  been  held  by  the  federal  courts  to 
be  protected  by  such  bonds :  Trucking  from  a 
steamer  landing  on  an  island  where  the  work  was  to 
be  done,  to  the  particular  locality  of  the  work ;  coal 
supplied  to  a  contractor  and  used  to  operate  hoisting 
and  pumping  engines  employed  in  the  performance 
of  a  contract  for  the  contruction  of  a  dry  dock; 
drawings  and  patterns  made  for  the  contractor  con- 
structing a  steam  vessel  for  the  United  States,  from 


which  to  make  molds  and  castings;  towing  in  the 
delivery  of  materials,  wharfage  paid  in  connecton 
with  such  delivery,  and  the  local  transfer  or  hauli'ig 
of  materials ;  and  the  use  of  ecjuipmcnt  in  the  erec- 
tion of  a  naval  training  station.  The  Oregon  coui* 
holds.  City  of  Portland  v.  New  England  Casualt)! 
Co.,  189  Pac.  211,  that  food  for  horses  used  in  the 
improvement  of  a  street  is  "material"  within  the 
protection  of  the  statutory  bond,  although  admitting 
that  on  this  point  there  appears  to  be  a  conflict  of 
opinion  in  other  jurisdictions. 


EXTRA    WORK    NOT    AUTHORIZED    IN    WRITING    AS    CON- 
TRACT  REQURIED 

Where  the  work  for  which  a  bridge  contractor 
claimed  extra  compensation  was  either  required  by 
the  contract  or  clearly  outside  the  contract  and  was 
not  authorized  by  the  commissioner  of  bridges  in 
writing  as  required  by  the  contract  in  the  case  of 
extra  work,  the  New  York  Appellate  Division  holds, 
Snare  &  Triest  Co.  v.  City  of  New  York,  181  N.  Y. 
Supp.  304,  that  the  contractor  was  not  entitled  to 
recover  therefor  on  the  theory  that  the  requirement 
that  it  do  such  work  was  a  breach  of  the  contract, 
since,  if  the  work  was  not  covered  by  the  contract, 
it  was  within  the  provision  as  to  extra  work. 


CLAIMANTS    MUST    JOIN    IN    0?TE    ACTION     ON    BOND    OF 

CONTRACTOR  FOR  PUBLIC  WORKS  FOR 

UNITED    STATES 

In  an  action  of  a  contractor's  bond  for  public 
works,  under  Act  of  Congress,  August  13,  1894,  c. 
2S0,  as  amended  by  act  February  24-,  1905,  c.  778, 
providing  that  materialmen  and  laborers  on  public 
v.-orks  may  join  in  one  action  on  the  contractor's 
bond,  etc.,  the  Circuit  Court  of  Appeals,  Third  Cir- 
cuit, holds,  ^liller  v.  American  Bonding  Co.,  263 
F"ed.  103,  that  the  right  of  action  is  a  new  one, 
created  by  statute,  and  is  not  based  on  a  common- 
law  right  of  trial  by  jury,  and  a  claimant  refusing 
to  proceed  to  trial  at  the  same  time  as  the  other 
claimants,  without  offering  any  reason  to  the  trial 
court  for  his  refusal,  is  barred  from  subsequently 
n'aintaining  a  separate  action  on  the  bond. 


STATUTORY  DUTY  TO  PAY  PAVING  CONTRACTOR 

A  contractor  furnished  the  labor  and  materials 
for  the  paving  of  a  village  street  and  his  work  was 
accepted,  and  used  by  the  inhabitants.  The  village 
authorities  refused  to  pay  him  the  balance  due,  be- 
cause the  statute  authorizing  the  work  was  not 
strictly  followed  in  undertaking  it  and  levying  the 
assessment  to  pay  for  it.  The  New  York  Appellate 
Division  holds,  Dean  v.  \illage  of  Wilson.  181 
X.  Y.  Supp.  83.5,  that,  as  the  village  trustees  re- 
fused to  pay  this  moral  obligation  founded  in  equity 
and  justice,  the  Legislature  had  the  undoubted  right 
by  statute  (Laws  1919,  c.  390)  to  compel  such  pay- 
ment without  invading  the  constitutional  rights  of 
any  citizen,  and  that  mandamus  was  the  proper 
remedy  to  compel  them  to  comply  with  the  express 
direction  of  that  statute. 
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AiiHHxt    ii-iN    i';N(;iNi;i:i;iN<i    in 

STITI'I'IO  OK  CANADA.  CAMJAKY, 
MHANCII.  MootliiK:  at  nanrf.  K.  (', 
IOm<T>'.  secretary,  western  profen- 
sloTial    meeting:.    CiiIkiu'.v,   Cunadft. 

AMiir.  :2U-S(>|tt.  a— AMIOIvK'AN  pun- 
\AC  IIIOALTH  ASSOCIATION.  San 
Kninflsfo.     Ofllco   of  SoiTotary. 

Sept.  7-10  Ni:U'    lONC.I-AN'K   WA- 

TIOi;  WOliK.S  A.'-!S()("IATI<).\.  Ari- 
niinl  con  vent  ion,  Uolyoke.  Mass.  Se<'- 
retar.N'.  l-'i-ank  J.  CIITord,  71."i  Tromont 
Tomplo,   Hoaton,   Mnss. 

Sn»t.  i:i-I7— AMKIMCAN  PURLTC 
HK.M.TH  A.^.^OCIATION.  Annual 
convention,    San     Kranci.HCO,    Cal. 

Sept.  ia-i7  —  soiTTTH  \vi:sTKi:>r 
\VA'n:i;       wokks      .v.^sociation. 

.Vnnual  convention,  St.  Cliarles  Hotel, 
New  Orleans.  La.  Secretary.  K.  L. 
Fulkerson,   Waco,  Texas. 

Oft.  12-H — .VMRRICAN  SOCIETY 
FOU  IMI'NICIPAI.  IMl'KOVIOMIONTS. 
Annual  convention.  St.  Louis,  Mo. 
fe'eortttary,  Charles  Carroll  Brown,  401 
Lincoln    Avenue,   Valparaiso,    111. 


NATIOV  AI,     KIODKIl  ATIO>     <)K    CON- 
STUICTION     I.XDUSTKIES 

Members  service  letter  No.  30  dated 
July  9th  deals  principally  with  credit 
restriction  and  with  tlie  railroad  trans- 
portation situation. 

President  Triprg,  referring  to  the 
reports  of  a  recent  meeting  between 
the  Federal  Reserve  Board  and  the 
committee  on  detiation  aopointed  by 
the  executive  council  of  American 
Bankers  Asociation  says,  in  discussing 
the  responsibility  of  the  local  banker 
in  connection  with  the  program  to 
deflate  credit.  "The  success  of  his  ef- 
forts will  be  measured  by  the  care  with 
which  he  discriminates  in  lending  so 
that  credit  when  required  for  the  pro- 
duction of  food  or  other  articles  of 
necessary  consumption  will  not  be  re- 
stricted, W'hile  new  loans  for  non-es- 
sential purposes  will  be  refused  and 
tliose  already  made  will  be  gradually 
reduced." 

In  tlie  present  program  of  deflation 
through  credit  restriction,  the  local 
banker  is  left  largely  to  determine 
what  are  essential  and  what  are  non- 
essential requirements  for  credit. 

The  perspective  of  your  local  banker 
may  be  improved  if  you  will  discuss 
with  him  the  essential  character  of 
many  local  construction  projects  and 
point  out  to  him  that  the  community  is 
laboring  under  a  heavy  and  accumul- 
ated structural  shortage. 

In  reply  to  a  questionaire,  a  telegram 
addressed  to  51  directors  of  the  fed- 
eration and  presidents  of  member  as- 
sociations requesting  them  to  express 
their  opinions  concerning  the  order  of 
the  Interstate  Commerce  Commission 
providing  for  a  30  day  priority  of  open 
top  cars  for  coal  transportation,  26 
answers  were  received  and  printed, 
abstracted  or  excerpted.  Portions  of 
these  answ^ers  are  published,  of  which 
8  directly  or  indirectly  endorse  the 
priority  order  and  a  number  of  others 
submit  to  it  as  a  necessary  hardship 
or  suggest  alleviating  modifications. 

One  association  president  wires : 
Believe  remedy  tvorsc  than  disease. 
Suggest  priority  coal  orders  for  public 


itltliliis  tiiid  iidutid  (lUolniitil  jm 
vlhcrs     S(i\<  sixty  days. 

A  Director  wires:  /  favor  vigor- 
ous protest. 

An  association  wires :  Our  associa- 
tion hclieves  that  efforts  should  he 
tuadc  to  curtail  indiscriminate  delivery 
of  coal  to  unnccccssary  uses  if  it  cur- 
tails shipment  of  building  materials 
Jar   iietissdiy   housing. 

A  state  sand  and  gravel  producers' 
association  wires :  Jielievc  in  drastic 
steps  heiiKj  taken  immediately ;  injunc- 
tion if  necessary. 

Another  association  president  wires: 
Believe  we  should  protest  vigorously 
against  order  placing  open  top  cars  ex- 
clusively in  coal  transportation. 

,\nother  Director  wires :  Judge- 
ment is  that  construction  industry 
should  make  knoivn  its  position  in 
most  emphatic  manner  possible.  I 
doubt,  hozvevcr,  the  wisdom  of  injunc- 
tion proceedings. 

.Another  association  wires  :  Request 
that  you  recommend  modification  of 
order,  so  that  portion  of  open  top  cars 
may  be  available  for  building  materials. 

Another  association  wires :  While 
7i'(  are  suffering  from  car  shortage, 
71  e  are  suffering  more  from  effects 
policy  Federal  Reserve  Board. 

KENTUCKY    GOOD    ROADS    ASSOCI- 
ATION 

The  general  meeting,  convention, 
and  exhibit  of  the  "Kentucky  Good 
Roads  Association,  the  Kentucky  state 
road  engineers,  the  Fiscal  Courts  and 
All  Allied  Good  Roads  Interests," 
was  ht(d  at  the  Jefferson  County 
Artnory,  Louisville,  Ky.,  June  15-16- 
17.  There  was  a  large  attendance  and 
excellent  exhibits  and  the  delegates 
were  abundantly  entertained  by  auto- 
mobile rides  through  the  park  and 
lunclieon  at  the  Kentucky  Culvert 
Manufacturing  Company's  Plant,  by 
by  a  band  concert  and  special  musical 
entertainment  and  picture  show  in 
connection  with  the  road  machinery 
exhibit,  and  by  a  supper  and  recep- 
tionat    Fontaine    Ferry    Park. 

Ainong  the  principal  papers  and  ad- 
dresses were.  Good  Roads  and  Their 
Value  to  the  State  by  Harvey  T.  Stout, 
Jr.,  an  address  by  C.  E.  Drayer,  sec'y. 
.Vinerican  Association  of  Engineers ; 
"Statement  of  Future  Policies  of  New 
State  Highway  Commissions"  by  the 
lecently  elected  commissioner,  Ben 
Weille ;  Discussion  of  New  State 
Highway  Law  By  Senator  White  L. 
Moss,  Bell  County,  Pineville,  Ky., 
Hon.  Jos.  F.  Bosworth,  Middlesboro, 
Ky..  Jos.  S.  Boggs.  Commissioner 
Public  Roads,  State  Highway  Depart- 
ment,   Frankfort,    Ky. 

Three  Minute  Talks  By— R.  P.  Du- 
vall.  Road  Engr.  Franklin  County. 
Frankfort.  Ky.,  Roland  Pyne,  Road 
Engr,  Campbell  County.  Newport. 
Ky.,  C.  B.  Arnold,  Road  Engr.  Boyle 
County,  Danville,  Ky;  Discussion  By 
Countv  Judges  of  New  Road  Law — 
Presiding — E.  O.  Mills.  County  Engr. 
Kenton  County,  Covington,  Ky.,  Judge 
D.  C.   Wells.  Daviess  Co..  Ownsboro. 


Ky.,  Judge  M.  S.  Mills,  Pendleton 
County,  l-alnifuith,  Ky.,  Juflgc  A.  .M. 
(  ;ildw(ll,  Cami)l)cll  C').,  Newport,  Ky., 
|ii<Ik<-  J.  K.  Landicsler,  Srott^  Co., 
Georgetown,  Ky.,  Judge  Sam'l  E.  Dc- 
liavcii,   Ohlham   Co,   La   Grange   Ky. 

Highway  I'.riflgcs- Addresses  By 
Waller  I'.ruan,  Consulting  Engr.,  OA- 
umbus,  Ohio.,  Chas.  D.  Snead,  Bridge 
Dept.    Public    Uf.ads,   i-'rankfort,   Ky. 

Talks  on  various  Road  Materials  By 
Rock  Asphalt-Rodman  Wiley,  C.  E. 
Kcnlii'kcy  Rock  .Asphalt  Ciompany., 
Cr)nrrete  C.  D.  Franks,  Porland  Ce- 
ment .\sociation..  Tar  Products — 
American  Tar  Products  Co.,  Tar  Prod- 
ucts— liarret    Company.,    Brick. 

Some  of  the  important  exhibits  dis- 
played in  the  armory  were  adflitionally 
emphasized  by  TjO  pages  of  advertising 
in  the  attractive  program  issued  for 
the   convention. 

TEXAS    IIOAD    IM  II-IIEKS    ASSOCIA- 
TIO.V 

At  the  recent  roadbuilders  conven- 
tion in  .Austin,  the  Texas  Roadbuilders 
Asociation  was  organized  with  Prof. 
R.  W.  Tyler.  University  of  Texas, 
President,  R.  V.  Glenn.  Ft.  Worth,  L. 
W.  Kemp  and  G.  E.  M. 

\MEKICAN    ASSOCI.VTION    OF 
ENGINEERS 

A  long  contemplated  Industrial  De- 
partment has  formally  been  author- 
ized by  the  Board  of  Directors  of  the 
Association.  Steps  are  underway  to 
organize  this  department  and  take  up 
consideration  of  the  problems  of  me- 
chanical, electrical  and  chemical  engi- 
neers and  industrial  work. 

A.  M.  Cornell,  chief  engineer  of  the 
Pettlbone  &  Mulliken  Company  of 
Chicago  will  supervise  the  activities  of 
the  department  until  such  time  as  the 
duties  warrant  the  employment  of  a 
full-time  paid  secretary. 

Funds  will  be  raised  by  setting  aside 
$f.'..")0  out  of  the  entrance  fee  accom- 
panying applications  obtained  by  rnem- 
bers  in  industrial  work,  or  sent  in  by 
applicants  working  in  industrial  plants. 
This  is  the  same  plan  used  in  build- 
ing up  Railroad  Department  and  the 
Federal  Department.  Five  men  were 
recently  recommended  by  the  Tucson 
Chapter  of  the  American  Association 
of  Engineers  to  act  as  highway  com- 
missioners of  Pima  County.  These 
recommendations  were  made  at  the  re- 
quest of  the  county  board  of  super- 
visors and  the  engineers  so  recomend- 
ed  have  been  appointed  and  placed  in 
charge  of  an  expenditure  of  nearly 
two  million  dollars  on  the  location  and 
two  million  dollars  on  the  location  and 
construction  of  new  roads.  The  com- 
mission has  already  employed  over 
sixty  engineers. 

TECHXICAL   fLlB   OF   DALLAS, 
TEXAS 

At  its  meeting  of  June  22nd.  the 
Technical  Club  of  Dallas  voted  to  join 
the  Federated  American  Engineering 
Societies. 

\MERICAN    INSTITUTE    OF    CHEM- 
ICAL   ENGINEERS 

At  the  meeting  held  in  Montreal, 
June  2S — July  3rd.  the  American  Insti- 
tute of  Chemical  Engineers  favorable 
discussed  joining  the  Federated  Ameri- 
can Engineering  Sociiies  and  referred 
the  subjects  with  power  to  the  Coun- 
cil. 
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KEDERAL    HIGHAVAV    COUNCIL. 

The  transportation  committee  of  the 
Federal  Highway  Council,  Charles  W. 
Reid  (formerly  evecutive  officer  of 
the  U.  S.  Council  of  National  De- 
fense) chairman,  ha?  formulated  a 
general  policy  1o  assise  in  coordinating 
highway  transportation  with  other 
transportation  agencies,  encourage 
highway  developments  and  stimulate 
its  use  so  as  to  make  them  of  maxi- 
mum service,  especially  in  facilitating 
and  cheapening  the  transportation  of 
food,  raw  materials  and  finished  pro- 
ducts. The  purpose  is  "To  Recognize 
the  Problem  of  the  Road  Builder,  to 
Realize  the  Needs  of  the  Road  Users, 
To  Visualize  Highway  Transportation 
Requirements.  To  Cooperate  with 
Railroads,   and  Waterways." 

In  order  to  facilitate  cooperation 
with  chambers  of  commerce,  com- 
mercial clubs,  civic  bodies  and  other 
affiliated  organizations,  committees 
are  being  appointed  to  direct  the  work 
in  its  more  important  branches.  The 
committee  on  policy  towards  other 
forms  of  transportation  will  make  a 
close  study  of  short  haul  and  terminal 
problems,  including  transportation 
surveys,  the  motor-truck  in  terminal 
work,  and  motor-truck  statistics. 

The  committee  on  rural  motor  ex- 
press will  study  franchises,  insurance, 
uniform  receipts  and  bills  of  lading, 
marketing   and    return    loads. 

Special  attention  will  also  be  paid 
to  the  study  of  highway  transporta- 
tion, functions  of  state  highway  de- 
partment including  snow  removal, 
traffic  surveys  and  traffic  control,  and 
the  development  of  a  policy  of  cooper- 
ation with  motor-truck  users  organi- 
zation. 

Cooperation  in  educational  work 
with  universities  and  schools  will  be 
directed  by  A.  H.  Blanchard.  professor 
of  highway  engineering.  University  of 
Michigan. 

AMERICAN    INSTITUTE    OF     ELEC- 
TRIC.Vl,  ENGINEERS 

At  the  annual  convention  of  the 
American  Institute  of  Electrical  Engi- 
neers at  \\'hite  Sulphur  Springs,  West 
Virginia.  June  30th.  it  was  resolved 
that  the  institute  should  join  the  Fed- 
erated American  Engineering  Societies 
but  that  on  account  of  the  small  at- 
tendance, action  should  be  deferred 
until  the  August  meeting  of  the  new 
board  who  will  be  requested  to  act  on 
the  matter. 

AMERICAN    INSTITUTE    OF   MINING 
AND    METALIRGICL.    ENGINEERS 

At  the  meeting  of  June  25,  the 
American  Institute  of  Metallurgical 
Engineers  discussed  the  report  of  dele- 
gates to  the  organizing  conference 
held  in  Washington,  D.  C.  June  3-4 
and  gave  favorable  consideration  to 
joining  the  Federated  American  Engi- 
neering Societies  and  referred  to  sub- 
ject to  the  Finance  Committee  to  re- 
port on  means  for  meeting  the  require- 
ments. 

AMERIC.W   SOCIETY   OF   CIVIL   EN- 
GINEERS 

The  deegates  of  the  American  So- 
ciety of  Civil  Engineers  to  the  organ- 
izing conference  of  the  Federated 
American  Engineering  Socities,  will  be 
presented  at  the  annual  convention 
Portland,   Aug.   10-12. 


CA.NVni.W    .SECTION   OF  AMERICAN 
WATER    \\<>RKS    ASSOCIATION 

The  Joint  Conference  Committee  has 
issued  a  bulletin  relating  to  the  char- 
acter and  purposes  of  the  Federated 
American  Engineering  Socities.  in 
wiiich   it   says   that : 

"The  object  of  this  organization  shall 
be  to  further  the  public  welfare  when- 
ever technical  knowledge  and  engi- 
neering experience  are  involved  and  to 
consider  and  act  upon  matters  of  com- 
mon concern  to  the  engineering  and 
allied  technical  professions. 

"The  organization  is  to  deal  with 
what  are  commonly  known  as  welfare 
or    non-technical    matters. 

It  is  a  federation  of  societies  with 
whose  autonomy  and  activities  it  in 
no  way  interferes.  It  does  not  create 
a  new  organization  but  it  will  succeed 
the  present  Engineering  Council  and 
will  be  more  comprehensive  as  to 
scope    and    membership. 

"The  Federated  American  Engineer- 
ing Societies  will  not  in  any  sense  be 
a  competitor  of  any  existing  organiza- 
tion." 

AMERICAN    CONCRETE    INSTITUTE 

The  meeting  of  July  IGth  was  held 
at  the  Engineering  Society  Building, 
New  York.  It  was  addressed  by  W. 
A.  Slater  of  the  Bureau  of  Standards 
who  discussed  shear  in  reinforced  con- 
crete beams  in  the  light  of  recent  in- 
vestigations which  may  lead  to  the 
possibility  of  new  units  of  special 
interest  to   concrete   designers. 


FEDERATED       .\MERIC.\N      ENGIN- 
EERING   SOCIETIES 

A  Canadian  section  of  the  Ameri- 
can Water  Works  Association  having 
about  100  members  has  been  formed 
and  has  elected  Alexander  Milne, 
chairman ;  F.  H.  Pitcher,  vice-chair- 
man ;  and  H.  G.  Hunter,  secretary- 
treasurer. 


ENGINEERING  SECTION  NATIONAL 
SAFETY    COUNCIL, 

Safety  as  an  aid  to  production  was 
the  dominant  note  of  the  summer 
meeting  of  the  Engineering  Section  of 
the  National  Safety  Council,  held  in 
Chicago,  June  24. 

In  opening  the  meeting,  C.  P.  Tol- 
man.  chairman  of  the  Section,  em- 
phasized three  mental  conditions 
which  have  a  vital  bearing  on  the  pre- 
vention of  accidents.  The  first  is  the 
widely  prevalent  taint  of  epilepsy 
which  may  cause  a  man  to  lose  con- 
sciousness momentarily  and  put  his 
hand  into  a  place  of  danger.  The 
second  is  the  curious  effect  of  habit 
noted  by  Dr.  D.  H.  Colcord  in  the 
Scientific  American  for  June  12 :  "A 
man  operating  the  levers  of  a  crane, 
oiling  a  lathe  in  motion,  driving  an 
automobile,  or  crossing  a  crowded 
thoroughfare,  may  at  a  dangerous 
moment  continue  to  act  as  accustomed 
by  habit,  thus  occupying  the  nervous 
machinery  with  habit-chains  which 
present  conscious  control."  The  third 
is  another  mental  twist,  known  to  all 
of  us,  by  which  the  fear  of  what  would 
happen  if  a  man  shotild  jump  off  a 
high  building,  or  drive  an  automobile 
into  a  tree,  becomes  an  uncontrollable 
impulse  to  do  that  very  thing. 

The  dinner,  at  the  Hotel  La  Salle, 
was  held  in  co-operation  with  the 
Western    Society   of    Engineers.     The 


Chicago  Safety  Council,  and  the 
Illinois  Manufacturers'  Association, 
and  was  attended  by  more  than  200 
safety  men  and  executives.  The  gen- 
eral topic  was  Production,  and  ad- 
dresses approaching  (his  much-dis- 
cussed topic  from  different  stand- 
points were  given  by  W.  G.  Nicholas, 
president  American  Manganese  Steel 
Company;  George  A.  Hart,  manager, 
Melrose  Park  Plant,  National  Mal- 
leable Castings  Company ;  and  .Sidney 
J.  Williams,  secretary  and  chief  engi- 
neer,  National   Safety   Council. 


PERSONALS 


Holmes,  J.  A.,  has  been  appointed 
resident  engineer  for  the  construction 
of  an  $750,000  earth  dam  at  Decatur, 
111. 

Witherspoon,  H.  K.  has  been  ap- 
pointed to  the  position  of  project  en- 
gineer of  the  North  Carolina  State 
Highway    Commission. 

McComb,  B.  Q.  highway  engineer 
of  the  U.  S.  Bureau  of  Public  Roads, 
lias  resigned  that  position  to  accept 
the  appointment  of  division  engineer, 

Gadd,  R.  F.  has  been  made  presi- 
dent of  the  Board  of  Water  Commis- 
sioners   of    Hartford,    Conn. 

Haase,  H.  J.,  has  been  made  water 
commissioner  of  Elmira,  New  York. 

Emprie,  John  has  been  appointed 
resident  engineer  of  construction  on 
the    provincial    highway,    Canada. 

Loder,  A.  E.,  has  been  appointed 
district  engineer  for  the  U.  S.  Bureau 
of  Public  Works  in  charge  of  South 
Carolina,  Georgia,  Florida,  Alabama, 
Mississippi  and  Tennessee  with  head- 
quarters at  Washington,  D.  C. 

Neuschwander,  E.  P.,  has  been  ap- 
pointed assistant  engineer  of  the  New 
York  Bridge  and  Tunnel  Commission. 

Potter,  Prof.  A.  A.,  has  been  ap- 
pointed dean  of  engineering  at  Purdue 
University. 

Russell,  G.  A.,  has  been  appointed 
engineer  of   Geary  County,  Kans. 

Keith,  Clark,  has  been  appointed  as- 
sistant chief  engineer  of  the  Essex 
Border  Utilities  Commission,  with  jur- 
isdiction of  water  supply,  sewerage, 
and  park  systems  of  several  munici- 
palities   near    the    Detroit    River. 

Wilkerson.  T.  J.,  will  open  a  con- 
sulting engineering  office  for  steel  and 
concrete  construction  at  Beaver  Falls, 
Pa. 

Perring,  H.  G.,  has  been  apointed  to 
a  position  on  the  city  engineers  staff, 
Baltimore. 

McCarty,  Joseph.  has  organiz- 
ed the  Joseph  McCarty  Construction 
Company  of  Kaukauna,  Wis.,  for  pav- 
ing and   reinforced   concrete   work. 

Ames,  G.  K.,  has  opened  an  engi- 
neering office  at  Tallahassee,  Florida. 

Polk,  M.  C,  has  opened  an  engi- 
neering office  in  Butte  County,  Calif. 

Bellows,  O.  F.,  has  been  appointed 
assistant  engineer  of  the  N.  Y.  &  N. 
J.  Bridge  &  Tunnel  Commission. 

Royall,  R.  E.,  has  been  appointed 
associate  professor  of  highway  engi- 
neering in  Washington  and  Lee  Uni- 
versity. 

Chapman,  H.  D..  has  been  appointed 
city  engineer  and  superintendent  of 
streets,    Richmond,   Calif. 
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New    A|)|)lian(*es 

Ucscribiui*  New  Machinery,  Apparatus.  Materials  aud  Mcthud»  uiid  Kccciit  Intcrcittinil  Inktal'.atiuoa 


IMIMIOVKI)    II.WTAM     MIXIOIt 

Tlic  iisi-  of  a  siiixlf  laiv;*'  loiurcic 
mixor  on  a  jol)  iiUDlvcs  lii>;li  first 
cost,  cxiKMisivt'  traiisportalion  and  in- 
slallalioii,  latKf  driviiiv;  l>owcr.  costly 
ri  pairs  ami  total  iiit( miplioii  of  work 
wluM)  ilisahlfd.  i'or  several  years  the 
poiiiv  has  I)ceii  (^aiiiinn  Krouiul,  of 
siihstitutiiiK  two  or  more  smaller  ma- 
chines for  one  lar^c  machine.  The 
aKxr«'K«Tte  first  cost  may  be  little  or 
no  larger  than  that  of  the  sinRlo  ma- 
chine, tile  weight  is  less,  transportation 
and  installation  nuich  less  costly  and 
troiililesoiiu-.  and  the  i'(piipment  nincli 
more    llexihle.       The    machines    can    he 


.<TEAM    MIXER    WITH    POWER 
LOADER  AND   WATER  TANK 

distributed  at  different  parts'  of  a 
large  piece  of  work  and  greatly  facili- 
tate the  rapid  placing  of  the  concrete, 
one  or  more  may  be  out  of  commis- 
sion without  totally  stopping  the 
work,  the  number  used  may  be  pro- 
portioned to  the  amount  of  product 
rquircd  at  any  given  time,  and  they 
are  particularly  adapted  to  conditions 
where  the  concrete  is  required  in 
small  or  separated  units. 

These  considerations  and  the  desire 
to  make  the  best  and  most  satisfactory 
tool  for  universal  operations  have  gov- 
erned the  design  of  the  Bantam  con- 
crete mixer,  manufactured  by  the 
Ransome  Concrete  Machinery  Com- 
pany. 

The  mixers  are  made  in  two  sizes 
with  capacities  of  7  to  10  cubic  feet 
mixed  concrete  per  batch.  The 
mixer,  water  tank  and  engine  enclosed 
in  a  structural  steel  frame  provided 
with  light  steel  panels  to  completely 
protect  it,  mounted  on  a  steel  truck, 
weigh  from  2,800  pounds  to  5,150 
pounds,  according  to  size  and  type  of 
engine.  They  are  equipped  w'ith  a 
power  loader  and  with  steam  or  gaso- 
line engine  as  preferred,  and  combine 
rapid,  thorough  mixing  with  fast  dis- 
charge for  any  product,  no  matter  how 


drv.  This  is  jmrticularly  advaiitag- 
e<  lis  for  curl)  and  Riitter  work,  where 
the  forms  ar<"  usually  stripped  as 
quickly  as  ixissihlc.  They  arc  claimed 
to  he  excellent  mortar  mixers,  ior 
which  purpose  they  are  fre(|uently  ex- 
clusively  used. 

The  large  size,  driven  bv  a  1  ii.  i). 
engine  developing  at  least  25  per  cent 
excess  power,  is  provided  with  a 
l)iiilder's  hoist  which  has  a  cai)acity 
of  7.')0  iinimds  on  a  single  line  at  125 
feet  per  minute.  Special  attention 
given  to  improvements  in  the  chains, 
rollers  and  door  hanger  hub,  arc 
claimed  to  eliminate  about  all  of  the 
troubles  that  can  be  foreseen  for  a 
maciiine  of   this  class. 

I..\KKWOOI>    <«)\STIli;CTIO\ 
PLANT 

P>ulletin  No.  29-B  of  the  Lakewood 
F.nginccring  Company  is  prepared 
witli  the  idea  of  service  to  road  con- 
tractors and  thus  is  of  more  interest 
and  value  than  a  mere  catalog  or  speci- 
fications of  the  up-to-date  plant  and 
the  equipment  that  it  enumerates,  in- 
cluding concrete  paving  machines, 
steam  engines.  portable  pumping 
plants,  locomotive  unloading  cranes, 
portable  concrete  mixers  and  a 
variety  of  standard  cars,  track  and 
other  standard  plant. 

.'\mong  the  special  equipment  is  the 
Lakewood  concrete  road  finisher,  a 
machine  that  spreads,  tamps,  and  belt- 
finishes  the  road  surface  by  power 
with  rapidity,  economy  and  efficiency. 
There  is  also  a  batch  transfer  attach- 
ment for  the  mixing  machine  that  con- 
sists virtually  of  a  small  tilting  boom 
derrick  mounted  alongside  the  ma- 
chine on  two  extra  wheels  and  oper- 
ated without  extra  power  by  the 
weight  of  the  descending  skip  so  as 
to  dump  complete  batches  of  aggre- 
gate quickly  and  easily  into  the  charg- 
ing skip. 

The  bulletin  devotes  several  pages 
to  the  discussion  and  illustration  of 
methods,  plant  and  equipment  for 
storing,  transporting,  handling  and 
charging  aggregate,  cement  and  con- 
crete for  road  construction.  These 
are  illustrated  by  photographs  show- 
ing the  charging  of  the  concrete  mixer 
and  by  diagrams  giving  two  separate 
plant   layouts    one    of    which    shows    a 


single  road  concrctinfj  plant  served 
by  a  single-track  service  line  laid  on 
subgrade,  while  the  other  shows  two 
concreting  jilants  moving  in  the  same 
direction  and  served  by  rolling  stock 
operated  on  a  single-track  line  cx- 
tcndcfl  in  both  directions  from  the 
storage  pile  alongside  the  alignment  of 
the  concrete  road  and  shifted  to  keep 
pace  with  the  advance  of  the  machines 
on   the   latter. 

IRRIGATION    SUPPLIES 

The  new  catalog  No.  11  of  the  R. 
Hardesty  Manufacturing  Company 
has  descriptions,  illustrations  and  dia- 
grams of  supplies,  equipment,  and 
plant  for  irrigation  purposes.  It  is 
printed  on  12'!  pages  of  heavy  calen- 
dered i)apcr  and  includes  various  useful 
formulas  and  tables  such  as  the  vel- 
ocity of  flew  of  water,  capacity  of 
flumes,  safe  loads  on  wooden  columns 
and  beams,  the  flow  of  water  through 
pipes  and  orificies  and  construction 
blueprints,  making  it  somewhat  re- 
semble a  hand  book  as  well  as  a  de- 
scriptive catalog.  One  inset  gives 
Kuttcrs  formula  with  an  example  and 
with  a  grai)hical  diagi-am  for  the  com- 
plete solution  of  the  formula  by  in- 
spection. 

The  principal  items  listed  include 
automatic  irrigation  dams,  flumes  and 
their  accessories,  gates,  pipes,  pipe  fit- 
tings, valves,  radial  gates,  gate  hoists, 
shear  gates,  hand  pull  lateral  gates, 
screw  lift  gates,  diversion  gates, 
flume  inlets  and  cut-off  aprons  and 
other  articles.  The  same  company  is- 
sues special  catalog  No.  10  and  cata- 
logs of  corrugated  culverts,  flumes, 
street   and  highway  signs. 

SERVER    GATES 

Various  types  of  gate  valves,  later- 
al .gates,  canal  and  reservoir  gates, 
high  presure  reservoir  gates,  diversion 
gates,  hand  wheels  and  stems  for 
gates,  pedestal  gate  lifts,  loose  gates, 
metal  flumes,  and  the  light  metal  mea- 
suring devices  and  adjustable  irriga- 
tion dams  primarily  designed  for  irri- 
gation supplies,  supplied  by  the  R. 
Hardesty  Manufacturing  Company, 
include  a  number  of  items  convenient- 
ly available  for*  service  in  sewers  and 
sewage    disposal    operations. 


T^/tcH  arcT/oms 


./f-Tca  fr^ff  L^9a   ^s/04r   ^■s  /V/xxv^  movss 


UNLOADING.    STORING.    RELOADING    AND    DISTRIBUTING    CONCRETE 
ROAD   MATERIALS   WITH   TRAINS   OF   BATCH-BOX   CARS 


94 


PUBLIC     WORKS 


Vol.  49,  No.  4 


STAXDARF*  GRAVITY  ROLLER 
CONVEYORS 

As  the  name  inM)lits,  the  equipment 
put  on  the  market  by  the  Standard 
Conveyor  Company  provides  for  the 
transfer  of  a  large  range  of  building 
and  construction  materials  by  the 
force  of  gravity  witiiout  involving  the 
development  or  application  of  mechani- 
cal power.  It  is  only  necessary  to 
provide  a  slightly  inclined  pathway 
between    the    terminals    and    the    ma- 


TRAXSPORTIXG    BRICKS    OX 
GRAVITY    ROLLER    COXVEYOR 

terials  or  articles  practically  trans- 
port themselves  rapidly,  continuously 
and  safely  requiring  only  to  be  loaded 
and  unloaded  from  the  transporter. 

The  transporter  consists  simply  of 
a  continuous  system  of  easily  oper- 
ated horizontal  hollow  transverse 
rollers  in  a  plane  inclined  about  1 :24, 
and  on  a  straight  or  curved  alignment. 
The  rollers  are  light  and  rigid  with 
anti-friction  ball  bearings  and  are 
made  up  in  standard  units  with  light 
frameworks  10  feet  long  adjustably 
supported  on  portable  stable  angle- 
iron  trestles  that  provide  a  great  de- 
gree of  flexibility.  They  are  made  in 
different  weights  and  sizes  to  suit  dif- 
ferent requirements.  They  are  very 
easily  installed  and  shifted  and  require 
little  or  no  maintenance,  repairs  and 
attention.  They  are  particularly  useful 
for  loading  and  unloading  cars  and 
trucks    and    for    delivering   materials. 

For  handling  bricks,  the  latter  may 


be  placed  on  them  in  groups  supported 
directly  on  the  rollers  or  they  may 
be  set  on  pallets  facilitating  their 
rapid  removal  in  definite  quantities. 
F'allets  are  also  useful  for  handling 
stacks  of  cement  to  and  from  the 
storehouse  or  to  the  concrete  mixer 
and  may  be  conveniently  connected  by 
>hort  light  chains  to  facilitate  their  re- 
turn. For  handling  tiles,  concave  cast 
rollers  fitting  the  tile  section  are 
recommended.  Lumber,  steel  rods, 
reinforcing  bars,  and  many  other  sup- 
plies and  materials  can  be  handled 
by  the  gravity  system,  effecting  great 
saving  of  labor  and  time. 

NEW     AUTOMOBILE     FIRE     TRVCK 

Announcement  is  made  of  the  de- 
velopment of  a  new  3-ton  fire  truck 
by  the  Four  Wheel  Drive  Auto  Com- 
pany,  makers  of  FWD  trucks.  It  has 
an  unusually  powerful  special  type  J. 
Wisconsin  motor,  wiOi  a  five  and  one- 
tenth  inch  bore  and  a  five  and  one- 
half  inch  stroke,  developing  42  h.p. 
S..\.E.  The  type  B  rotary  pump, 
driven  through  a  two-speed  transmis- 
•^ion.  has  a  cap)acity  of  500  gallons  at 
120  pounds  pressure. 

Complete  modern  Hre-fighting  equip- 
ment is  mounted  on  the  body,  which 
is  9  feet  long,  4  feet  wide  and  22 
inches  deep.  A  speed  of  twenty-five 
miles  per  hour  can  be  attained. 


TEHIMCAL    ADVISORY    CORPORA- 
TION 

Technical  Advisory  Corporation, 
with  offices  at  132  Nassau  Street,  New 
York  City,  has  recently  been  organized 
to  act' as  consulting  engineers  and  in- 
dustrial economists  and  advisers.  The 
officers  of  the  new  organization  are : 
President,  Campbell  Scott ;  vice-presi- 
dent and  treasurer,  Ernest  P.  Good- 
rich, and  vice-president  and  secretary, 
William    D.    Ennis. 

BL AW -KNOX     PERSON  NF:L 

Dewitt  Ginton  Grove,  past  vice- 
president  of  the  Technical  Publicity 
Association,  has  become  advertising 
manager  of  the  Blaw-Knox  Co.,  of 
Pittsburgh,  manufacturers  of  Blaw 
Buckets,  Blawforms  for  concrete  con- 
struction. Prudential  Steel  Buildings, 
Knox  Water-Cooled  Doors  and  ports. 
Transmission  Towers,  and  structural 
and  plate  steel  products.  Mr.  Grove 
succeeds  George  Land,  who  resigned 
July  1st,  to  enter  the  agency  field  as 
head  of  the  Technical  Publicity  Co., 
of    Pittsburgh. 

Mr.  Grove  came  to  the  Blaw-Knox 
Company  from  the  H.  S.  Cameron 
Pump  Co..  a  sul)sidiary  of  the  Inger- 
soll-Rand  Co.,  where  he  was  in  charge 
of   the   advertising  department.   Previ- 
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THREE-TOX     FIRE   TRUCK  EQUIP   PED  WITH  .500-GALLOX  ROTARY  PUMP 
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of  mining  machinery  and  other  equip- 
ment for  the  Ingersoll-Rand  Co.  For 
eight  years  before  this  he  was  adver- 
tising manager  of  the  Deihl  Manu- 
facturing Co..  of  Elizabethport.  He 
was  chairman  of  the  executive  com- 
mittee of  the  Elizabeth  Advertising 
Club. 

Another  new  man  in  the  Blaw-Knox 
advertising  department  is  Leo  Robin, 
a  former  newspaper  editor  of  Pitts- 
burgh, who  in  connection  with  other 
duties  is  editing  "Blaw-Knox  Life," 
the    company's   house    organ. 


HERBERT    POST    GREEN    AND    AS- 
SOCI.\TES,    INC. 

Herbert  Post  Green,  E.  B.  Black. 
John  C.  Prior.  Austin  W.  Lord,  and 
W.  S.  Manning,  have  opened  an  archi- 
tectural and  engineering  office  in  New 
York  with  branch  offices  in  Kansas 
City,  Missouri  and  Columbus,  Ohio. 

Besides  ordinary  design  and  con- 
struction services  the  firm  will  offer 
special  services  to  architects,  engineers 
owners  and  contractors  and  will  act 
as  arbitrers  between  them. 
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Important  Construction  Features;  Service  Railroad,  Diversion  Dyke,  Uni- 
form Aggregate  Supply'  Contractors  Camps,  Excavating  and  Handling  Earth, 
Preparation  of  Foundations,  Concreting  Invert  and  Arch,  Manufacturing 
Large  Pipes,  Surge  Tank,  Tunnel  and  Shaft  Work,  Trouble  from  Alkali  Soil. 


***  During-  the  season  of  1914  tliero  were  un- 
dertaken and  conipleted  the  following  works  pre- 
paratory to  the  construction  of  the  Winnipeg 
acjueduct:  An  earth  filled  dyke  one  and  one-half 
miles  long  built  in  about  fourteen  feet  of  water 
for  the  purpose  of  excluding  from  the  intake 
water  the  discharge  of  the  swamp-fed  Falcon 
River,  whose  color  was  very  dark ;  a  standard 
gauge  railway  with  one  hundred  and  two  miles  of 
trackage  upon  the  right  of  way  chosen  for  the 
aqueduct;  and  a  telephone  line  of  No.  14  copper 
wire  on  wooden  poles. 

FALCON    DYKE 

The  Falcon  River  Dyke  is  a  structure  designed 
l)urely  as  a  guiding  wall  to  divert  the  flow  of  the 
r^alcon  River  across  the  westerly  end  of  Indian 
Bay  into  an  adjoining  body  of  water,  Snowshoe 
Bay.  through  a  canal  across  the  neck  of  land 
separating  these  two  bays.  The  material  for  it 
was  obtained  from  a  suitable  deposit  of  sand 
located  a  few  hundred  feet  north  of  the  north 
end  of  the  dyke.  It  was  excavated  with  steam 
shovel  and  delivered  by  means  of  dinky  and  four- 
yard  cars  into  place. 

The  building  of  a  trestle  was  avoided  by  the 
use  of  a  scow  held  out  from  the  advancing  end 
of  the  dyke  with  heavy  stringer  timbers  upon 
which  the  railway  track  was  extended ;  the  full 
cars  were  backed  up  over  these  stringers,  were 

*Excerpt  of  a  paper  presented  to  the  American  Water  Works 
Association  in  Convention  nt  Montreal.  J-ne  2'',  1920.  Accom- 
panying paper  by  James  II.  Fnertes.  consulting  engineer  and 
dcsiencr.    which    was   pnlilished    in   July    3.    ct.    seq. 


(lumped  at  tlie  end  of  the  dyke  and  the  empties 
were  run  out  on  to  the  scow  until  the  train  had 
been  discharged.  This  method  was  continued 
until  the  southerly  shore  was  reached  when  the 
scow  was  removed  and  a  slight  trestle  of  short 
length  permitted  the  closure  of  the  dyke  against 
the  shore.  The  easterly  exposed  face  of  the  dyke 
was  heavily  riprapped  with  rock  from  a  borrow 
pit  located  at  the  north  end  of  the  structure.  *  *  * 

RAILWAY 

No  great  difficulty  attended  the  construction 
of  a  railway  although  most  of  the  route  was 
swamp  covered  and  surface  drainage  was  a  first 
essential,  the  country  being  so  flat.  The  grade 
was  built  up  from  side  borrow  entirely  and  for 
several  miles  this  borrow  consisted  of  nothing 
more  solid  than  peat  particularly  on  the  summit 
of  land  separating  Lake  of  the  Woods  from  the 
Lake  Winnipeg  drainage.  Gravel  pits  were 
found  at  convenient  intervals  and  the  work  of 
ballasting  was  about  eighty  per  cent  completed 
at  the  close  of  the  season. 

The  construction  of  this  railway  was  siiic- 
qua-non  of  the  successful  building  of  the  aque- 
duct. The  country  traversed  was  virgin  land 
betw^een  miles  40  and  96,  and  nearly  altogether 
swamp  covered.  No  highways  were  available  for 
the  transport  of  material  for  construction  nor 
could  any  be  built  cheaply;  railway  transport 
was  recognized  immediately  as  the  key  to  rapid 
construction   of  the   aqueduct.   *   *   * 
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WALKING    OHEDGE    KXC.W.VTING    TUENCH 

The  right  of  way  chosen  was  generally  three 
hundred  feet  in  width  from  the  reservoir  site 
near  Transcona  at  Mile  13  to  Mile  74;  thence  to 
Mile  84,  the  Birch  River  forms  one  boundary ; 
and  thence  eastward  to  the  intake  the  general 
width  chosen  was  500  feet,  chiefly  because  the 
maximum  depth  of  cut  necessary  for  the  crossing 
of  the  height  of  land  was  in  the  neighborhood  of 
23  feet  and  the  material  to  be  e.xcavated  consist- 
ing of  7  feet  of  peat,  10-15  feet  erf  sand  and  sandy 
clay  to  a  waxy  clay  floor.  That  the  accomoda- 
tion afforded  by  so  wide  a  right  of  way  was 
warranted  by  the  experience  of  construction,  for 
numerous  slides  occurred,  spoil  from  which  had 
to  be  thrown  in  places  over  150  feet  away  from 
the  trench. 

DISTRICT    SUPPLIED    CONCRETE    AGGREGATE 

For  purposes  of  rapidity  in  construction  it  was 
early  determined  that  the  work  should  be  let  in 
sections  of  moderate  lengths;  this  policy  also 
encouraged  the  engagement  of  local  contracting 
organizations  but  it  involved  that  the  Water 
District  itself  should  operate  the  system  of  trans- 
port and  should  excavate  and  supply  the  sand, 
gravel  and  crushed  stone  for  the  manufacture  of 
concrete,  (iravel  pits  were  not  to  be  found  of 
a  satisfactory  quality  convenient  to  each  eighteen 
or  twenty  mile  stretch  of  the  structure ;  and  con- 
fusion would  have  been  the  result  from  any  efifort 
toward  the  sub-division  of  the  responsibility 
either  for  the  supply  of  material  or  for  the  trans- 
port of  plant  and  material. 

The  Water  District  therefore  selected  after 
test  two  satisfactory  sources  of  sand  and  gravel 
supply  and  throughout  the  major  portion  of  the 
time  of  construction  the  District  supplied  a  mix- 
ture of  sand  and  gravel  concrete  aggregate  upon 
platforms  opposite  the  contractors'  working 
points.     The  policy  of  supplying  mixed  material 


not  only  minimized  the  quantity  of  rolling  stock 
necessary  for  the  work  but  also  permitted  assur- 
ance of  the  use  of  a  uniform  material  throughout 
ihe  enlive  mileage  of  the  aqueduct.  The  difficul- 
tir-s  ()•'  in'-pection  of  concrete  making  and  mixing 
vvCi.^  also  greatly  diminished  thereby  and  the 
cost  iO  the  contractors  for  the  manufacture  of 
loncrete  was  necessarily  less  than  would  have 
tieen  tlie  case  had  sand  and  gravel  or  crushed 
stone  been  supplied  separately. 

TESTS 

In  determining  the  quality  of  this  uniform  con- 
crete aggregate  a  series  of  laboratory  tests  were 
carried  out  during  the  winter  of  1914-15  in  an 
effort  to  determine  the  mixture  of  Portland 
cement  and  of  aggregate  for  the  production  of  a 
concrete  which  would  be  water  tight,  sufficiently 
strong  in  compression  and  at  the  same  time  not 
wasteful  of  cement.  These  experiments  were 
carried  on  with  mixtures  containing  only  one 
barrel  of  Portland  cement  per  cubic  yard. 

It  was  ultimately  determined  that  by  the  use  of 
a  proper  proportion  of  dust  or  fine  sand  in  a  fairly 
graded  sand  a  6-inch  wall  of  concrete  could  be 
made  impervious  to  water  under  pressure  of  80 
pounds  per  square  inch,  the  test  adopted.  (Re- 
cently investigators  have  been  able  to  make 
1-inch  slabs  impervious  against  similar  pressure 
and  by  similar  means).  This  subject  was  dis- 
cussed in  a  paper  read  by  the  writer  and  Mr.  D. 
L.  Mcl.ean  before  the  Engineering  Institute  of 
Canada  in  1916. 

The  Water  District-  having  determined  upon 
the  policy  of  supplying  the  sand  and  gravel  to 
the  contractors,  determined  also  to  supply  the 
necessary  Portland  cement  under  purchase  con- 
tracts and  thereby  to  ensure  a  uniform  cement 
for  the  entire  project.  Such  a  supply  was  obtained 
in  Winnipeg  from  the  mills  of  the  Canada  Cement 
Company  and  by  virtue  of  the  local  sources  be- 
ing available  the  supply  was  kept  steady  and 
deliveries  were  prompt  as  required ;  storage  of 
cement  by  the  District  was  thus  avoided. 

TRAFFIC    ON    SERVICE    RAILWAY 

The  total  trafific  over  the  District  railway  dur- 
ing the  period  of  construction  was  fairly  heavy, 
carloads  of  aggregate  contained  23  cubic  yards 
each  or  a  total  weight  of  130,000  pounds  per  unit ; 
the  rate  of  consumption  of  concrete  materials 
ran  as  high  as  1,200  cubic  yards  per  day  and  the 
principal  source  of  supply  was  located  at  Mile  31. 

Throughout    the    entire    construction    approxi- 
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matcly  1,(K)(),(KK)  cubic  yards  of  sand  .ind  ^"^ravcl 
were  inovid  lOr  concrete  manufacture;  for  tin 
buildim;  up  of  trench  foundation  where  liriii  soil 
was  at  too  low  an  eU-vation;  and  for  backfill 
where  native  and  h)cal  materials  were  scarce. 
This  traffic  v\''as  in  addition  to  the  haulat;('  ol 
Portland  cement  -  about  UW.fXXJ  barrels  the 
<iistril)ution  of  contractor's  plant  and  reinforcing^ 
steel  for  the  transport  of  i)assen^ers.  A  tii 
weekly  mixed  train  served  to  distribute  plant, 
cement  and  steel,  and  nuHt  the  re(piirements  ol 
j)assenj;t'r  mo\emenl;  adilional  trains  haiidhd 
the  sand  and  gravel. 

IN'rAKK 

The  site  chosen  for  the  intake  is  a  rock  cut  on 
the  Peninsula  which  forms  the  north  end  of  the 
I''alcon  dyke.  Cialherinj^  walls  of  rock  hll  over  a 
sand  core  extended  about  200  feet  into  the  lake 
to  permit  the  draught  of  water  from  a  sufficient 
depth.  A  concrete  chamber  located  in  the  rock 
cut,  houses  the  trash  racks,  the  screens,  the  sluice 
gates  and  stop  logs  which  provide  the  control  of 
water  <lischarged  into  the  aqueduct;  this  build- 
ing was  covered  with  earth  to  lines  coinciding 
with  the  profde  of  the  peninsula. 

During  construction,  a  coiferdam  of  sand  across 
the  opening  between  the  gathering  walls  pro- 
vided the  shelter  for  the  rock  excavations.  This 
type  of  cofferdam,  easily  protected-,  easily  main- 
tained and  easily  removed,  was  quite  satisfac- 
tory. *  *  * 

CONTRACTORS'    CAMPS 

Speaking  generally  each  contractor  endeavored 
to  keep  his  work  concentrated  at  each  camp  and, 
excepting  for  backfilling  operations,  the  excava- 
tion, trench  trimmings  and  aqueduct  building 
were  confined  within  a  distance  of  one-half  mile 
in  each  case.  The  number  of  camps  per  contract 
varied  from  two  to  five  depending  upon  the  possi- 
ble rates  of  construction;  the  total  number  of 
camps  during  the  successive  years  were:  1915, 
eleven  camps;  1916,  fourteen  camps;  1917,  twenty 
camps;  1918.  twenty-two  camps;  besides  those 
operated  at  the  District's  sources  of  material 
supply,  three  in  number.  The  maximum  number 
of  men  engaged  upon  the  project  was  about  2,500. 

EARTH    HANDLING 

The  methods  of  handling  earth  varied  con- 
siderably; on  the  easterly  47  miles,  Bucyrus 
draglines  of  from  ^.-i  to  3y2  cubic  yards  capacity 
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were  used  f(jr  excavating  and  ffjr  backfilling. 
These  draglines  were  especially  designed  to  be 
self  propelling  and  were  supported  upon  the 
swamp  surface  by  means  of  timber  pads  built  in 
sections,  the  machine  itself  being  mounted  upon 
rollers. 

Between  Miles  31  and  51  a  few  steam  shovels 
were  used  with  greater  or  less  success;  these 
were  supplemented  by  means  of  draglines.  Be- 
tween Miles  13  and  31  walking  dredges  were 
used;  here  the  cut  was  generally  shallow  and  the 
soil  fairly  firm.  Each  type  of  machine  had  its 
advantages  but  speaking  generally  the  dragline 
seemed  the  most  suitable  device. 

Throughout  the  easterly  47  miles  the  spoil  of 
excavation  was  dumped  close  to  the  trench  and 
was  formed  into  an  elevated  grade  for  a  dinky 
railway  track  used  to  distribute  the  mixed  con- 
crete ;  earth  so  placed  was  convenient  for  back- 
filling but  was  occasionally  the  cause  of  slips  of 
the  trench  wall,  in  which  event  the  tramway 
grade  was  maintained  by  means  of  pole  trestles. 

Payment  for  the  work  of  excavation  was 
limited  to  fixed  slopes  of  the  trench  walls  namely 
one  horizontal  on  three  vertical  in  firm  soil,  and 
one  horizontal  on  one  vertical  in  soil  which  would 
not  stand  on  steep  slopes.  Machine  excavation 
was  permitted  to  within  6  inches  of  the  deter- 
mined fioor  grade,  and  it  was  required  that  the 
remainder  of  the  earth  should  be  removed  by 
hand. 

DRAINING  AND  PUMPING 

As  all  of  the  trench  grade  lay  below  the  ground 
water  level  the  problem  of  handling  ground  water 
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seepage  and  trench  floor  seepage  was  constant!) 
a  prominent  one.  Notwithstanding  this  fact  it 
was  possible  to  obtain  compliance  with  the  re- 
quirements of  the  specifications  that  all  concrete 
must  be  laid  in  the  dry. 

This  was  accomplished  by  means  of  a  system 
of  side  wall  trench  drains  and  of  a  center  linr 
depressed  drain  lined  with  a  wooden  box  with 
transverse  cover  slats  and  surrounded  with  coarse 
gravel  or  broken  stone.  Diaphragm  pumps  ()j)er 
ated  by  gasoline  were  successful  in  maintaining 
the  ground  water  below  the  grade  of  the  trench 
floor.  Trimming  of  the  surface  of  the  earth  for 
the  reception  of  concrete  was  not  permitted  until 
the  hour  of  concrete  placing,  and  by  observance 
of  this  rule  the  preservation  of  a  firm  surface  for 
the  receipt  of  concrete  was  assured. 

(To    be    Continued) 


Higher  Water  Pressure  for  St.  Paul 

In  order  to  increase  the  water  pressure  in  the 
down-town  section  of  St.  Paul,  J.  \V.  Kelsey, 
superintendent  of  the  water  department,  has  pre- 
pared plans  for  a  new  6,000,000-gallon  reservoir 
to  be  built  adjacent  to  the  McCarron  pumping 
station  and  carried  about  50  feet  higher  than  the 
present  reservoir.  This  was  the  result  of  a  peti- 
tion from  the  business  men  for  greater  pressure, 
they  stating  that  at  present  w^ater  cannot  rise 
higher  than  the  third  floor  of  some  of  the 
buildings. 


The    Water    Works    of 
De  Land,  Florida 

Chief  among  the  advantages  which  the  citizens  of 
De  Land.  Fla..  claim  for  their  city  is  a  supply  of 
artesian  water  unlimited  in  quantity  and  of  ex- 
ceptional purity.  As  to  the  quality,  the  Board  ot 
Awards  of  the  St.  Louis  World's  Fair  gave  a  medal 
to  the  water  from  the  sister  town  of  Orange  City, 
as  the  world's  finest  water,  and  De  Land's  water  has 
the  same  origin.  The  state  chemist  has  made  the 
following  analyses  of  the  ])e  Land  water. 

Color     none 

Sediment    none 

Turbidity    ( none 

Odor,   cold    none 

Odor,  hot    n<;ne 

Reaction   to   l.tmus   paper    sli.s^^htly   alkaline 

Total  solids  by  evaporation   170.00  p.  p.  m. 

Loss  on  ignition   1.940   p.   p.   m. 

Fixed    residue    168.060 

Free  ammonia   006 

Albuminoid  ammonia    042 

Chlorine     11.120 

Nitrogen  as  nitrates    080 

Nitrates    none 

The  water  works  are  in  charge  of  city  engineer 
denrge  Hill,  who  has  been  identified  with  every 
engineering  project  in  and  near  De  Land.  He  oper- 
ated the  first  locomotive  over  a  short  road  between 


GROrXDS  OF  DE  LAND  WATEU  WORKS 

De  Land  and  the  St.  Johns  river,  later  was  chief 
mechanical  engineer  of  the  largest  saw  and  planing 
mill  in  this  section  of  the  state,  and  has  been  in 
charge  of  the  water  works  since  190!). 

The  water  works  was  installed  in  1890,  its  first 
efjuipment  consisting  of  a  '^0  horsepower  boiler, 
;)  small  pump,  stand  pipe  and  one  of  the  present 
wells.  The  population  then  was  slightly  under  1500. 
loday  the  population  is  over  5000  and  the  equip- 
ment comprises  a  50  horsejxjwer  Ames  boiler,  a 
;'>0  horsepower  Casey  and  Hedges  boiler,  one  10- 
inch  well  270  feet  deep  and  one  6-inch  well  400  feet 
deep,  each  operated  by  a  duplex  steam  pump,  and  a 
standpipe  of  IT. 000  gallons  capacity  on  a  reinforced 
concrete  trestle  100  feet  high.  The  plant  has  a 
capacity  of  2|4  million  gallons  per  day.  Wood  is 
the  principal  fuel  used  under  the  boilers  and  a 
reserve  stock  ample  for  30  days  is  always  held  in 
reserve.  There  are  about  1000  taps  in  service  and 
about  43  applications  for  buildings  under  construc- 
tion.   Ninety-five  per  cent  of  the  water  used  passes 
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tlir(iiij,'li  im-trrs.  TIutc  :mc  *'<■>  hydrants  t<)r  fire 
inotctlioii  and  street  use  and  '.'li  nnles  of  mains 
fmm   10  iiulies  in  diaini-tei-  down. 

riie  minininin  rale  is  $1  j  er  (|Uarler,  with  an  ex- 
(css  I  alt-  ol'    l">  iciils   per   tliottsand  f,'all<)iis   for  .all 


three  years,  the-  cost  of  o|>eration  has  averaj^ed 
^1. ,.'.()<»  annually,  while  dnrnij,'  the  same  iK-rifui  the 
j^ross  income  has  averaj^ed  aI>out  :"r<i.O()<),  leaving 
a  net  income  of  $."),.')()().  Surrounding  the  plant  is 
a  small  |)arl<  where  ahinida'K  e  of  flowers  and  scmi- 


(  vcr  Ki.fxio  i,r;dlons;  llie  only  exception  from  this  tropical  shrnhlxry  aiul  earerul  attention  to  the  ncat- 
heini;  a  Mat  rate  of  IT)  cents  i)er  thousand  gallons  ness  of  the  entire  properly  make  it  an  attractive 
for   lliirisis  and   truck'  gardener^,      I  )nrint;  the   pa  I       ^poV. 


Biiildiii*^  a  N.  J.  Slalc  Mi<^livvay  of  Concrete 


Four  and  one-half  miles  of  18-foot  concrete  highway  at  Pompton  Plains  well 

equipped  with  sand,  gravel  and  stone  producing  facilities  and  well  selected 

construction  plant  insuring  first-class  results. 


Section  1  of  mute  s  of  the  New  jersey  Highway 
department  consists  of  about  4>^  miles  »f  '.-oncrete 
roadway  18  feet  wide,  ()  inches  thick  at  the  edges 
and  83-2  inches  thick  at  the  crown,  and  having  on 
each  side  a  shoulder  surfaced  with  3-inclies  of 
bituminous  macadam  3  feet  wide,  adjacent  to  which 
is  a  bVench  drain  S  inches  wide  on  top  with  an 
open-joint  pipe  laid  in  the  bottom  and  covered  with 
broken   stone. 

The  road  has  a  nearly  straight  alignment  with 
maximum  grades  of  1  per  cent  and  is  located  on 
the  line  of  an  old  macadam  road  24  feet  wide.  The 
new  grade  varies  somewhat  from  the  old,  being  in 
most  cases  above  the  latter,  and  requiring  about 
i.ttOO  yards  of  excavation  and  9,000  yards  of  fill 
derived  from  the  contract  excavation  and  from  the 
sand  pit. 

The  construction  involves  about  30,000  linear 
feet  of  French  drain,  3,000  feet  of  12,  15  and  18- 
inch  agricultural  tile  drain-pipe,  four  drainage 
ditches  with  an  aggregate  length  of  ."5,500  feet,  2,000 
linear  feet  of  wood  hand  rail,  100  linear  feet  of 
pipe  rail,  .">  brick  manholes,  and  about  12,000  cubic 
yards  of  1  :2  ■^^  concrete  foundation  made  with  Penn 
Allen  cement  and  -^^-inch  and  13/2-inch  trap-rock, 
and  16,000  spuare  yards  of  6-inch  asphaltic  ma- 
cadam surface  The  contract  was  awarded,  on  a 
unit  cost  basis,  to  the  firm  of  Harrop  &  Shannon 
for  about  $200,000. 


SA.NU    PIT 

The  road  passes  through  the  village  of  Pomp- 
ton  Plains,  which  is  about  midway  between  the 
extremities  of  this  contract  section.  The  con- 
tractor's headquarters  are  established  there  in 
charge  of  James  R.  Donnelly.  A  few  hundred 
feet  from  his  office,  the  contractor  has  opened  a 
sand  and  gravel  pit  where  a  3/2-yard  Keystone 
shovel  has  stripped  off  the  loam  from  a  300  x 
500-foot  area  to  a  depth  of  from  5  to  8  feet,  and 
another  shovel  of  the  same  make  and  size  is 
digging,  for  the  screening  plant,  sand  and  gravel 
from  a  cut  about  25  feet  wide  and  10  feet  deep 
that  extends  across  the  full  length  of  the  sand  pit. 

Ihe  sand  excavation  shovel  delivers  to  three  1- 
\ard  side-dump  cars  hauU  fl  over  2-1-inch  gage 
industrial  track  and  dumped  into  the  depressed 
hopper  of  a  bucket  elevator,  which  raises  the 
materials  about  30-feet  to  the  set  of  three  cylin- 
der screens.  These  discharge  into  overhead  stor- 
age bins  of  about  150  y^ards  capacity  which  are 
divided  into  three  compartments  for  sand,  coarse 
gravel  and  fine  gravel  respectivly. 

The  horizontal  floor  of  the  bin  is  pierced  with 
three  holes  commanded  by  sliding  steel  gates  10 
feet  above  the  roadway,  by  levers  that  provide 
for  the  discharge  of  sand  and  gravel  into  5-yard 
automobile  trucks  spotted  on  the  service  road 
under  tb.e  bin.     The  screening  and  elevating  plant 
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STEAM  SHOVEL  EXCAVATING  I\  SAXD  PIT 

is  opperated  by  a  Corliss  20  h.p.  ste.im  engine,  and 
has  a  capacity  of  150  yards  per  day. 

The  capacity  of  the  excavating  shovel  is  nearly 
twice  as  much  as  that  of  the  screening  plant 
and  part  of  its  product  is  delivered  directly, 
without  screening,  to  automobile  trucks  that 
enter  and  leave  the  sand  pit  on  a  plank  incline 
and  deliver  the  unscreened  sand  to  purchasers 
who  use  it  for  fill  and  to  the  contractor's  own 
trucks  for  use  as  fill  on  the  low  part  of  the  con- 
tract. Four  trucks  of  4  and  5  yards  capacity  haul 
the  fill  a  maximum  distance  of  two  miles,  making 
a  round  trip  in  about  40  minutes. 

SOXE    QUARRY    AND    CRUSHER    PLANT 

Trap-rock  for  concrete  is  produced  at  the  rate 
of  a  little  more  than  100  yards  per  day  in  a 
quarry  leased,  opened  and  equipped  by  the  con- 
tractor on  a  hillside  about  4^^  miles  from  the 
most  remote  point  of  the  contract  and  operated 
on  sub-contract  by  an  independent  superinten- 
dent. 

This  quarry  has  a  nearly  vertical  face  about 
40  feet  high  and  100  feet  long,  requires  little 
stripping  and  furnishes  satisfactory  materials 
which  break  into  small-size  stones  without  much 
block  drilling  or  sledging.  I'sually  the  ledge  is 
shattered  by  drilling  two  tiers  of  holes  about  20 
feet  deep  and  8  feet  apart  in  both  directions.  The 
holes  are  drilled  by  a  \\'ood  impact  drill,  operated 
by  steam,  and  each  vertical  hole  is  charged  with 
cartridges  of  60  per  cent  dynamite. 

The  shattered  stone  is  loaded  by  hand  into 
dump    cars   on   industrial   tracks   and    pulled    by 


rrUF.HIXC    AND   .SCREENING    PLANT   AT   QUARRY 


teams  a  maximum  distance  of  150  feet  to  the 
12x24-inch  Reliance  jaw  crusher,  the  product  of 
which  is  handled  in  a  standard  screening  and 
storage  plant  having  overhead  bins  with  about 
100  yards  capacity  provided  with  five  bottom 
gates  through  which  the  stone  is  delivered  to 
trucks.  The  average  {>r()(luct  of  the  quarry  is 
about  20  yards  of  screenings,  15  yards  of  ^ 
inch,  50  yards  of  P-^-inch  and  40  yards  of  2-inch 
stone  in  one  9-hour  shift.  The  2-inch  stone  is 
rejected  from  the  screens  and  is  recrushcd  in  a 
I'\arrell  crusher  which  is  operated  about  half  the 
time  and  delivers  to  a  smaller  portable  bin,  with 
a  capacity  of  40  yards  storage  and  four  side 
spouts  for  loading  trucks.  The  stone  crushers 
are  operated  by  a  10x12  inch  Farquhar  engine 
with  a  50-h.p.  steam  boiler,  which  also  supplies 
steam  for  the  rock  drill. 

CONTRACTORS    YARD 

Adjacent  to  the  sand  pit,  the  general  equip- 
ment and  storage  yard  for  the  work  has  been 
'stablished,  with  a  200-foot  railroad  track  siding 
one  end  of  which  is  occupied  by  a  14x75-foot 
cement  storage  shed  with  a  capacity  of  about 
5  carloads  or  1500  barrels.  There  is  a  12x24-foot 
tool  shed,  an  8xl2-foot  gasoline  shed  (in  which 
there  are  generally  maintained  ten  60-gallon 
tanks),  an  8xl2-foot  oil  house  containing  five 
60-gallon  tanks  and  various  small  barrels  and 
tanks  for  kerosene,  lubricating  oils,  etc.  There 
is  a  lOxlO-foot  smith  shop,  several  small  sheds 
and  a  20x20-foot  mess  and  bunk  tent. 

There  is  also  a  10xl2-foot  empty  bag  storage 
shed  in  charge  of  a  man  who  is  constantly  em- 
ployed in  gathering  up  bags,  shaking  and  fold- 
ing an  average  amount,  when  the  work  is  in 
full  progress,  of  900  bags  a  day  w^hich,  at  the 
present  price  of  25c  each,  makes  an  important 
item  of  saving  and  allowing  for  losses  should 
amount  to  over  $30,000  for  the  125,000  bags 
required  on  the  contract.  It  has  been  found 
necessary  to  pay  particular  attention  to  this  point 
because,  without  it,  large  numbers  of  bags  are 
lost,  stolen   or  destroyed. 

Besides  the  trucks  employed  in  handling  the 
materials,  there  is  a  lj.4-ton  Republic  utility 
truck  with  a  detachable  cover  used  for  general 
service  and  for  bringing  the  men  back  and  forth 
from  their  work.  The  superintendent  also  has 
a  five-passenger  touring  car  in  constant  service. 

CONSTRUCTION  OPERATIONS 

Where  there  is  no  excavation,  the  surface  of 
the  road  is  loosened  by  rooter  plows  (of  which 
there  are  three^  drawn  by  one  of  the  two  10- 
ton  Bufialo  rollers.  The  fill,  if  any,  is  deposited 
on  the  prepared  surface  and  rolled  to  grade  with 
an  accurancy  of  about  3^  inch. 

Abundance  of  broken  stone  and  sand  delivered 
by  the  automobile  trucks  are  always  deposited 
on  the  subgrade  in  advance  of  the  concreting, 
sutticient  for  at  least  two  days  supply.  Consid- 
erable difficulty  has  however  been  experienced  in 
securing  cement,  the  lack  of  which  has  frequent- 
Iv  caused  the  concreting  to  be  shut  down  entirely 
for  several  days  at  a  time. 
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At  tlu'  silo  the  ccnuMil  is  stored  in  lots  of  2i)i) 
baj^s  wlmli  arc  piled  solidly  on  20-inch  x  22-f(j()l 
platforms  made  of  a  pair  of  2-inch  planks  cleated 
together  and  covered  with  heavy  tar  paper.  With 
each  platform  there  is  provided  one  18x30-foot 
or  one  15x25-foot  tarpaulin  to  protect  the  cement 
baj^s   from   rain. 

A  large  number  of  Blaw  steel  forms  arc  pro- 
vided and  are  kcj)!  set  for  about  200  feet  in  the 
rear  of  the  concreting  machine  and  for  about  900 
feet  in  advance  of  it. 

1  he  concrete  is  mixed  in  a  1-yard  Kochring^ 
machine  supplied  by  11  wheelbarrow  men.  The 
concrete  is  laid  in  sections  12  to  15  feet  long,  with 
expansion  joints  75  feet  apart,  at  an  average  rate 
of  300  linear  feet  in  one  9-hour  shift,  a  speed 
which  it  is  expected  will  be  increased  if  a  sufifi- 
cient  supply  of  cement  can  be  maintained  in 
advance. 

After  the  concrete  has  been  placed  it  is  finished 
by  a  Lakewood  machine  operated  about  one-half 
the  time.  In  special  places,  however,  wherever 
the  consistency  of  the  concrete  requires  it,  the 
road  surface  is  additionally  finished  by  working 
with  a  long-handled  two-section  hand  roller. 

Water  for  the  concrete  mixer  and  for  saturat- 
ing the  hay  with  which  the  fresh  concrete  surface 
is  kept  covered  for  several  days  after  its  com- 
pletion, is  delivered  along  the  full  length  of  the 
line  through  a  special  pressure  pipe  installed  by 
the  contractor,  which  is  supplied  from  a  very 
large  spring  a  mile  from  the  roadway,  where 
t'lfe    is    located    a    2x;3x;?-inch     Cameron    steam 


|>unip  u  lii(  h  inaiiitaiii^  a  jjrcssurc  of  ai;out  HO 
|)i)Uii<ls  in  the  2|j  inch  j)ipc  line  which  is  reduced 
lo  2  iiuhcs  at  the  further  end.  'I  he  line  is  run 
in  both  directions  and  pieces  are  taken  ()i(  at  one 
end  and  put  on  at  the  other  as  the  work  advances. 

I'l  oxicr  to  protect  the  fresh  c(;ncrete  from 
riiii.  there  are  provided  enough  i2xl8-foot 
rf,\(rs  to  sullice  for  one  flay's  run  and  these,  i)e- 
ing  kept  always  a  short  distance  in  the  rear  of 
I'l.'  concrete  machine,  can  be  almost  instantly 
put  in  place  on  the  apprcjach  of  a  stfjrm  or  when 
the  work  is  left  at  night.  I'.ach  frame  is  a  skele- 
ton roof  about  24  inches  high  in  the  center  and 
with  a  pitch  of  10  inches  frcjm  the  longitudinal 
line  in  both  directif)ns.  It  is  covered  with  chicken 
wire  on  which  there  is  a  layer  of  the  best  tar 
])ai)(r.  I*",ach  frame  can  be  quickly  and  easily 
liandled  by  four  men  and  their  use  gives  security 
against   any    damage   by    violent   showers. 

The  full  mixer  gang  requires  about  30  men 
and  the  maximum  force  employed  on  the  entire 
contract  at  one  time  is  75  men,  who  receive  as 
high  as  $7  each  per  day  for  common  labor. 

All  of  the  contract  work  is  now  completed 
except  the  concrete  which,  having  been  delayed 
by  lack  of  cement  and  by  backwardness  in  secur- 
ing right  of  way,  was  only  about  75  per  cent 
completed  on  July   1st. 


FRESH  CONCRETE  COVERED  WITH  WET  HAV 


Large -Scale  Gravity  Storing  and  Handling 
for  Road  Materials 

The  W.  Z.  Williams  Company,  Macon,  CJa.,  is 
now  building  6)^  miles  of  concrete  highway  in 
IHbb  County,  (Georgia,  with  an  equipment  carefully 
designed  to  reduce  to  almost  nothing  the  labor  of 
handling  the  concrete  materials. 

Cement,  broken  stone  and  sand  are  deli\ered  by 
tiie  railroads  to  a  spur  of  the  Macon  and  Birming- 
ham Railroad  that  crosses  at  right  angles  the  high 
way  under  construction  near  its  center  point.  The 
spur  is  run  over  a  long  trestle  built  of  timber  and 
containing,  under  the  standard-gage  track,  a  4,000- 
ton  storage  bin  540  feet  long  into  vvhich  the  stan- 
dard-gage 12-yard  dump  cars  and  gondolas  in 
which  the  aggregate  is  received  are  dumped,  as 
hauled    by    the    locamotives. 

Close  to  the  trestle  and  adjacent  to  another  spui 
of  the  railroad  is  a  cement  storage  house  about  2-")0 
feet  long. 

A  24-inch-gage  service  track  runs  under  the 
trestle  bin  from  end  to  end,  passes  close  to  and 
parallel  with  the  cement  house  and  is  continued  a 
.short  distance  to  the  highway,  where  it  branches 
in  both  directions  and  is  extended  to  the  ends  of 
the  construction  work.  On  this  service  track  there 
<-'re  instated  42  Western  roadbuilders'  trucks,  each 
equipped  with  two  Western  steel  batch  boxes  of  1- 
y.:ird  capacity.  The  trains  of  cars  and  batch  boxes 
rre  run  under  the  storage  L^in,  from  v/hich  thev  are 
r''1ed  by  gravity,  cement  bag^  are  emr-'tied  into  thein 
from  the  loading  platform  at  a  lower  level  as  thev 
pass  the  cement  house,  and  they  are  hauled  by 
three  \\  hitcomb  g-^soline  geared  locrmotive^  to  the 
mixer,  where  the  batch  boxes  are  unloaded  as  re- 
cuired  by  a  standard  crane  attachment,  which 
dumps  the  contents  into  the  mixer  skip. 
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Each  gasoline  locomotive  hauls  a  train  of  10  to 
i;'  cars  of  concrete  materials  to  the  mixer,  and  the 
use  of  the  hatch  hoxes  and  car  delivery  is  estimated 
lo  save  the  lahor  of  •-?<»  wheelharrow  men  at  the 
mixing  machine. 

Besides  the  ec|uipnient  enumerated,  there  is  a 
four-bag  Koehring  mixer,  a  Lakewood  concrete 
road  paver,  a  Lakewood  subgrader,  an  Austm 
"Giant"  road  grader,  a  Kelly-Springfield  road 
roller,  a  Western  service  car,  Blaw-Knox  steel 
forms  and  the  usual  equipment  of  wheel  and  drag 
scrapers  and  plows. 

The  contractors  were  fortunate  in  being  able 
to  locate  a  site  with  topogiaphy  fa\orable  to  the 
installation  of  this  plant,  and  in  being  able  to  build 
the  storage  bin  so  that  most  of  the  material  could 
be  salvaged  after  the  comj^etion  of  the  job,  and 
so  that  the  bin  planks  could  be  sawed  in  a  local  mill 
already  installed  in  the  vicinity  by  the  con- 
tractor. 


Limiting  Motor  Truck  Loads 

No  class  of  pavement  has  yet  been  suggested  as 
practicable  which  can  withstand  the  heaviest  loads 
which  truck  manufacturers  can  construct  their  ve- 
hicles to  carry.  Even  the  toughest  granite  block 
pavement  would  rapidly  wear  away  were  a  rail- 
road locomotive  to  pass  frequently  over  it.  while 
most  of  the  soils  available  for  highway  foundations 
would  vield  under  such  enormous  weights  even 
though  covered  by  the  thickest  practicable  founda- 
tion. It  seems  to  be  generally  admitted,  therefore, 
even  by  the  manufacturers  of  trucks,  that  it  is  nec- 
essary to  place  some  limit  on  truck  weight  in  order 
to  prevent  the  rapid  destruction  of  the  roads. 

Di.scussing  this  subject,  R.  E.  Eulton.  vice-presi- 
dent of  the  International  Motor  Company,  has 
.stated  recently  that  "It  is  but  equitable  that  those 
vehicles  which  cause  the  greatest  amount  of  dam- 
age to  the  roads  should  be  restricted  in  their  use 
nt  the  present  time,  and  that  in  the  future  they 
should  contribute  the  largesi  share  toward  road  re- 
pair costs."  He  cautions,  however,  against  reduc- 
ing the  maximum  load  to  too  low  a  limit,  usins:  the 
following  figures  in  support  of  his  belief.  He  states 
that  ;:()().00(>,000  tons  of  material  were  shipped  by 
truck  in  1910.  If  this  had  been  carried  by  one- 
ton  trucks  it  would  have  meant  900.000,000  tons 
passing  over  the  road,  GOO.000,000  of  it  being  the 
v.-eight  of  the  trucks.  A  7>4-ton  truck,  however, 
weighs  somewhat  less  than  Ti/4  tons  itself,  and  con- 
sequently if  the  300.000,000  tons  had  been  carried 
in  7>2-ton  trucks,  the  roads  would  have  had  lo 
bear  only  600,000.000  tons  of  traffic. 

The  amount  of  material  which  must  of  necessity 
be  carried  by  trucks  is  increasing  rapidly,  partly 
because  of  the  lack  of  railroad  transportation  fa- 
cilities. If  a  given  amount  of  such  material  must 
be  carried  by  2^-ton  trucks  instead  of  'I^^-ton 
trucks,  it  will  mean  three  times  as  many  vehicles 
and  probably  double  the  burden  on  the  roads.  This 
will  mean  increased  road  wear  as  well  as  increased 
cost  of  transportation. 

The  light-weight  truck  has  the  advantage  over 
the  heavier  one  of  greater  speed,  and  must  utilize 


this  advantage  to  minimize  the  cost  of  transpDrta- 
tion.  This  increased  speed  howevc".  produces  road 
wear  in  excess  of  that  caused  by  the  heavy  truck, 
although  carrying  a  much  less  load. 

Another  point  introduced  i)y  Mr.  h'ulton  is  that 
of  impact.  He  states  that  the  tests  of  the  United 
States  Bureau  of  Public  Roads  show  that  the  road 
imi)act  is  the  real  cause  of  road  wear  and  that  the 
"unsprung  weight"  is  the  controlling  factor  in 
n^ad  impact,  unsprung  weight  being  that  part  ot  i 
truck's  total  weight  which  hits  the  road  a  direct 
blow  undiminished  by  springs.  \un-  this  season  a 
chain-drive  truck,  in  which  all  of  the  driving  mech- 
anism is  carried  on  the  frame  above  ihe  springs,  has 
less  unsprung  weight  than  a  shaft-driven  truck, 
111  which  the  entire  weight  of  the  fmal  drive  and 
its  housing  rides  directly  on  the  rear  axle  below 
the  springs. 

"The  tests  at  Washington  showed  that  a  .^j/^-ton 
chain  driven  truck  produced  only  GS  per  cent  of 
the  road  impact  delivered  by  a  .3-ton  shaft  driven 
truck,  although  the  larger  truck  naturally  carried  a 
heavier  load." 


Effect  of  Storage  on 
Cement 


Results     of    twenty-five     hundred     tests 

show  deterioration  of  strength  under  all 

conditions    and    lengthening    of    time    of 

setting. 


Researches  in  the  properties  of  concrete  and 
concrete  materials  at  the  Structural  Materials 
Research  Laboratory  are  being  carried  out 
through  the  cooperation  of  the  Lewis  Institute 
and  the  Portland  Cement  Association,  Chicago. 
At  the  April  meeting  of  that  association.  Duff  A. 
Abrams  submitted  a  report  on  certain  tests  of 
the  effect  of  storage  of  portland  cement  in  differ- 
ent kinds  of  packages  and  under  different  con- 
ditions on  its  concrete  and  mortar-making 
properties.  The  following  is  a  summary  of  that 
report : 

Tests  were  made,  on  three  different  lots  of 
Portland  cement,  which  had  been  in  storage  for 
periods  up  to  two  years.  The  cements  were 
stored  (A)  in  the  laboratory;  (B)  in  the  base- 
ment of  the  building;  and  (C)  in  a  shed  in  the 
yard.  In  general  the  cement  was  stored  in  lots 
of  800  to  1,200  pounds,  in  standard  cloth  sacks; 
in  one  group  of  tests  two  brands  of  paper  sacks 
were  also  used.  In  another  group  the  cloth  sack 
containers  were  covered  with  thin  layers  of  (1) 
Portland  cement  and  (2)  hydrated  lime.  Tests 
were  made  at  ages  of  7  and  28  days,  3  months,  1 
and  2  vears,  on  samples  taken  immediately  upon 
receipt  from  the  dealers'  warehouses  and  after 
storage  for  3  and  6  months,  1  and  2  years. 

This  report  includes  compression  tests  of  about 
1000  (;xl2-inch  concrete  cylinders,  about  1,000 
2x4  inch  cylinders  of  1-3  standard  sand  mortar, 
and  about  500  miscellaneous  tests.     Tests  have 
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l»(cn  uikKt  way  for  .V-'a  years;  some  of  tlic  later 
Itsts  arc  iiu'niiipK'tc  as  this  report  is  written. 

'I'lu-  f()ll()winj4  are  the  princijiril  CDiicIusions 
fioiu  this  inveslij^atioii ; 

(  1  )       Tliere    was    iin   essential    discrepainy    l)e 
twirii  [\\v  iiithialioii^  of  the  compression  tests  of 
I  :.">   eonerete    in    thi-    form   of    (ixl'.'imh   c)!in<lers 
and  the  tests  on  1:.^  standard  ()ttawa  sand  mor 
tar  in  2\\  iiuh  cylinders. 

{2)  compression  tests  of  concrete  and  niorlar 
showed  a  deterioration  in  strenj^th  with  sloiam' 
of  ii'ineiit  for  all  samides,  for  all  conditions  ;iiid 
pciiods  of  storaj^r  and  al  all  (("^t  a^cs.  1  In- 
deterioration  was  j^reatest  ft)r  the  sampU's  sloi-cd 
m  the  shed  in  yard,  and  least  for  the  samples 
stored  in  the  laboratory.  The  basement  stora^^e 
was  nearly  as  severe  as  outdoor..  The  deteriora- 
tion was  {greater  dnrinj;  the  lirst  ^  months  than 
for  later  3-month  peri<)d>.  .\  t^^reater  deteriora- 
tion was  found  in  the  tests  made  at  the  age  of  7 
days  than  at  2S  days  and  later  test  ages. 

(3)  After  .^  nionih  storage  in  shed  in  \ar(l  the 
cement  had  80  per  cent  of  its  original  strength  ; 
after  o-month  storage.  71  per  cent ;  after  1-year. 
<)1  per  cent ;  after  2-year.  40  per  cent.  The  dctcri- 
orati<^n  was  ])robably  greater  in  these  tests  than 
wouUI  be  found  in  a  larger  lot  of  cement  stored 
under  similar  conditions. 

(4^  The  effect  of  storage  of  cement  on  the  con- 
crete or  mortar  strength  is  largely  a  question  of 
the  age  al  which  concrete  or  mortar  is  tested. 
The  average  strength  of  cement  stored  in  shed  in 
yard  when  tested  at  7  days  (for  all  periods  of 
storage)  is  (A  per  cent  of  the  strength  when  re- 
ceived from  the  warehouse;  at  28  days,  71  per 
cent ;  at  6  months,  7S  per  cent ;  at  1  year,  82  per 
•  cent,  and  at  2  years,  85  per  cent.  A  somewhat 
similar  relation  is  found  for  other  storage  condi- 
tions. It  is  a  matter  of  the  utmost  importance 
to  note  that  the  strength  of  concrete  is  not  per- 
manently reduced  to  the  low  values  found  in  the 
7  and  28-day  tests. 

(5)  For  periods  up  to  1 12  years  there  was  no 
marked  difference  in  the  quality  of  cement  stored 
in  cloth  and  in  paper  sacks.  The  two  brands  of 
paper  sacks  gave  almost  identical  results. 

(6)  Only  a  slight  advantage  was  found  from 
the  protection  of  cement  in  cloth  sacks  which 
were  covered  by  thin  layers  of  Portland  cement 
or  hydrated  lime.  The  results  obtained  do  not 
justify  the  cost  of  this  method  of  protecting 
cement  stored  in  sacks. 

(7)  The  most  favorable  storage  condition  (in 
laboratory)  and  the  least  favorable  (in  basement 
and  shed)  gave  strengths  of  the  same  order  of 
magnitude ;  indicating  that  the  possibilities  of 
improving  the  storage  condition  of  cement  in 
sacks  in  this  climate  is  rather  limited.  The  stor- 
age period  and  the  age  of  the  concrete  or  mortar 
at  test  are  of  greater  importance  than  the  exact 
condition  of  the  storage,  so  long  as  the  cement 
is  protected  from  direct  contact  with  moisture. 

(8)  Storage  of  cement  prolongs  the  time  of 
initial  and  final  setting. 

(10)  The  normal  consistency  was  only  slightly 
affected  by  storage. 


(12)  I  he  deterioration  oi  cement  in  storage 
appears  to  be  du«-  to  absorption  of  atmospheric 
moisture,  causing  a  partial  hydration  which  ex- 
hibits itself  in  reducing  the  early  strength  of  the 
lomrete  and  prolonging   the  time  of  setting. 

Oidy  a  negligible  quantity  of  lumps  were  form- 
ed ui)  to  I  year  storage.  The  lumps  founrl  in  the 
sacks  after  storage  for  more  than  1  year  presents 
a  i)n/./.ling  feature  of  such  tests;  they  were  gen- 
erally discarded  before  testing  the  cement.  Tests 
on  concrete  using  oidy  broken  lumps  as  cement 
gave  considerable  strength. 

This  series  of  tests  di<l  not  im  lude  bulk  stor- 
age of  cement,  liowcvcr,  then-  is  reason  to  be- 
lieve that  ceiiH  111  may  be  stored  in  bulk  for  long 
periods  without  materially  affecting  its  concrete 
and  mortar-making  qualities. 


Machinery  in  Alley 
Paving 

Force  of  a  contractor  in  Chicago  reduced 
one-third     and     output     increased     one- 
fourth  after  introduction  of  full  mechani- 
cal equipment. 

The  Schmidt  Construction  Company  of 
Chicago,  in  constructing  concrete  pavement  in 
alleys  in  that  city,  is  using  a  very  complete  equip- 
ment of  machinery  and  has  thus  reduced  the 
average  number  of  men  employed  from  32  to  20. 
Moreover,  where  formerly  their  maximum  daily 
output  w^as  600  scjuare  yards,  the  average  since 
nring  the  full  mechanical  equipment  is  a'Kmt  T-")<> 
square  yards. 
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LOADINC!    SAXD    FROM    PILE    TO    TRIHK 

The  alley  paving-  work  is  scattered  about  in 
ditiferent  part  of  the  city,  making  it  necessary  to 
move  the  machinery  from  job  to  job  every  few 
days.  Consequently,  portability  of  the'  ma- 
chinery is  an  important  consideration. 

The  average  width  of  alleys  being  paved  is 
15  feet  4  in.  The  specifications  call  for  concrete 
mixed  1:2:3  and  laid  7  inches  thick.  The  aver- 
age alley  job  consists  of  about  1,000  square  yards 
of  pavement.  In  carrying  on  the  work  the  con- 
tractor uses  a  Jeffery  automatic  loader,  a  Barber- 
Greene  loader,  a  Koehring  mixer  and  three  gaso- 
line proiJeHed  Clark  "tructractors." 

The  Jeffrey  loader  is  located  at  the  sand  stor- 
age pile  and  the  Barber-Greene  loader  at  the 
stone  storage  pile.  Each  of  these  is  provided 
with  a  measuring  hopper  into  which  the  buckets 
of  the  loader  discharge.  The  tructractor  runs 
under  the  hopper  mouth  of  the  loader  and  re- 
ceives from  one  6  cubic  feet  of  sand,  and  from  the 
other  9  cubic  feet  of  stone,  and  three  bags  of 
cement  are  added  to  them  by  hand  by  laborers. 
The  dry  materials  are  then  hauled  by  the  true- 
tractors  and  dumped  directly  into  the  skip  of 
the  concrete  mixer.  The  round  trip  haul  from 
mixer  to  the  two  loaders  and  return  is  1,000  feet, 
and  is  made  in  three  minutes;  therefore  with 
three  tructractors  a  batch  a  minute  can  be  de- 


li, ered  to  the  mixer.  The  average  day's  output 
of  750  square  yards  is  equivalent  to  about  146 
(.ul^'c  yards,  or  18  cubic  yards  per  hour.  As  a 
b-icp  is  a  little  less  than  one-half  a  yard,  the 
ojH"":-  'S  apparently  turning  out  about  40  batches 
?i  \:\\-  or  a  little  better.  This  is  certainly  a 
l,voJ  record  for  an  average  daily  performance. 

1  ic  number  of  men  employed  on  the  work 
I  .i-ipiises  one  engineer  and  two  laborers  for  each 
'>;■  the  two  loaders,  two  laborers  loading  cement, 
i'ii-^e  men  operating  the  tructractors,  and  nine 
ni?.i  at  the  mixer,  these  last  consisting  of  four 
I  "oorers  on  the  wet  side,  two  laborers  on  the  dry 
side,  two  mechanics  and  one  fireman.  This  gives 
a  total  of  twelve  laborers  and  eight  skilled  men. 


Operation  of  Sewage 
Treatment  Plants 


Studies  of  large  plants  of  all  types  being 

made  by  the  U.  S.  PubUc  Health  Service, 

with     special     attention     to    the     sludge 

problem. 
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We  have  stated  repeatedly,  and  unfortunately  it 
still  remains  true,  that  although  some  of  the  best 
engineering  talent  of  the  country  is  used  in  de- 
signing sewage  treatment  plants,  and  millions 
are  spent  every  year  in  constructing  them,  in  a 
great  majority  of  all  but  the  largest  plants  the 
operation  and  upkeep  are  given  little  thought 
and  it  becomes  a  matter  of  apparent  indifference 
whether  or  not  the  plants  function  as  they  were 
intended  or  produce  the  results  which  it  was 
their  purpose  to  attain.  We  would  not  even  dis- 
pute the  claims  made  by  some  authorities  that 
not  more  than  one  per  cent  of  the  sewage  treat- 
ment plants  of  the  country  are  giving  even  ap- 
proximately as  good  results  as  they  should. 

Even  those  plants  which  are  operated  with  a 
fair  degree  of  success  do  not  often  furnish  for 
the  profession  the  exact  data  which  are  necessary 
for  a  thorough  study  of  the  operating  features  of 
sewage  treatment,  and  this  also  is  of  considerable 
importance  to  the  development  of  the  art. 

C'hiefly  to  collect  and  compare  operating  data 
and  results,  the  United  States  Public  Health 
Serv'ce  has  begun  a  survey  of  some  of  the  larger 
sewage  treatment  plants  of  the  country,  these 
irc'uding  the  plants  at  Canton  and  Alliance, 
whe.e  there  is  tank  treatment  followed  by  con- 
ic<».i  beds;  at  Rochester,  where  there  are  screens 
aro  tanks,  and  also  tanks  and  filters;  at  Colum- 
bu?  Fitchburg,  Baltimore,  Reading,  Atlanta  and 
Lt"  -"^jton,  where  there  are  tanks  and  filters;  at 
D./'V?  where  there  are  tanks;  and  at  Houston 
A\he'-e  there  is  activated  sludge.  It  is  possible 
ct^so  that  the  activated  sludge  plant  at  San 
iN^a'-cos,  Texas,  will  be  studied. 

n  brough  the  courtesy  of  H.  B.  Hommon,  asso- 
ciate sanitary  engineer  of  the  Service,  under 
whose   charge  the  investigation   is  being  made. 
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v\  f  .'iiT  al)k'  to  ^\\r  an  outliiu-  ol   the  plans  ot    llic 

It  is  proposed  that  an  i-n^;inciT  an<l  (  licniisl 
visit  each  j)hint,  the  enj^ineer  first  collecting  the 
(lata  aiul  llie  chemist  reinaininj^  at  tlie  ])lanl  for 
about  two  weeks  making  analyses  and  recording 
results.  'l"he  form  slieets  for  recording  the  data 
have  been  prepared  and  seem  to  cover  all  possi!)le 
information  w  ITk  li  could  aid  in  the  study  of  the 
plant.  The  main  divisions  of  the  data  are  classi- 
fied under  the  heads  of  the  sewc-ragc  system, 
sewaj^e  pumping,  data  concerning  sewage  at  en- 
trance to  treatment  j)lant,  description  of  the 
sewaj;e  treatment  plant  (this  being  subdivided 
into  sewer  outlet,  grit  chambers,  fine  screens, 
sedimentation  tanks,  chemical  precipitation, 
sludge  production,  activated  sludge  and  filters) 
ultimate  disposal  of  sewage,  cost  data,  and  gen- 
eral information.  The  chemical  analyses  provide 
for  determination  of  settlcable  solids,  suspended 
solids,  oxygen  consumed,  alkalinity,  chlorine, 
nitrites  and  nitrates,  relative  stability,  fats  in  raw 
sewage ;  also  analyses  of  the  sludge,  including 
specific  gravity,  per  cent  moisture,  volatile  mat- 
ter, nitrogen,  fats,  alkalinitv  or  acidity,  and  free 

CO: 

It  is  apparent  from  the  inclusiveness  of  these 
data  that  it  is  the  aim  of  the  investigators  to 
obtain  information  about  everything  pertaining 
to  the  installation  and  operation  of  the  sewage 
treatment  plants.  Says  Mr.  Hommon:  "We  are 
laying  special  emphasis  on  what  the  men  in 
charge  of  the  various  plants  think  is  the  cause  of 
foaming  in  Imhoff  tanks  and  what  their  remedy 
is  for  stopping  it.  We  are  also  laying  stress  on 
what  farmers  and  vegetable  growers  think  of 
sewage  sludge  as  a  fertilizer,  how  they  haul  it 
and  how  far,  and  what  method  is  used  for  dis- 
tributing it  over  the  land;  also  what  vegetables 
or  other  farm  crops  are  most  benefited  by  the 
use  of  sludge,  and  further,  how  the  farmers  com- 
pare sewage  sludge  with  manure.  Our  engi- 
neer goes  among  the  farmers  and  gets  their  per- 
sonal opinions  and  takes  pictures  of  growing 
crops.  This  part  of  our  survey  has  become  very 
interesting  and  I  was  surprised  to  learn  how  well 
the  farmers  think  of  sludge  as  a  fertilizer  and  to 
see  what  little  attempt  has  been  made  to  encour- 
age the  farmers  to  use  it,  that  is,  by  way  of  plac- 
ing the  sludge  convenient  for  loading  and  hauling. 
As  manure  becomes  scarce  in  our  large  cities, 
some  cheap  fertilizer  must  be  found  to  take  its 
place  and  I  believe  sewage  sludge  is  the  nearest 
substitute  and  it  may  be  a  better  one.  I  expect 
to  collect  a  lot  of  valuable  data  on  this  subject. 

"We  are  collecting  data  on  the  filtering  ma- 
terial used  in  filters.  This  pertains  particularly 
to  deterioration.  We  are  opening  the  beds  to 
examine  the  media  and  incidentally  we  are  re- 
porting on  clogging,  worm  and  bug  life  and  any- 
thing that  is  unusual. 

"Our  engineer  is  also  endeavoring  to  learn 
whether  there  is  any  deterioration  of  concrete 
due  to  some  constituent  of  the  sewage. 

"We  are  also  getting  data  on  the  cost  of  oper- 
ating treatment  plants  and  an  itemized  account 
of  the  skilled  and  unskilled  labor  employed.     We 


are  dividing  this  to  show  aiiMnint  j;aid  for  actual 
operation  and  for  upkeejj  (jf  grounds. 

'"Jhe  (|uestions  of  deep  aiul  shallow  Imhoflf 
tanks  and  the  depths  of  sprinkling  filters  are  also 
under  ctjusideratiriu  and  we  are  trying  to  get  an 
expression  of  (jjMnion  regarding  these  subjects 
from  those  who  are  actually  in  charge  of  the 
l)lanls. 

"Our  men,  wilh(jut  revealing  their  identity, 
are  interviewing  residents  in  the  neighbfjrhood 
of  the  treatment  ])lants  trj  learn  how  far  odors 
extend  from  the  i)lants. 

"I  lu-  I  hemist  is  analyzing  24-hour,  hourly 
composite  samples  of  the  raw  waste,  and  efflu- 
ents of  tank  and  filters  over  a  period  of  two 
weeks.  In  additirjn,  he  is  collecting  the  chemical 
data  obtained  at  each  plant  during  the  previous 
year. 

"VVe  are  making  a  special  attempt  to  get 
analyses  of  the  fats  in  the  composite  raw  sewage 
and  in  the  sewage  reaching  the  plant  following 
the  three  meals  of  the  day.  It  has  always  oc- 
curred to  me  that  if  fats  from  sewage  were  ever 
to  be  recovered  in  a  practical  way  they  would 
have  to  be  collected  from  the  sewage  following 
meals.  Our  chemist  is  also  determining  the  fats 
in  the  sewage  sludge,  along  with  the  nitrogen  and 
other  fertilizing  ingredients. 

"The  chemist  is  also  endeavoring  to  learn 
something  about  the  composition  of  sludge  that 
will  show  whether  a  tank  is  working  properly. 
He  is  determining  the  reaction  of  the  sludge 
filtrate  to  show  w^hether  the  water  in  the  sludge 
is  acid  or  alkaline  and  to  what  extent.  He  is  also 
determining  the  specific  gravity  and  per  cent 
moisture  of  the  sludge. 

"The  scttleable  solids  in  all  the  samples  are  be- 
ing obtained  and  the  settleable  solids  by  weight 
in  the  raw  sewage. 

"In  connection  with  the  chemical  work,  it  is 
proposed  to  endeavor  to  establish  uniform 
methods  of  making  analyses  and  standard  forms 
for  reporting  results,  this  applying  particularly 
to  plants  where  only  a  small  amount  of  chemical 
work  is  being  done  and  where  comparativelv  in- 
experienced men  are  in  charge  of  the  plants." 

Briefly  stated,  the  purpose  of  this  survey  is: 

1.  To  obtain  first-hand  information  regarding 
the  results  that  are  being  obtained  in  the  treat- 
ment plants  of  this  country,  to  be  used  in  answer- 
ing inquiries  from  cities  and  towns  which  are 
contemplating  the  installation  of  treatment 
plants  and  w^ant  information  regarding  the  plants 
in  operation. 

2.  To  secure  accurate  information  by  the  same 
engineer  and  chemists  from  the  various  plants 
and  report  it  in  such  manner  that  engineers  can 
draw  conclusions  regarding  the  comparative 
merits  of  the  various  devices  used  in  sewage 
treatment  plants. 

3.  To  collect  data  regarding  the  use  of  sludge 
as  a  fertilizer,  with  especial  emphasis  on  securing 
evidence  from  the  farmers  and  gardeners.  The 
purpose  of  this  is  to  show  how  far  sludge  is  be- 
ing utilized  and  suggest  how  its  use  can  be 
encouraged. 

4.  To  prepare  a  report  which  will  include  a 
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complete  description  of  the  plants,  including 
reasons  lor  msianation  and  relict  obtained,  and 
gi\ing  a  general  plan  of  each  plant  and  contain- 
ing a  cross-section  ot  the  principal  devices;  also 
including  a  few  pictures  illustrating  special 
features. 


Federal  Department  of  Public  Works 

The  creation  by  Congress  of  a  national  Depart- 
ment of  Public  Works  is  now  said  to  depend  on 
the  efforts  of  contractors,  architects  and  engi- 
neers to  secure  sufficient  support  for  it  in  the 
next  session  of  Congress.  The  bulletin  of  the 
Associated  General  Contractors'  of  America 
urges  the  members  to  make  speeches,  explain 
why  a  public  works  department  is  wanted,  and 
give  abundant  financial  support.  A  strong  appeal 
is  made  for  subscriptions  to  a  working  fund  of 
$10,000  to  promote  the  creation  of  the  depart- 
ment and  a  letter,  approved  by  the  president  and 
secretary  of  the  association,  has  been  mailed  to 
the  members  and  has  already  elicited  a  number 
of  worth  while  subscriptions  and  the  promises  of 
more.     The  letter  is  as  follows: 

May   :il.   1920. 

"We  will  be  benefitted  more  than  any  other  body  of 
men  by  the  creation  of  a  National  Department  of  Public 
Works,  for  the  establishment  of  tliis  department  will  mean 
the  grouping  together  of  Federal  bureaus  charged  with  the 
e.xpenditure  of  more  than  two  hundred  fify  million  dollars' 
worth   of  public  money. 

In  the  past  this  work  has  not  been  considered  worth 
going  after.  There  has  been  too  much  red  tape  about  it — 
too  much  diversity  of  specification — too  little  certainty 
that  good  business  methods  would  be  used.  And  so  most 
->{  us  have  stayed  away  from  it. 

If  it  were  handled  by  business  men  in  a  business  way  it 
»vould  be  well  worth  our  while.  It  would  mean  the  open- 
ing of  practically  a  new  field  to  us. 

The  engineers  and  architects  have  done  most  of  the 
work  that  has  been  done  towards  the  enactment  of  the  bill 
so  far.  They  are  all  back  of  it,  and  the  department  is 
going  to  be  established.  But  they  ask  that  we  carry  our 
share  of  the  load. 

Sixty  thousand  dollars  is  required  to  meet  the  expenses 
of  the  .A.ssociation.  They  ask  that  we  furnish  ten  thou- 
sand dollars  of  this  am.ount.  That  means  about  twenty 
''ollars  for  each  member  of  our  .Association.  Let  every- 
body P'et  bebmd  t'^i<5  'hin-^  pnd  belp  put  it  across.  Fill  out 
-e  subscription  blank  and  send  it  to  Secretary  Buchholz. 
lie  will  forward  it  on.  Don't  put  this  off.  It  is  up  to  us 
to  carry  our  part  of  the  load. 

Very  truly  yours, 

F.  L.  CRANFORD 


New  York  Dock  Improvements 

The  Dock  Department  of  New  York  City  is 
engaged  in  carrying  out  an  ambitious  plan  of  water 
front  improvements,  far  eclipsing  anything  before 
undertaken  by  the  city  in  the  way  of  terminal  im- 
provements. Twelve  oiers  are  being  built  on  Staten 
Island  which  are  estimated  to  cost  $18,000,000  and 
which  range  in  length  from  1,000  feet  to  1,600. 
Eight  of  these  will  be  125  feet  wide,  covered  with 
steel  freight  sheets,  two  will  be  130  feet  wide,  with 
double-deck  steel  freight  sheets,  and  two  will  be 
209  feet  wide  with  double-deck  steel  frieght  sheds 
Ten  of  the  piers  have  provision  for  a  double  track 
railroad. 

Also  there  are  contemplated  a  wooden  pier  at 
Barren  Island  for  the  Street  Cleaning  Department 


and  a  concrete  pier  for  the  same  purpose  and  the 
reconstruction  of  a  pier  for  the  Hoard  oi  Charities 
and  Correctit)n.  Much  additional  work  of  cnily  less 
importance  is  planned,  iiids  have  been  opened  for 
dredging  a  Long  Island  City  basin  and  basins  and 
docks  in  the  North,  East  and  Harlem  rivers.  An 
extension  platform  about  100  feet  long  is  being  built 
for  excursion  steam  boats  on  the  easterly  front  of 
Battery  Park.  A  number  of  storage  sheds,  piers, 
etc.,  are  to  be  built  in  various  parts  of  the  water 
front,  by  both  municipal  and  j^rivate  owners  or 
lessees. 


Harbor  Project  of  Wilmington,  Delaware 

The  plans  for  the  Wilmington,  Del.,  harbor  pro- 
ject have  been  completed.  They  call  for  a  bulk- 
head along  Christiana  creek,  eventually  to  be  fifty- 
one  hundred  feet  in  length,  but  with  an  initial  limit 
of  about  sixteen  hundred  feet.  Back  of  the  bulk- 
head will  be  transit  sheds,  storage  warehouses  and 
various  tracks. 

The  municipal  wl-.arf  is  already  about  eighty  per 
cent  completed.  It  is  being  utilized  now,  and  nu- 
merous calls  for  docking  privileges  have  been  re- 
ceived. 


Reports  from  many  employers  in  Cleveland  and 
surrounding  centers,  say  that  labor  is  showing  a 
disposition  to  give  a  better  day's  work  for  its  wages 
than  has  been  reported  for  many  months  past. 


Industrial  Harbor  for  Lake  Calumet 

The  Harbor  Commission  of  Chicago's  City 
Council  is  considering  plans  for  a  large  industrial 
harbor  at  Lake  Calumet,  which  would  form  a  link 
in  the  "Lakes  to  Gulf"  waterway.  The  project  in- 
cludes 9.3  acres  of  water  area  for  the  harbor,  a 
central  basin  of  171  acres,  14  miles  of  water  front- 
age and  14  huge  slips.  A  belt  line  railroad  having 
connections  with  15  railroads  would  surround  the 
harbor. 


Power  for  Alabama  from  Mussel  Shoals 

At  the  present  time  forty  cities  in  Alabama,  sev- 
eral car  lines,  3-5  coal  mines,  many  cotton  mills 
and  graphite  mills,  and  others  are  operated  by 
90,000  horsepower  available  from  the  Coosa  devel- 
opment ;  but  with  the  completion  of  the  dam  at 
Muscle  Shoals  there  will  be  available  830,000 
hydro-electric  horsepower.  Construction  of  this 
dam  has  so  far  progressed  that  bids  have  been  re- 
ceived for  installing  electrical  apparatus  to  pro- 
duce 120,000  hydro-electric  horsepower,  which  is 
one-fourth  of  the  total  power  available  at  this  point. 


Subway  Contract  Relet 

The  contract  for  the  completion  of  the  14th  St. 
Subway,  New  York,  which  was  commenced  sev- 
eral years  ago  by  the  Degnon  Contracting  Com- 
pany and  abandoned  after  the  city  refused  to 
allow  an  increase  in  the  price  following  the  ad- 
vance in  cost,  has  just  been  awarded  to  Patrick 
McCovern  for  S3,3()4'000  and  is  required  to  be 
completed  in  15  months. 
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(Ifial  lo  local  aiiili(»ritics,  it  is  natural  and 
(l(Mial)lc  that  statf  ht-alth  hoards  take  more  ac- 
tive ioiitrt)l  of  the  operation  of  all  the  sewage 
treatnicnt  plants  in  their  resi)ec-tive  stales.  Many 
of  thcin  are  not  j.(iven  sufficient  furuls  to  jjermit 
this,  and  the  first  move  would  ])v.  an  education 
of  I  lie  lej.(islators  and  j)uhlic  lo  the  desirahlity  of 
siu  ii  sujjervision.  fn  such  educalion  it  would 
seem  as  lhouj,'h  the  Public  Health  Service  might 
rciujcr  much  help. 


Telephone  (New  York):  Bryant  9591 
Western  OH  ice:  Monadnock  Block,  Chicago 


A.   I'RESCOTT  FOLWELL,  Editor 
FRANK  W.  SKINNER.  Associate   Editor 


Studying  Sewage  Plant  Operation 

Reporting  on  the  considerable  number  of 
sewage  treatment  plants  in  his  state  recently,  a 
State  Health  Officer  said  that  the  majority  of 
them  "at  least  did  the  sewage  no  harm"  but  that 
very  few  of  them  were  of  any  appreciable  benefit; 
this  being  due  lo  inefficient  operation  rather  than 
improper  designing,  in  the  majority  of  cases. 

A  water  works  filter  is  generally  operated  with 
great  care  because  every  consumer  is  interested 
in  the  results  obtained  by  it,  but  a  sewage  treat- 
ment plant  is  of  little  interest  to  any  one  in  the 
city  operating  it  and  consequently  receives  little 
attention  or  thought.  It  was  probably  built 
merely  to  meet  legal  requirements  of  state  laws 
enforced  by  a  State  Board  of  Health  or  by  the 
courts  through  injuction  proceedings,  and  the 
plant  having  once  been  completed  satisfactorily, 
the  courts  lose  all  interest  in  it  and  the  State 
Health  Board  has  not  a  sufficient  force  to  permit 
keeping  track  of  the  operation  of  all  plants. 

This  neglect  of  operation  not  only  results  in  a 
failure  to  secure  effective  results  from  the  money 
spent  and  to  permanently  eliminate  the  nuisance 
which  led  to  the  construction,  but  very  greatly 
reduces  our  knowledge  concerning  the  operation 
of  such  plants  and  thereby  retards  the  develop- 
ment of  the  science  and  art  of  both  operating  and 
constructing  them. 

As  described  elsewhere  in  this  issue,  the  United 
States  Public  Health  Service  has  begun  a  survey 
of  a  number  of  plants,  including  examples  of  all 
of  the  more  commonly  used  types,  with  the  idea 
of  placing  in  publicly  available  form  all  the  in- 
formation obtainable  concerning  these  plants, 
and  also  reducing  it  to  equivalent  terms  so  as  to 
make  possible  a  reliable  comparison  of  results  in 
plants  operating  upon  different  principles  and 
under  different  conditions. 

There  can  be  little  doubt  of  the  value  of  sani- 
tar}'  engineers  of  this  investigation,  and  it  is 
hoped  that  it  will  stimulate  more  interest  in  the 
subject  and  result  n  the  adoption  of  uniform 
methods  of  keeping  records  which  will  permit  a 
comparative  study  of  plants,  gradually  including 
practically  all  of  those  in  the  country,  and  thus 
make  for  a  much  more  rapid  and  general  advance- 
ment of  the  science  of  sewage  treatment. 

As  a  beginning  of  this  spread  of  interest  from 


Mconoiiiics  of  a  Gn'al  A(|ur-(Iuct 

I  lie  \\  iiinipeg  a(|ueduct,  which  consists  chief- 
ly of  a  concrete  conduit  nearly  1(X)  miles  long 
with  a  capacity  for  100,000,000  imperial  gallons 
daily  was,  on  account  of  its  magnitude,  location, 
and  requirements,  a  necessarily  costly  construc- 
tion the  minimum  burden  of  which  was  very 
heavy  for  the  new  and  thinly  settled  country  in 
which   it  was  built. 

It  was  therefore  recognized  by  the  experts  who 
were  retained  to  plan  the  general  system  that 
the  greatest  simplicity  and  economy  consistent 
with  safety  and  efficiency  were  indispensable, 
and  the  general  plans  adopted  in  1913  were  based 
on  these  principles  and  contemplated  a  structure 
reduced  almost  to  its  lowest  terms. 

The  construction  of  the  aqueduct  almost  en- 
tirely within  the  period  of  the  great  war  sub- 
jected it  to  conditions  very  different  from  those 
anticipated  in  the  original  design  and  involved 
greatly  increased  cost  of  labor  and  materials, 
scarcity  of  numbers  and  inferiority  of  quality  in 
workmen,  and  other  disadvantages  that  would 
naturally  greatly  increase  the  cost  and  delay  the 
work.  Nevertheless  it  was  found  possible  to 
maintain  the  quality  of  the  work  and  complete  it 
practically  within  the  required  limits  of  time  and 
expense  by  extraordinary  attention  to  the  simpli- 
fication and  accuracy  of  the  design  and  by  special 
cooperation  of  the  engineering  department  with 
the  contractors  so  as  to  eliminate  unnecessary 
cost  and  delay  and  reduce  the  expense  to  an  ab- 
solute minimum. 

The  character  of  the  design  and  the  scrupulous 
care  with  which  it  was  adapted  to  the  varying 
possibilities  of  the  problem  are  evident  through- 
out the  series  of  articles  commenced  in  Public 
Works,  July  3. 

The  construction  features  involved  thorough 
co-ordination  of  the  city,  the  engineer's  depart- 
ment, and  the  various  contractors  and  were  han- 
dled with  great  skill  by  the  engineer  whose  fore- 
sight, thorough  analysis  of  the  problem  and  tact 
enabled  him  to  handle  the  work  throughout  in 
such  a  way  as  to  conduct  it  to  the  best  interest 
of  the  city  and  often  to  the  advantage  of  the 
contractor  without  in  any  way  impairing  its 
quality,  assuming  any  of  the  responsibilities  of 
the  contractors  or  interfering  with  their  freedom. 
This  resulted  in  a  large  saving  of  time  and  money 
to  all  parties  concerned  and  in  a  remarkable 
continuit}'  and  efficiency  of  the  construction 
operations. 

As  the  aqueduct  passes  for  a  large  part  of  its 
length  through  swamps  and  pathless  forests 
where  transportation  was    slow,    uncertain    and 
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costly,  a  great  advantage  was  attained  by  the 
city's  construction  of  a  parallel  service  railroad 
over  which  the  materials,  plant  and  workmen 
were  quickly  and  regularly  delivered  to  all  parts 
of  the  work  at  a  much  lower  cost  than  could 
have  been  done  by  the  contractors  independent- 
ly, and  at  a  minimum  total  outlay. 

This  was  supplemented  by  the  policy  of  the 
city  in  providing  concrete  materials  that  were 
always  ready  in  abundance  and  were  of  uniform 
and  satisfactory  quality,  permitting  the  work  to 
be  carried  on  advantageously  and  eliminating 
delay,  uncertainty  and  considerable  middleman's 
profit. 

An  important  element  in  the  rapid  and  sus- 
tained progress  of  the  work  was  the  preparation 
of  weekly  reports  and  records  of  the  progress 
and  conditions  of  construction,  which  clearly 
showed  if  the  contractor  was  up  to  the  mark ; 
and  when  he  was  behind  time  he  was  promptly 
penalized,  but  was  reimbursed  after  he  had 
caught  up  with  the  schedule,  a  system  which 
proved  very  beneficial  and  satisfactory. 

The  engineering  department  was  also  well 
posted  in  advance  as  to  all  future  requirements 
and  supplies,  and  made  arrangements  to  ha\  e 
all  local  plant  and  materials  on  hand  on  or  before 
the  date  when  they  would  be  needed,  thus  al- 
most entirely  eliminating  unnecessary  delays  and 
interference  of  simultaneous  or  successive  opera- 
tions. 


$1,565,000  Wasted  on  Municipal 

Construction 

The  award  of  a  contract  for  more  than  $3,000,000 
to  complete  the  construction  of  the  14th  St.  sub- 
way line.  New  York,  is  noted  on  page  106.  Al- 
though it  is  probably  the  best  thing  that  the  city 
can  do  at  the  present  moment  to  put  this  im- 
portant and  much  needed  transportation  unit 
into  service,  it  involves  a  wholly  unjustifiable  and 
unnecessary  waste  of  at  least  $1,565,000  of  the 
tax  payers'  money,  a  great  injustice  to  honorable 
and  efficient  contractors,  and  a  long  period  of  in- 
convenience and  distress  to  the  traveling  public, 
besides  the  direct  injury  to  the  prosperity  and 
development  of  this  city. 

The  work  was  originally  contracted  for  by  an 
experienced  and  competent  contractor  for  the 
sum  of  $1,972,349,  but  was  delayed  in  various 
ways  for  which  the  contractor  was  not  responsi- 
ble, and  the  enormous  war  increase  of  cost  of 
labor  and  material  made  it  impossible  to  com- 
plete it  for  the  originally  fair  price.  The  con- 
tractor, anxious  to  carry  out  his  obligations  and 
willing  to  forego  the  estimated  profits,  offered  to 
complete  it  notwithstanding  the  heavy  loss-  if 
the  city  would  increase  the  remuneration  by 
$626,000  over  the  original  price.  This  offer  was 
approved  by  John  H.  Delaney,  transit  construc- 
tion comissioner,  but  rejected  by  the  Board  of 
Estimate,  and  in  July,  1919,  after  about  35  per 
cent  of  the  work  had  been  fiinished,  the  contract 
was   abandoned   by  the   contractor. 

After  waiting  one  year  during  which  time  costs 
have  considerably  increased  and  the  public  has 
been  suffering  severely  for  the  use  of  the  sub- 


way, the  Board  of  Estimate  has  been  compelled 
to  award  a  new  contract  at  a  price  including  the 
$620,000  increase  petitioned  for  by  the  original 
contractor  and  the  addition  of  $2,738,000,  about 
$1,565,000  of  which  is  a  total  loss  to  the  city 
that  would  have  been  saved  if  the  city  had  grant- 
ed the  contractor's  reasonable  application,  which 
probably  came  within  the  special  legislation  pro- 
vided to  relieve  municipal  contractors  suffering 
from  war  conditions.  Unfortunately  this  law  is 
only  permissive  and  not  mandatory,  and  the 
city  has  manifested  a  consistent  determination 
to  avoid  such  payments,  even  when  promised. 
This  has  worked  extreme  hardship  and  injustice 
to  many  honorable  and  efficient  contractors  who 
have  taken  pride  in  executing  their  obligations 
notwithstanding  heavy  losses.  It  has  also  sub- 
jected the  city  to  very  great  loss  and  incon- 
venience and  well  earned  for  it  a  reputation  of 
unfairness  to  contractors,  which  will  deter  com- 
petent contractors  from  undertaking  city  work 
except  at  prices  that  would  be  outrageously  high 
under  fair  conditions. 


Cooperative  Housing  in  Italy 

In  a  periodical  called  "Housing,"  issued  by  the 
British  Government,  there  appeared  recently  an 
article  by  S.  Hurst  Seager,  describing  a  novel  hous- 
ing scheme  observed  by  him  in  Rome.  Of  the 
article  we  have  made  the  following  brief  abstract : 

There  are  few  detached  homes  in  Rome  and  it 
is  natural  therefore,  that  housing  schemes  should 
follow  the  general  plan  of  arranging  a  series  of 
houses  around  a  garden.  Some  of  these  blocks  of 
houses  have  interior  court  yards  which  are  well 
laid  out  and  planted  and  some  contain  a  fountain 
continually  playing.  An  institute  has  been  organ- 
ized for  the  building  of  homes  for  laborers,  and  this 
builds  separate  houses  in  blocks  of  four  to  six, 
each  with  a  separate  entrance,  the  houses  having 
nothing  to  differentiate  them  from  the  homes  of 
the  well-to-do  except  that  they  have  only  three  or 
four  rooms. 

The  largest  scheme  in  Rome  is  on  the  Aventine 
liill.  Here  the  buildings  are  erected  in  a  substantial 
and  workmanlike  manner  under  a  very  interesting 
system.  There  are  no  building  contractors,  but 
every  branch  of  work  is  let  to  the  workers  them- 
selves as  represented  by  their  unions.  The  work 
is  not  done  any  more  cheaply  than  if  carried  out 
in  the  ordinary  manner,  as  the  primary  object  of 
the  Institute  is  not  so  much  to  effect  a  saving  as  to 
encourage  the  men  to  take  a  genuine  interest  in 
their  work;  while  the  object  of  the  unions  is  to 
enable  their  members  to  carry  out  work  in  a  co- 
operative manner  and  thus  be  free  from  the  wage 
system.  So  far  as  Mr.  Seager  could  judge,  the 
scheme  appeared  to  achieve  these  purposes. 

He  also  reports  that  there  are  many  blocks  of 
dwellings  and  some  groups  of  individual  homes 
which  have  been  erected  on  the  cooperative  prin- 
ciple by  those  engaged  in  a  particular  branch  of 
Government  work,  such  as  the  railway,  post  office 
and  telegraphs,  etc.  To  these  groups  of  workers 
the  Government  has  loaned  a  large  proportion  of 
the  required  funds  at  a  very  low  rate  of  interest. 
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Conclusion  of  article  begun  last  week  K'vinj^  a  general  review  of  advanced 
rield  operations  and  equipment.  This  installment  deals  with  mixing  machines, 
distribution  and  placing  of  concrete,  the  pneumatic  process,  and   concretinj^ 

under  water. 
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MIXINC    MACHINES 

("(MKTi'lc  mixing  niacliincs  arc  standard  equip- 
ment that  can  always  be  readily  bought  and  sold 
III  the  market.  As  they  are  always  subject  to  very 
hard  service,  often  continuous,  and  lial)le  to  abuse 
and  neglect,  it  is  essential  that  they  be  of  simple 
design,  heavy  construction  and  first-class  material 
and  workmanship.  Most  of  them  are  of  the  drum 
t_\pe  with  revolving  body  and  interior  blades,  which 
lift  and  drop  the  aggregate  until  it  is  well  separated 
and  mixed,  the  principal  differences  being  in  the 
details  and  in  the  manner  of  charging  and  discharg- 
ing them.  Considerable  variation  is  found  in  the 
ditTerent  patterns  that  are  specially  adapted  for  dif- 
fenit  kinds  of  work,  those  for  paving,  for  instance, 
being  entirely  different  from  those  for  building 
construction. 

They  can  be  purchased  of  varying  size  from  a 
fracti(.)n  of  a  yard  to  several  yards  capacity,  but  the 
general  tendency  is  toward  a  large  number  of 
smaller  sized  units ;  one  yard  machines  being  about 
the  average  for  ordinary  large  jobs.  Where  con- 
crete is  deposited  in  very  large  masses  and  with 
the  greatest  rapidity,  special  larger  machines  may 
be  used  to  advantage,  but  in  any  case,  it  is  more 
desirable  to  have  several  machines  than  to  have  one, 
because  this  provides  a  reserve  and  allows  one  or 
more  to  be  out  of  service  for  shifting  or  repairs 
without  entirely  stopping  the  output.  A  multiplicity 
of  mixers  enables  them  to  be  distributed  at  differ- 
ent parts  of  a  large  piece  of  work,  thus  diminishing 
the  distance  which  the  mixed  concrete  must  be 
carried. 

It  is  desirable  that  all  mixers  on  the  job  should 
be  of  the  same  make  and,  as  far  as  possible,  of  the 
same  size,  so  as  to  provide  for  interchangeability 
of  parts  and  reduce  the  extra  pieces  kept  on  hand. 
They  may  be  installed  in  batteries  of  two  or  more ; 
they  should  be  fed  from  the  same  bins  and  operated 
from  the  same  charging  platform,  thus  reducing 
the  number  of  attendants  and  the  cost  of  installa- 
ti(^n.     They  should  be  mounted  on  steel  or  timlx-r 


skids  on  a  solid  foundation  with  suitable  protec- 
tion, and  at  an  elevation  sulficient  to  enable  them 
to  discharge  directly  to  the  distributing  cars  or 
hoisting  buckets;  if  necessary,  however,  the  latter 
may  be  placed  in  the  br)ttom  of  a  pit,  thus  reducing 
the  elevation  of  the  mixer. 

W  here  small  units  of  construction  are  to  be  scat- 
tered over  a  large  area,  as  in  the  ca.se  of  foundation 
piers,  long  walls,  or  similar  construction,  it  will  Ix; 
found  convenient  to  have  one  or  more  small  port- 
able machines  moving  from  place  to  place  accord- 
ing to  the  progress  of  the  work.  Where  a  daily 
c/utput  of  100  yards  or  more  is  required,  two  small 
machines  are  generally  better  than  one  larger  ma- 
chine, both  because  they  make  a  much  more  elastic 
system  and  can  be  separated  and  transferred  to 
other  work,  and  because  the  freight  and  installation 
charges  are  much  less  than  for  the  equivalent  large 
machine. 

LOADING   MIXERS 

Portable  machines  are  usually  equipped  with  a 
power  loader  or  a  loading  platform,  the  latter  usu- 
ally costing  25  or  30  per  cent  less  than  the  former, 
which  has  20  or  30  per  cent  greater  capacity  than 
the  platform  machine.  Where  conditions  limit  the 
amount  of  concrete  required  to  50  yards  or  less 
daily,  the  platform  machine  is  probably  the  most 
economical.  Where  these  machines  are  charged  by 
liand  shoveling,  great  care  should  be  taken  to  es- 
tablish a  minimum  consecutive  cycle  of  operation. 
so  that  no  time  is  lost  or  interruption  or  obstruc- 
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tion    occasioned    by    the    men    getting    in    each 
other's  way.  or  waiting   for  each   other. 

Each  man  or  party  of  men  should  work  continu- 
ously in  the  same  routine,  particular  care  being 
taken  to  avoid  confusion  or  collision  between  men 
approaching  and  those  leaving  the  charging  i)lat- 
form.  A  one-bag  machine  will  require  five  wheel- 
barrow loads  of  2  cubic  feet  capacity  for  each  batch, 
and  as  each  load  requires  at  least  35  seconds  for 
delivering  the  material,  10  seconds  for  operating 
the  hopper,  and  30  seconds  for  mixing,  a  minimum 
of  to  seconds  will  be  necessary  for  each  cycle.  With 
wheel-barrows  of  3  cubic  feet  capacity,  the  cycle 
may  be  reduced  to  a  possible  (il  seconds,  although 
the  tendency  is  growing  to  require  a  full  (iO  seconds 
for  mixing  operations  alone. 

A  power  loading  machine  of  11  cubic  feet  ca- 
pacity, called  a  one-bag  machine,  requires  the  same 
wheelbarrow  time  for  charging  but,  as  the  hopper 
can  be  loaded  while  the  mixing  is  in  progress,  only 
r?  seconds  is  required  for  elevating  and  discharg- 
ing the  hopper,  and  the  minimum  cycle  is  about  52 
seconds.  \Vith  gravity  storage  bins,  the  automatic 
charging  of  the  hopper  requires  about  the  same 
time  for  any  size  batch  up  to  two  or  three  yards 
capacity ;  the  time  of  charging  will  hardly  exceed 
one  minute,  thus  giving  a  maximum  speed  of  30 
bitches  per  hour  allowing  a  full  minute  for  mixing. 
The  ideal  arrangement  of  supplies  for  wheel- 
barrow charging  is  to  have  the  sand  and  broken 
stone  on  opposite  sides  of  the  mixer,  so  that  a 
wheelbarrow  bringing  a  load  of  sand  continues  in 
the  same  direction  across  the  platform  and  loads 
with  stone  returning;  delivers  the  stone  and  con- 
tinues to  the  sand  pile ;  and  so  on  back  and  forth, 
shuttle  fashion,  with  no  lost  time  or  empty  trips. 

Water  supply  should  always  be  carefully  meas- 
ured and  fed  into  the  mixer  before  the  sand,  cement 
and  broken  stone.  Since  too  much  water  will  in- 
jure the  quality  of  the  concrete  and  too  little  will 
not  materiallly  afifect  the  operation  of  the  machine, 
It  is  better  to  have  too  little  than  too  much.  In  cold 
weather  the  water  should  be  heated  before  being  de- 
livered to  the  machine,  which  is  easily  accomplished 
by  running  steam  coils  through  the  supply  tank,  or 
1)V  injecting  live  or  exhaust  steam  into  the  water 
through  a  perforated  or  open-end  pipe. 

HEATING  MATERIALS 

It  is  also  necessary  in  very  cold  weather  to  pro- 
\ide  systematic  provision  for  heating  the  aggregate. 
This  is  best  done  bv  installing  steam  coils  on  the 


bottom  and  around  the  sides  of  the  storage  bins 
or  under  the  storage  piles;  low  pressure  or  exhaust 
steam  is  satisfactory  for  this  i)uriM)se  and  should 
be  provided  in  abundant  (|uaiitities.  If  the  steam 
supply  for  operating  the  mechanical  plant  is  not 
aijundantly  adequate,  an  additional  old  boiler  may 
well  serve  the  purpose,  if  installed  especially  for 
this  service. 

l'\)r  small  size,  temporary  or  detached  operations, 
it  may  suffice  to  heat  the  sand,  gravel  or  broken 
srone  over  horizontal  flues  in  which  a  wood,  coal  or 
coke  fire  is  maintained.  Steam  is  also  sometimes 
injected  into  the  mixer  during  its  revolution.  If 
the  concrete  is  delivered  to  position  at  a  temperature 
well  above  freezing,  and  the  upper  surface  is  well 
protected,  the  heat  developed  by  the  chemical  pro- 
cesses of  setting  will  usually  prevent  it  from  freez- 
ing except  in  extremely  cold  weather.  When  con- 
crete is  placed  in  small  masses,  however,  the  forms 
need  protection  against  fro^^t,  whenever  the  tem- 
perature is  much  below  freezing. 

DISTRIBUTION  AND  PLACING  OF  CONCRETE 

Concrete  mixers  usually  deliver  directly  into 
dump  cars  or  buckets,  the  former  being  used  when 
the  concrete  can  be  discharged  directly  into  the 
forms  at  a  lower  elevation,  as  into  foundation  pits, 
(  r  from  a  trestle  into  wall  forms  and  the  like.  Con- 
crete buckets  are  usually  transported  for  short  dis- 
tances by  cableways  and  for  longer  ones  on  cars  or 
automobile  trucks,  whence  they  are  generally  un- 
loaded by  derricks  commanding  the  forms  into 
which  the  concrete  is  emptied.  The  cableway  usual- 
ly brings  the  buckets  into  position  over  the  forms 
where  they  are  dumped  directly,  but  it  may  deliver 
them  to  derricks  or  other  plant  which  transfer  them 
to  required  positions.  The  buckets  should  usually 
be  of  proper  size  to  take  one  batch  of  concrete,  un- 
less they  have  to  be  transported  for  long  distances, 
when  they  may  take  two  or  three  batches  at  once, 
lilting  buckets  may  be  used,  but  bottom  duniy 
buckets  are  generally  preferable  and  are  mdispensa- 
ble  for  depositing  concrete  under  water.  Special 
buckets  with  adjustable  gates  are  used  for  narrow 
forms  and  special  purposes. 

SPOUTING 

For  building  construction,  dams  and  other  struc- 
tures, concrete  is  frequently  delivered  from  the  mix- 
ing plant  to  a  bucket  at  the  foot  of  a  hoisting  tower, 
from  50  to  200  feet  high,  in  which  it  is  elevated  to 
a  receiving  hopper  at  the  top  or  at  any  intermediate 
point,  where  the  contents  are  dumped.  Usually  the 
rccei'.'ing  hopper  is  provided  with  a  gate  through 
which  the  concrete  is  delivered  to  an  inclined  tube 
or  trough,  which  spouts  it  to  diiYerent  portions  of 
the  work.  Considerable  advantage  in  spouting  is 
derived  from  mixing  a  small  proportion  of  hydrated 
lime  with  the  cement,  vvhich  makes  the  concrete 
more  plastic  and  slippery.  The  proportion  of  mix- 
ing water  should  be  about  1'4  to  1^  gallons  per 
cubic  foot  of  concrete. 

The  chutes  are  generally  made  in  long  sections  of 
steel  troughs,  trussed  and  connected  at  the  ends 
with  swivel  joints,  supported  in  such  a  manner  as 
to  allow  each  section  to  be  revolved  through  a  wide 
horizontal  angle,  the  last  section  delivering  directly 
to  the  forms  or  to  a  small  charging  hopper,  from 
which   two-wheel   carts   are  filled  to  transport  tne 
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coiuTcti-  a  short  distanci'.  Alxnit  'Jno  or  ;{()()  fict 
is  tin-  ordinary  practical  limit  for  spoutiiifj  concrete 
(a  niaxiiiuim  dislaiuc  of  '<">  f<'ct  has  hccii  re 
corded),  and  when  this  is  nialerially  exeeedeil. 
soineliines  the  concrete  is  dehvtred  to  a  second 
l.ucket  at  llic  foot  of  an  anxihary  hoistinj,'  tower, 
wlii-re  it  is  idesaled  and  sponled  af^ain. 

The  chutes  are  often  snspended  by  adjustahlf 
\\^\\{  tackles  from  overhead  cables,  one  end  of  wliich 
is  carried  at  the  hoislinj^  lower  and  the  other  end 
at  another  tower  or  even  extended  to  the  j^Monnd  be 
vond  the  limit  of  the  work,  'ihc  first  end  ol'  the 
iluite  is  always  snpi)orle(l  directly  from  the  liMisiin}^' 
t'lwer.  and  sometimes  liie  onlcr  c-nd  is  carried  h\ 
a  boom  attached  to  the  tower,  ihrontjh  which  the 
cluite  passes.  A  second  ciuilc'  is  olleii  carried  on 
the  top  chords  of  a  cantilever  truss  and  supports  one 
end  of  a  third  chute,  wdiich  j;cnerally  is  supported 
at  the  outer  end  on  a  lij^ht  tower  or  trestle  moved 
from  place  to  place  on  the  work. 

ri'Sll    (ARTS 

When  the  concrete  cannot  he  spouted  to  the  forms 
in  which  it  is  to  he  I'laced.  it  is  generally  distributed 
for  distances  up  to  perhaps  100  feet  in  two- wheel 
li;;nd-i)UslK(i  dump  carts  "runnnig  on  i)iank  j^iai- 
fornis  laid  on  the  surface  of  the  ground,  on  the 
floor,  on  trestles,  or  on  top  of  the  forms.  This 
final  distribution  is  often  used  for  handling  the  con- 
crete for  large  Iiuildings.  wdiere  the  spouting  may 
I/C  eliminated,  and  tlie  hoisting  tower  may  deliver 
to  loading  hoppers  on  the  successive  floors. 

In  other  cases,  the  two-wdieel  carts  may  receive 
the  concrete  directly  from  the  mixer  and  distribute 
it  up  to  a  .maximum  distance  of  several  hundred 
feet.  The  runways  for  these  carts  should  be  made 
of  light  boards,  cleated  together  in  panels  from  8 
to  r^  feet  long,  that  can  be  very  readily  shifted  and 
easily  supported  on  blocking  or  trestles  to  provide 
for  the  proper  grade,  which  should  be  from  1  to 
t?  inches  in  10  feet,  in  favor  of  the  loaded  carts,  not 
sufHcient  to  accelerate  their  speed  unduly  or  to  make 
severe  work  pushing  the  empty  carts  upgrade. 


.STEKL      III 


I'.WIl;      WITH      COrNTER-BALANCED 
TKLS.SLU   CHUTES 


A  250  X  2.")0-foot  concrete  slab  10  feet  thick -w^as 
concreted  from  a  single  mixing  machine  that  de- 
livered into  carts  running  on  a  platform  (5  feet  wide 
and  extending  across  the  full  width  of  the  concrete 
slab  on  the  center  line.  It  was  elevated  about  0  feet 
ai>ove  the  slab  and  graded  down  about  1  to  500.  On 
each  side  of  this  platform  there  was  prcn'ided  at  triu 
same  level  a  movable  transfer  table  of  the  same 
width,  extending  across  the  slab  transverse  to  the 
main  runway. 

The  2.")  two-wheel  carts  were  operated  in  pairs 
simultaneously  filled  from  two  gates  of  the  loading 
hopper  at  the  mixer,  and  one  was  pushed  out  on  a 
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transverse  runway  on  one  side  and  the  other  on  the 
other  side,  from  which  they  dumjx'd  their  contents 
to  the  slab  and  returned.  The  grade  of  the  runway 
was  sufficient  for  the  loaded  cars  to  move  by  gravity 
at  a  speed  which  made  it  necessary  for  the  attend- 
ants to  hasten  and  made 
the  work  so  rapid  that  it 
was  necessary  to  relieve 
the  men  at  short  intervals. 
This  method  gave  100  per 
cent  efficiency'  removing 
the  concrete  as  fast  as  the 
mixer  could  deliver  it, 
which  is  an  unusual  record 
CONCRETE  CART  for  any  construction  work. 

PNEt'MATIC   PROCESS 

For  years  the  mi.xing  and  placing  of  concrete  by 
jineumatic  pressure  had  been  cousitlered  a  desidera- 
tum, and  considerable  progress  has  been  made  in 
developing  such  a  process.  There  are  on  the  market 
numerous  tyi:)es  of  mixing  machines  in  which  the 
cement  and  aggregate  are  charged  and  subjected  to 
jets  of   comj^ressed   air   from   several   nozzles  that 


PORTABLE   -STEEL   HOPPER 

tend  to  mix  the  materials ;  a  gate  is  then  opened, 
and  the  entire  batch  is  forced  through  a  pipe  that 
discharges  into  the  forms.  Considerable  difficulty 
has  been  exj)erienced  in  securing  a  satisfactory  and 
thorough  mixture,  but  good  results  have  been  ob- 
tained by  mixing  the  cement  and  aggregate  before 
delivering  it  to  the  pneumatic  mixer. 

The  pneumatic  conveying  portion  of  the  appar- 
atus has  however  proved  very  advantageous  in  some 
cases,  especially  where  there  is  very  limited  clear- 
ance ;  notably  in  tunnel  construction,  where  con- 
crete for  the  lining  can  be  delivered  from  the  top 
or  bottom  of  the  shaft  through  a  pipe  laid  on  the 
invert  or  along  the  tunnel  wall  and  occupying  so 
little  space  that  it  does  not  interfere  with  tunnel 
cars  or  the  other  construction  operations.  On  the 
other  hand,  the  transportation  of  concrete  in  buckets 
or  dump  cars  would  very  much  obstruct  the  work, 
particularly  in  tunnels  of  small  diameter,  where 
only  a  single  line  of  track  can  be  used. 


The  delivery  i)ipe  is  usually  from  4  to  (i  or  even 
s  inches  in  diameter  and  can  be  laid  at  any  grade 
t>r  even  with  perpendicular  sections,  but  either  hori- 
zontal or  vertical  deflections  should  be  made  with 
long  radius  bcncN.      Tlic  imnritc  can  be  delivered 
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through  horizontal  distances  up  to  1,0(10  feet  or 
n.ore,  and  can  be  raised  ."JO  feet  with  a  working  pres- 
sure of  100  pounds  or  less. 

The  system  is  of  course  costly  to  install  and  it  is 
1  und  to  require  a  very  large  amount  of  com- 
pressed a'r  for  its  (.peration.  It  may.  however,  be 
cccncmical  when  the  cost  of  placing  concrete  by 
ether  methods  exceeds  $l.r)()  per  cubic  yard.  The 
c<  ncrele  quickly  wears  out  the  i)ipe  at  the  bends, 
where  lij  es  are  cut  through  the  outer  side  of  the 
curve,  and  the  j)ieces  require  frequent  patchings  or 
renewal  and  are  generally  r>;inf orced  or  made  extra 
h»avy  or  have  detachable  pieces  at  tlie  exposed 
poinLs. 

CONCRETING   UNDER   WATER 

Submerged  concrete  is  usually  placed  in  solid 
ir.asses  not  requiring  reinforcement  or  exceptional 


CONCRETING  TUNNEL  LINING  BEHIND  STEEL  FOR 
STEEL    TRAVELER    WITH    8-INCH    PNEUMATIC 
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liiiMiiii  sticiij^tli.  It  should,  111  >\vfVCM",  loiiiplctcly 
Itll  tin-  forms  mjikiiif;  a  solid  mass  and  be  protccic-d 
S"  as  |o  |)i('scrvc  its  iiitcfjrity  until  hardened  and  to 
Ijrcvcnt  llie  wasliinj^'  away  of  the  ei-nieiM.  Snl>- 
merged  eonerele  may  often  be  placed  in  the  dry,  and 
water  may  he  exiluded  until  the  eonerelinj^  is  eom- 
|i!eted,  as  in  eases  of  eonerete  placed  insidi-  pneu- 
matic caissons  or  colVerdams,  or  when  a  striKlure 
is  coiureted  in  a  lloalinj;  colTerdam  ^w\U  to  pnsiiion 
on  a  i>n'pared  foimdation. 

1  his  last  imihod  is  occasionally  used  for  bridge 
piers,  sea  walls  and  the  likiv  where  the  caisson  itself 
is  sometimi-s  a  plain  or  cellular  concrete  box.  or 
where  the  systi-m  can  bi'  adopted  that  was  recently 
devised  by  j.  \\  .  Rollins.  Mis  scheme  consisted  of 
buildinij  on  shore  a  wooden  cofferdam,  detachably 
CfMUiected  with  a  water  tij^jht  joint  to  a  permanent 
S(ilid  concrete  base;  this  box-like  structure  was 
biunched.  towed  to  position,  and  {gradually  sunk  on 
the  foundalion  as  the  interior  permanent  structure 
was  built  up  on  the  concrete  bottom.  After  the 
work  is  brought  abo\e  water  level,  the  detachable 
sides  can  be  remoxed  and  used  over  again,  thus 
effecting  great   economy   and   rapidity. 

With  pro])er  eare  and  equipment  wet  concrete 
can  be  safely  dejiosited  through  and  under  the 
water,  usuallv  withoiU  much  and  sometimes  with- 
out any  work  from  divers,  which  is  always  costly. 
However,  it  may  be  desirable  to  have  the  bottom 
prepared  to  receive  the  concrete  or  to  have  it  in- 
spected by  divers  before  the  concrete  is  commenced 
and  while  it  is  being  placed. 

l*"or  depositing  under  water  concrete  should  never 
be  of  a  lean  mixture.  (Iravel  is  a  more  satisfactory 
aggregate  than  broken  stone,  because  it  flows  more 
easily  and  is  less  liable  to  obstruction  and  the  pro- 
duction of  cavities.  The  materials  should  be  de- 
livered by  boat  if  the  water  has  sufficient  depth,  in 
which  case  the  floating  plant  will  usually  be  more 
satisfactory  for  a  large  job.  On  the  other  hand, 
when  the  materials  are  received  by  rail  or  the  plant 
can  be  installed  on  shore  or  on  an  adjacent  struc- 
ture, a  fixed  plant  may  be  most  desirable.  Other 
things  being  equal,  the  concrete  can  be  handled 
from  the  mixer  most  advantageously  by  ordinary 
derrick  booms,  although  sometimes  cableways  with 
\ery  large  buckets  are  suitable. 

When  a  large  area  is  to  be  covered  with  sub- 
merged concrete,  it  should  be  uniformly  deposited 
in  a  continuous  layer,  'i  or  .')  inches  thick,  with 
the  strips  zig-zagging  back  and  forth  continuously 
across  the  surface.  An  irregular  surface  of  fresh 
concrete  may  sometimes  have  to  be  leveled  by  a 
straightedge  drag  or  screen,  heavily  loaded  or  oj)- 
erated  by  diveus. 

Submerged  forms  for  retaining  masses  of  con- 
crete may  be  built  up  to  a  limited  height  from  an 
irregular  bottom  with  jute  or  paper  bags  of  fresh 
concrete  handled  by  divers  and  built  up  like  walls. 
Concrete  in  small  quantities  may  thus  be  placed 
under  water  for  many  different  purposes,  the  ce- 
ment permeating  the  woven  fabric  of  the  bags  and 
making  a  solid  monolithic  mass  which  may  or  may 
not  be  the  case  when  it  is  placed  in  pai)er  bags, 
although  the  fabric  of  the  latter  is  generally  believed 
to  dissolve  and  allow  the  concrete  units  to  bond 
thoroughly  together. 


noi  io.\i  iJt.Mi'  iir(  KKT.s 

Concrete  caimot  be  successfully  dumped  into  the 
water  from  a  point  above  the  surface  nor  dej)osited 
by  lowering  through  the  water  in  a  tilting  bucket, 
because  the  combined  action  of  water  and  gravity 
tend  to  separate  the  line  anrj  coarse  particles  and 
wash  out  the  ccinciil.  The  bottom  and  sides  of 
tin-  concrete  should  be  i)rotecte(|  from  the  water, 
but  the  top  does  not  need  special  |)rotection.  A 
j;reat  deal  of  submerged  work  can  be  satisfact(jrily 
executed  with  a  good  bottom-dumping  steel  bucket, 
paiticularly  for  .small  areas  and  in  protected  spaces 
such  as  tlie  interior  of  cribs,  caisscm  p<*ckets,  and 
dredged  wells,  where  there  is  little  current  of  water 
I' I  be  coiUended  with, 

.\  bottom-dump  bucket  may  be  provided  with  a 
tripping  device  to  release  the  lK)ttf)m  flaps  when  it 
is  just  above  the  ref|uired  emi>tying  iKisition  ;  it  is 
better,  liowe\er,  to  have  the  sides  extenrl  a  few 
inches  below  the  bf)ttom  flaps  and  the  latter  ar- 
rrmged  so  that  when  the  bucket  conies  to  rest  on 
the  lower  edges  of  the  sides,  the  flaps  are  released ; 
the  bucket  then  automatically  discharges  its  con- 
tents, still  ])rotected  l)y  the  extended  sides  and  left 
exactly  in  the  rec|uired  position  when  the  bucket  is 
withdrawn. 

It  is  imixirtant  that  the  toj)  of  the  bucket  be  left 
open  so  as  to  avoid  the  formation  of  a  partial  vac- 
uum that  would  not  only  retard  the  emptying  of 
the  bucket,  but  would  eventually  set  up  a  washing 
action  that  would  injure  the  concrete.  Submerged 
bucket  work  should  be  done  with  large  masses 
of  concrete  and  as  little  exposure  to  washing  as 
possible,  buckets  ui)-to  I  or  5  yards  capacity  being 
desirable  when  conditions  permit. 

TREMIE    METHOD 

When  there  is  considerable  lateral  clearance  and 
a  large  mass  of  concrete  to  be  deposited  under 
water,  excellent  results  can  be  obtained  by  the 
tremie  method,  which  consists  simply  in  depositing 
the  concrete  through  a  tube,  usually  vertical,  ex- 
tending from  above  water  level  to  the  point  of  de- 
position of  the  concrete  under  water. 

The  great  essential  in  this  method  is  that  the 
tremie  shall  be  kept  always  filled  with  concrete  and 
the  operation  shall  be  carried  on  continuously,  so 
as  to  cause  the  uniform  distribution  of  the  concrete 
and  maintain  a  concrete  seal  at  the  bottom  of  the 
tremie,  thus  preventing  the  entrance  of  water.  The 
tremie,  mounted  on  a  carriage  that  is  provided  with 
both  transverse  and  longitudinal  motion  or  sup- 
['Orted  by  a  derrick  boom  or  other  suitable  appar- 
atus, is  provided  with  a  hopper  at  the  top  which 
nmst  be  kept  filled  from  the  adjacent  mixer. 

At  the  beginning  of  operations  the  tremie  is  full 
of  water,  which  is  expelled  by  the  first  concrete 
that  enters  it ;  the  concrete.  ho\vever,  becomes 
washed  in  falling  to  the  bottom,  so  that  it  should 
be  thrown  awav  and  operations  commenced  with 
concrete  supplied  after  the  first  contents  of  the  tuDe 
have  escajied.  The  bottom  of  the  tube  should  be 
maintained  embedded  a  few  inches  in  the  surface 
of  fresh  concrete,  thus  providing  a  seal  and  enabling 
the  full  length  of  the  tube  and  part  of  the  hopper 
to  be  maintained  full  of  concrete,  which  can  only 
escape  as  the  bottom  of  the  tube  is  moved  forward 
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transversely  to  the  end  of  its  course.  At  this  stage 
it  should  be  shifted  slightly  longitudinally  and 
moved  back  in  a  parallel  transverse  direction,  and 
thus  moved  back  and  forth  in  a  zig-zag  fashion  until 
the  whole  area  of  the  structure  has  been  covered. 

In  this  way  the  concrete  builds  uj)  in  successive, 
uniform,  continuous,  horizontal  layers  with  as  little 
riterruption  as  possible ;  it  may  be  necessary  to  raise 
the  tremie  and  start  operations  over  again  if  it  has 
to  be  shifted  from  pocket  to  pocket  of  a  caisson,  or 
to  avoid  horizontal  braces.  On  this  account,  where 
the  obstructed  horizontal  area  is  less  than  200 
square  feet,  the  use  of  a  bottom-dumping  bucket  is 
likely  to  be  more  economical  than  the  tremie.  'Hie 
iremie  should  be  large  and  arranged  so  as  to  be 
easily  and  accurately  handled,  and  great  care  should 
be  taken  to  maintain  a  continuous  supply  of  con- 
crete and  prevent  any  interruption  to  its  deposition 
under  water. 

For  the  piers  of  the  Charles  River  Uridge.  Bos- 
ton, many  thousands  of  yards  of  concrete  were  de- 
posited in  masses  up  to  ('>2  x  207  feet  and  at  a  depth 
of  30  feet  below  high  water;  the  tremie  used  was 
oo  feet  long,  18  inches  in  diameter  at  the  top  and 
24  inches  at  the  bottom,  and  was  suspended  from 
a  6-yard  hopper  car  traveling  on  a  transverse  bridge. 
'J1ie  bridge  itself  rolled  on  longitudinal  track  ex- 
tending the  full  length  of  the  cofferdam,  and  com- 
manded all  parts  of  its  area. 

The  hopper  was  kept  constantly  filled  with  con- 
crete and  was  discharged  through  a  bottom  gate 
as  the  car  moved,  depositing  it  at  the  rate  of  about 
40  yards  per  hour.  Another  important  case  of  suc- 
cessful tremie  concreting  was  that  of  the  four-track 
subway  tunnel  across  the  Harlem  River.  There  a 
large  quantity  of  concrete  under,  around,  and  over 
the  four  steel  tubes,  and  inside  a  steel  cofferdam 
and  bulkhead  was  placed  by  several  tremies  mounted 
on  a  floating  platform. 


Labor  Notes 

Among  the  items  in  the  Industrial  News  Sur- 
vey of  July  12  published  by  the  National  Indus- 
trial Conference  Board  are  the  following: 

Brotherhood  of  Surface  Employees  of  Brook- 
lyn, N.  Y.,  rapid  transit  association  has  taken  out 
papers  of  incorporation. 

Central  Labor  Union  of  Boston  has  voted  that 
after  October  2,  1920,  no  alien  will  be  eligible 
as  a  delegate  to  that  body  unless  he  has  taken 
out  citizenship  papers  or  filled  his  intention  of 
doing  so. 

Textile  Union  (Paris)  recently  passed  resolu- 
tion protesting  48-hour  week  and  declaring  that 
it  is  an  "imperative  necessity  to  restore  the  maxi- 
mum production  to  industry  by  an  intensive 
effort,"  and  demanding  purchase  of  material  and 
machinery  for  industries  ruined  by  the  war. 
without  further  delay  ;  also  appealing  to  public 
opinion  urging  strict  economy  on  part  of  the 
consumer  and  increased  activity  in  every  depart- 
ment of  labor  as  only  true  means  of  combating 
the  high  cost  of  living. 

White  Motor  Co..  Cleveland,  Ohio,  has  issued 
declaration  of  principles  governing  its  industrial 
relations  which  has  been  approved  by  committee 


of  elected  representatives  of  workers  who  meet 
with  the  management  to  consider  plant  prob- 
lems. The  maxims  of  the  declaration  state  "Capi- 
tal is  only  production  minus  consumption" ; 
"Business  originally  founded  on  service";  "The 
customer  pays  all";  "The  public  suffers  all"; 
".Absentee  ownership  may  or  may  not  be  a 
curse" ;  "Absentee  management  is  always  a 
curse" ;  the  principles  are,  "No  entangling 
alliances";  "Free  speech";  "Free  press"; 
"Recognition  of  individual  rights";  "No  discrim- 
ination against  nationality,  political  belief,  or 
creed"  ;  "no  discrimination  against  any  organiza- 
tion" ;  "base  wage,  based  on  buying  power" ; 
"Craftsman's   wages  adjusted   to  the  above." 

The  first  maxim,  at  least,  is  worthy  to  be  in- 
cluded with  the  famous  "Fourteen  Points." 


New  Orleans  Car  Strike 

The  entire  transportation  system  of  New 
Orleans  was  completely  paralyzed  July  1,  by  a 
strike  of  the  street  car  employees  who,  some 
hours  after  quitting  work,  announced  that  they 
were  ready  to  discuss  their  differences  with  the 
federal  receiver  for  the  New  Orleans  Railway 
and  Light  Company,  on  whom  they  placed  the 
responsibility  because  they  charge  him  with  hav- 
ing failed  to  grant  them  a  wage  of  $150  per  month 
that  has  been  suggested  as  a  living  wage.  The 
chairman  of  the  Business  Mens'  Committee  con- 
sidered that  the  committee  had  been  treated 
shamefully  when,  after  endeavoring  to  avoid  the 
strike,  they  sent  a  petition  to  the  strikers  before 
the  latter  took  action,  which  was  not  even  ac- 
knowledged. 


Another  Closed  Shop  Strike 

A  strike  on  the  municipal  contractors  for  garb- 
age disposal  in  Philadelphia  is  emphatically  stat- 
ed by  the  employees  to  be  a  fight  for  closed  shop, 
the  demands  of  the  strikers  not  being  a  genuine 
popular  request,  but  being  made  at  the  dictation 
of  a  few  agitators  although  the  men  themselves 
desire  to  work. 


Distribution  of  Immigrants 

The  oflficial  money-changer  for  incoming  aliens 
landing  in  New  York  is  quoted  as  stating  that 
the  money  exchanged  for  those  whose  destina- 
tion is  New  York  City  does  not  amount  to  1 
per  cent  of  that  exchanged  for  those  giving  other 
points  as  their  destination.  The  immigrants  are 
now  going  in  greatly  increased  proportion  to 
manufacturing  centers  such  as  Pittsburgh,  De- 
troit and  Akron,  Ohio  or  to  the  coal  and  iron 
mining  regions. 


.    Immigration  to  New  York 

The  present  rate  of  immigration  to  New  York 
City,  about  10,000  per  weak,  is  only  one-quarter 
as  great  as  the  pre-war  maximum,  but  a  consid- 
erable portion  of  the  diminution  is  attributed  to 
the  loss  during  the  war  of  25  large  passenger 
ships.     It  is  also  influenced  by  literacy  tests  and 
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by  llic  fiTorls  of  the  l^uropraii  ^'ovcrninciits  to 
kc't'i)  tlu-ir  citizens  at  lioiiu-.  (  )iit  of  tlu-  lO.fXM) 
wnkly  arrivals,  ^),(XX)  arc  wouu-n  and  clnldri-n 
.111(1  J. (MX)  an-  am'd  pt-rstnis,  Ic-asin^  only  about 
2, (XX)  able  bodie-d  men,  most  of  whom  arc  re- 
sirvi.st^.  riusi-  arc  ihielly  soldiers  who  were 
lallctl  liiiiiu'  fioin  the  United  Slates  to  partici- 
pate in  the  war  and  have  now  been  discharged, 
rhcre  are  practically  no  immigrants  from  Ger- 
inany,  Austria  or  Russia  and  the  great  majority 
of  tlio^c  tliat  (1(1  come  arc  jews  from  all  countries. 

Slowlv  liKTcasin*^  Lahor  lialaii<-<' 

.\ccordiiig  to  the  records  of  the  year  ending 
June  30,  compiled  by  COmmissioiuT  Wallis  of  the 
I'.llis  Island  Immigration  Bureau,  the  total  num- 
ber oi  arrivals  and  departures  of  aliens  from  this 
city  during  the  year  were  respectively  314,46(S 
and  331. 254  showing  ;i  net  loss  of  i)Oj)ulation  of 
1<),7S(). 

This  loss,  however,  occurred  entirely  during 
the  first  part  of  the  year,  w'hile  the  figures  show 
that  in  the  last  months  the  ratio  was  in  the 
opposite  direction,  with  arrivals  29,098  in  March 
and  47.715  in  June  and  corresponding  departures 
of  20.109  and  37,585,  showing  in  the  last  month 
an  excess  of  immigrants  over  emigrants  of  10,- 
130,  a  number  which  would  have  been  consider- 
abl\-  larger  except  that  the  departures  had  in- 
creased much  more  rapidly  over  those  of  the  pre- 
ceding month  than  had  the  arrivals.  The  favor- 
able balance  was  greatest  in  May,  when  there 
were  40,048  arrivals  and  21,102  departures  show- 
ing a  balance  of  18,880  in  our  favor.  This  goes 
to  show  that  America  is  still  more  attractive  than 
Europe  to  laborers  and  that  the  depleted  labor 
supply  abroad  is  still  able  to  furnish  an  increas- 
ing supply  for  us  if  legal  and  transportation 
difficulties  permit. 


Increased  Arrivals  of  Immigrants 

During  the  w^eek  ending  July  10,  13,101  aliens 
were  landed  at  Ellis  Island,  New  York  of  whom 
11,101  were  steerage  passengers  and  2,000  were 
cabin  passengers.  A  marked  change  in  the 
character  of  immigrants  is  noted  in  the  fact  that, 
unlike  the  previous  recent  arrivals,  the  percent- 
age of  men  was  larger  than  that  of  women  and 
children,  notably  so  on  the  steamship  Mexico 
which  brought  only  14  women  and  552  ablebodied 
meh  and  boys  10  years  old  and  upwards.  These 
all  came  from  Portugal  and  were  enroute  to 
Massachusetts  or  California  where  there  have 
been  established  large  Portugese  settlements. 

In  1914,  just  before  the  beginning  of  the 
European  war,  the  tide  of  immigration  to  this 
country  reached  the  enormous  total  of  1,403,000 
but  since  June  30  of  that  year  there  has  never 
been  a  single  week  in  which  13,101  aliens  arrived. 

Waiting  List  for  Europe 

It  is  officially  stated  that  more  than  2,500,000 
foreign  born  citizens  of  this  country  are  waiting 
an  opportunity  to  return  to  Europe  and  would 
now  be  departing  in  very  much  larger  numbers 
if  there  was  available  sufficient  transportation. 


This  d(jcs  not,  hfjwevcr,  mean  that  these 
l.d)orcrs  will  remain  abrcjad.  The  indications  are 
th.it  as  soon  as  they  discover  the  high  cost  of 
lisiiig  and  difiicult  coufiitions  left  over  from  the 
war,  a  large  prcjportion  of  them  will  be  glad 
to  return  to  America  in  the  hf>pe  of  finding 
belter  jobs,  higher  \>uy  and  plcasantcr  tonditions 
ill   this  loiintry.. 


More  Mini  Arrivals  tliari  Drjiartures 

I'apers  ricently  furnished  by  the  department 
of  l.ibor,  P.ureau  of  Immigration  show  that  dur- 
iii}4  the  months  of  July,  August  and  September, 
1919,  05,333  immigrants  arrived  in  the  United 
States  and  82,401  aliens  departed  making  a  net 
loss  of  17,128. 

During  the  months  of  October,  November  and 
December,  1919  and  January  and  February,  1920, 
the  arrivals  amounted  to  159,014  and  the  de- 
partures amounted  to  122,444  showing  a  net 
increase  of  30,570. 

The  above  are  the  latest  figures  furnished  by 
the  bureau  but  current  reports  from  Ellis  Island 
where  about  80  per  cent  of  the  immigrants  for 
this  country  arrive,  indicate  that  the  ratio  of 
arrivals  to  departures  is  rapidly  increasing,  and 
that  the  total  number  of  immigrants  is  much 
larger  than  it  has  been  for  many  years  previously. 


Assisting  Immigrants 

The  National  Americanism  Commission  of  the 
American  Legion  has  made  arrangements  with 
the  Immigration  Commissioner  for  forwarding 
to  the  different  posts  of  the  legion,  the  names  and 
destinations  of  all  immigrants  so  that  legion 
members'  preferably  those  who  speak  the  alien 
language,  can  welcome  them  and  help  them  to 
become    100   per   cent   American. 


Farmers  Want  Immigrants 

According  to  Chas.  M.  Gardiner,  an  official  of 
the  National  Grange,  the  general  sentiment 
among  U.  S.  Farmers  is  for  the  encouragement 
of  immigrants  to  the  points  w^here  they  are  most 
needed.  They  should  not  be  permitted  to  join 
existing  large  foreign  colonies-  some  of  which 
promote  sedition  and  anarchy,  and  they  should 
not  include  radicals  and  those  of  bolshevist 
tendencies  that  make  the  process  of  Americani- 
zation more  difficult. 


Labor  in  Washington 

Reports  from  the  state  of  Washington,  an- 
nounce a  slight  reduction  in  the  shortage  of 
foreign  laborers  and  a  considerable  shortage  of 
unskilled  labor  help  in  the  western  part  of  the 
state,  while  in  Seattle  there  has  developed  during 
the  last  month  a  slight  excess  of  skilled  and  un- 
skilled labor. 


The  representatives  of  7.")  South  Carolina  cotton 
mills  have  voted  to  rnaintain  the  number  of  work- 
ing hours  per  week  at  55  as  a  vital  necessitv. 
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Indication   Reported   of  Increasing 
Labor  Efficiency 

In  reply  to  a  questionnaire  issued  by  the  In- 
dustrial Bureau  of  the  Merchants  Association, 
New  York,  49  manufacturers  representing  14  in- 
dustries, reported  in  September,  1919  that  in  gen- 
eral, labor  was  not  more  than  70  per  cent  efficient 
judged  by  normal  standards.  The  present  report 
of  the  same  manufacturers  indicates  some  in- 
crease in  efficiency,  especially  during  the  last  four 
or  five  months.  In  general,  the  increase  cannot 
be  measured  but  is  considered  to  be  now  under- 
way. 

Of  the  49  letters,  23  announced  a  noticeable 
increase  of  efficiency  since  last  September,  five 
merely  allude  to  a  better  spirit  among  their 
employees,  17  have  observed  no  change,  and  3 
report  a  decrease. 

Among  various  reasons  suggested  for  the  im- 
provement are  increasing  number  of  applicants 
for  positions  and  the  change  from  time-work  to 
piece-work. 

One  manufacturer  reported  a  six  weeks  shut- 
down due  to  unsatisfactory  relations  on  account 
of  the  union,  followed  by  a  complete  change 
which  has  secured  an  increase  of  between  30  and 
40  per  cent  in  production  with  a  tendency  to 
still  greater  increase. 

Another  manufacturer  reports  that  since  in- 
agurating  piece-work,  the  output  is  entirely  satis- 
factory, but  that  the  output  on  time  labor  is  fully 
30  per  cent  below  normal. 

Philadelphia  Strike  Becoming  Violent 

The  strike  of  Philadelphia  laborers  for  almost 
double  wage,  reduction  of  hours  from  10  to  8  and 
closed-shop  has  forced  the  employers  in  organ- 
ized action  to  declare  that  if  the  men  did  -not 
return  to  work  they  would  be  locked  out.  that 
the  closed-shop  would  not  be  tolerated  and  that 
common  labor  must  work  10  hours  daily  in  order 
to  keep  skilled  labor  at  work  during  8  hours. 
As  a  result,  the  Trade  Council  has  declared  a 
guerrilla  warfare  to  harass  the  employers  by 
calling  the  rnen  ofi  from  one  important  job  after 
another. 

Work  on  a  number  of  important  buildmgs  has 
been  stopped  or  very  much  retarded,  strikers 
have  attacked  loyal  workmen  with  knives,  clubs 
and  stones  and  serious  disorders  and  arrests  have 
been  frequent. 

Owners  are  afraid  to  commence  operations  on 
account  of  high  prices  of  labor  and  materials  due 
to  strikes  and  transportation  difficulties  and  con- 
tractors are  unwilling  because  they  cannot  be 
sure  that  the  men  will  complete  the  work  after 
commencing  it.  The  blame  for  this  condition  is 
laid  not  on  the  workers  but  on  organizers  and 
agents  who  keep  the  men  discontended  and 
excited. 


construction  of  three  summit  railroad  tunnels  to 
cost  $lH,.')r)0,00()  to  be  owned  by  the  state  and  pro- 
vide for  trains,  automobiles  and  army  trucks. 


Pennsylvania  Automobile  Licenses 

License  No.  469,000  was  issued  by  the  Auto- 
mobile Division  of  the  Pennsylvania  State  High- 
way Department  on  July  9th,  and  the  Depart- 
ment predicts  that  over  525,000  licenses  for  pneu- 
matic tired  vehicles  will  be  issued  this  year.  The 
total  issued  for  such  vehicles  in  1919  was  441,- 
224.  There  has  been  an  increase  also  in  solid 
tired  vehicles,  the  total  on  July  9th  for  the  year 
having  been  41,556,  while  the  total  for  1919  was 
40,893.  The  total  registrations  of  pneumatic 
tired  vehicles  for  the  six  years  from  1914  to  1919 
inclusive,  have  been  as  follows:  104,950,  152,365, 
218.846,  306,001,  363,001,  441,224. 


A  new  New  York  State  law  restricts  trucks 
and  trailers  operating  outside  of  cities  to  a  width 
of  8  feet,  height  of  12  feet  6  inches,  and  total 
weight    of    25,000   pounds. 


Tunnels  Wanted  in  Colorado 

Tn  ^T^^^•pmhpr.  the  ^tatp  nf  Colorado  will  vote  r.n 
tVip  in'+iitivp  ^"d  rpfprrndnrn  petition,  for  whirh 
rnnre  th-m  1^000  cieTiatiirPs  have  been  ';eciired.  tn 
pmend   the   state   constitution   and   provide   for  the 


Coal  Supply 

In  New  York  City,  due  principally  it  is 
claimed  to  tranportation  difficulties,  the  danger 
of  a  coal  famine  appears  to  be  growing  larger 
rather  than  smaller.  Notwithstanding  that  at 
this  season  of  the  year  the  consumption  is  a 
minimum  and  under  normal  coditions  the  re- 
serve should  be  rapidly  built  up  and  stocks  accu- 
mulated during  the  summer,  the  Public  Service 
Commission  reports  that  the  combined  stocks  of 
all  of  the  utilities  in  the  city  only  aggregated 
137,820  tons  on  July  12,  showing  a  falling  off  of 
more  than  50,000  tons  from  the  previous  week 
and  leaving  an  extremely  narrow  margin  of 
safety  for  regular  operations. 

Between  the  miners,  the  producers,  the  rail- 
roads, and  the  government  as  represented  by 
the  Interstate  Commerce  Commission,  there 
is  no  difficulty  in  passing  the  blame  for  this 
situation  back  and  forth  from  one  to  the  other 
and  as  usual,  the  public  and  the  individuals 
suffer. 

Among  those  responsible,  bad  judgment  and 
bad  faith  doubtless  exist  in  several  quarters 
and  although  part  of  the  deficiency  may  be  at 
present  unavoidable,  there  is  little  doubt  that  the 
quantity  is  much  samaller  and  the  price  much 
higher  than  there  is  any  reasonable  excuse  for. 

The  violent  disorganization  of  transportation 
that  has  resulted  from  the  priority  orders  in 
favor  of  coal-cars  does  not  cure  the  situation, 
in  fact  it  does  not  efficiently  relieve  it ;  but  it 
does  work  tremendous  hardships  and  injustice 
to  manv  other  national  fnterests.  particularly  to 
general '  construction.  Until  the  profiteering 
of  both  labor  and  capital  is  under  control  and 
some  very  radical  changes  have  been  made  and 
assistance  provided  to  rehabilitate  the  trans- 
portation system  that  was  wrecked  and  ham- 
strung bv  the  government  administration,  we 
cannot  hope  for  great  or  permanent  improve- 
ment. 
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I)AMA(;i:S      FOR      DKI.AY      ON      PUBLIC      WORKS.      WHERE 
lAQVlDAllA) 

'\'\u-  (  )r('j^'t)ii  Supreme  (  onrt  Imlds.  Star  I  .and 
Co.  \.  (itv  of  r<irtlaii(l.  IS!)  Tac.  ".'IT.  that  a  pro 
vi.sioii  iti  a  coudarl  with  a  iiuinifipality  for  the 
(•reetioii  or  i  imstnutioii  oi  puhHe  works,  siicli  as 
street  iinpi-o\iiiieiils,  that  for  each  day's  delay  iti 
eompK-tiiii,'  the  iinprox  eiiieiil  the  cniilraeto.-  sli(»uhl 
as  n(|ui(hite<l  (hmia^es  ])ay  to  the  nuiiueipalilN  $10 
is  vahd  and  i'uforeial)le  where  the  amouiil  (.f  dam- 
afje  vvouhl  hi-  |)raetieally  iiieapahle  of  conii)Htation, 
and  therefore  the  pioxision  i-onld  not  he  in-ated  as 
a  penaUy. 


CONTRACTOR  ENTITLED  TO  RECOVER  PRO  RATA  FOR 
ROAD  WORK  DONE  BEFORE  DEFAULT  CONTRAC 
TOR  HELD  LIABLE  FOR  COST,  NOT 
REASONABLE  VALUE,  OF  COMPLE- 
TION BY  ANOTHER 

.\  eontraet  was  nuuk'  witli  a  county  to  make  a 
(hrt  hll  for  the  conslruclion  of  a  highway  at  70 
cents  per  cubic  yard.  The  contract  provided  that 
in  case  the  contractor  failed  to  complete  the  work 
the  county  might  complete  at  the  contractor'.s 
expense.  The  total  amount  to  be  moved  under 
the  contract  was  14,000  cubic  yards.  After  the 
contractor  had  removed  about  2,000  cubic  yards, 
proper  notice  was  given,  the  work  was  taken  over 
and  the  contract  relet  at  92  cents  a  cubic  yard. 
The  county  sued  the  contractor  jind  his  surety 
for  the  difference  between  the  ■contract  price  and 
the  reletting  price,  22  cents  per  cubic  yard.  The 
contractor  counterclaimed  for  the  contract  price 
at  70  cents  per  yard  for  moving  2,170  cubic  yards. 
It  was  held,  Bayfield  County  v.  Agren,  Wisconsin 
Supreme  Court,  177,  N.  W.  591,  that  the  con- 
tractor was  entitled  to  recover  on  this  counter- 
claim, such  a  contract  being  divisible,  and  not 
entire,  as  claimed  by  the  county. 

The  question  of  cost  of  completion  has  appar- 
ently never  been  before  the  Wisconsin  Supreme 
Court  before.  The  trial  court  held  that  the 
burden  was  upon  the  county  to  show  what  the 
reasonable  price  of  completing  the  contract  was. 
The  Supreme  Court,  however,  thinks  that  the 
rule  adopted  by  some  courts,  that  when  a  con- 
, tract  provides  that  in  the  event  of  a  breach  of 
the  contract  by  the  contractor  the  owmer  may 
take  possession  and  complete  the  same  at  the 
contractor's  expense,  and  that  the  amount  of 
recovery  is  limited  to  the  reasonable  cost  of  do- 
ing the  work  without  reference  to  the  actual  ex- 
pense thereof,  works  an  injustice  to  the  owner. 
"It  is  a  matter  of  common  knowledge,"  the  court 
savs,  "that  it  is  oftentimes  difficult  to  procure 
labof  to  complete  a  half-finished  job.  Seasonal 
obstacles  oftentimes  present  themselves.  Diffi- 
culty in  procuring  material  and  competent  work- 
men often  renders  the  completion  of  the  task 
more  expensive  than  the  doing  of  the  same 
amount  of  work  would  have  been  under  a  con- 
tinuous ()]>eration.  ...  It  is  much  more  just  and 
reasonable,  under  a  contract  authorizing  the 
owner  to  complete  the  work  at  the  expense  of 
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til'  contractor,  U)  permit  the  owner  to  receive  the 
a»  tual  cost  of  completing  the  contract,  where  the 
r)wner  has  acted  (hiigently  and  in  good  faith,  and 
there  is  no  ev'i(h-nce  of  fraud  or  negligence.  .  .  . 
An  owner  may  not,  of  course,  under  such  circum- 
stances, proceed  to  make  the  completion  of  the 
work  as  <-xpensive  as  possible,  but  where  he  does 
l)roceed  in  good  faith  and  with  diligence  to  have 
the  work  completed,  he  ought  not  to  be  subjected 
to  the  hazards  of  litigation  to  ascertain  the 
amount  due  him  from  the  contractor.  'Ihe  em- 
ployment of  experts  in  cases  of  this  kind  is  not 
always  a  satisfactory  substitute  for  actual  experi- 
ence, and  the  opinion  of  experts  ought  not  to  be 
admissible  where  there  is  no  evidence  of  negli- 
gence or  fraud.  Zimmerman  v.  Jowigensen,  14 
N.  V.  Supp.  54.S  affirmed  144  x\.  Y.  650."  Judg- 
ment for  (lefendants  was  therefore  reversed. 


STATUTORY     LIEN     FOR     CONSTRUCTING     IMPROVEMENTS 
AGAINST    SCHOOL    CORPORATION    PROPERTY 

In  an  action  by  a  contractor  against  an  Indiana 
school  township  to  foreclose  a  lien  on  the  defend- 
ant's real  estate  for  the  cost  of  constructing  a 
sidewalk  abutting  thereon,  the  Indiana  .Appellate 
Court  holds,  Cain  School  Tp.  v.  Synder,  106  X.  E. 
686,  that  the  contractor  was  entitled  to  a  lien 
under  the  Indiana  act  passed  in  1903  to  the  effect 
that  all  common  school  corporations  of  the  state 
shall  be  subject  to  the  same  duties  and  liabilities 
in  respect  to  municipal  assessments  for  the  cost 
of  public  improvements  affecting  their  real 
estate  as  private  owners  of^real  estate,  and  that 
their  real  estate  shall  be  subject  to  liens  on  ac- 
count of  public  improvements  the  same  as  if  it 
had  been  owned  by  a  private  citizen,  excepting; 
only  as  to  penalties  and  attorney's  fees.  The 
contractor  has  the  right  to  have  his  Hen  judicially 
declared  and  established  and  the  extent  and 
amount  thereof  judicially  determined. 


ACCEPTANCE      BY     TELEGRAM     MAKES     COMPLETE      CON- 
TRACT—SUGGESTION   OF    MODIFICATION 

-A  corporation  engaged  in  the  construction  of 
buildings  contracted  for  the  erection  of  a  court- 
house and  jail,  and  to  furnish  certain  material 
therefor  manufactured  by  another  corporation. 
In  an  action  by  the  latter  against  the  construc- 
tion contractor  it  was  held,  E.  T.  Barnum  Iron 
Works  v.  Prescott  Const.  Co.,  102  S  E.  860,  that 
the  question  whether  a  series  of  letters  and  tele- 
grams passing  between  the  parties  constituted  a 
contract  was  for  the  court,  not  the  jury,  to 
determine.  Where  an  offer  expressly  or  impliedly 
requires  or  authorizes  acceptance  by  wire,  the 
sending  of  an  unequivocal  telegram  of  acceptance 
by  the  offeree  to  the  person  making  the  offer 
constitutes  the  transaction  a  completed  contract. 
If  an  offer  is  accepted  as  made,  the  acceptance  is 
not  rendered  ambiguous  or  conditional  b\^  unit- 
ing with  it  an  expression  of  hope  or  suggesting 
that  some  unimportant  addition  or  modification 
be  made  in  its  terms. 
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NEWS   OF  THE  SOCIETIES 


PERSONALS 


A..K..«t    14-is— enc:ini:euing    ix- 

STITI'TK  OF  CANADA.  CALCrAUT 
HK  \NCH.  Meeting  at  Banff.  F.  C 
Kmery.  secretary.  Western  profes- 
sional   meeting.   Calgary,   Canada. 

ViiK.  26-Sept.  3— AMERICAN  PUB- 
LIC HEALTH  ASSOCIATION.  San 
Francisco.      Office   of   Secretary. 

Sept.  7-ie  — NEW  ENGLAND  WA- 
TEU  WOKKS  ASSOCIATION.  An- 
nual convention.  Holyoke.  Mass..  S'ev- 
it'tary.  Frank  J.  Gifford.  715  Tremoni 
Temple.    Boston.    Mass. 

Sept.  13-17 — AMERICAN  PUBLIC 
HEALTH       ASSOCIATlVN.  Annual 

convention    San    Francisco.    Cal. 

Sept.  i:J-1T  —  SOUTH  WESTE  P.N 
WATER  WORKS  AS'SOCIATION. 
Annual  convention.  St.  Charles  Hotel. 
Niw  Orleans.  La.  Secretary.  E.  u. 
Fulkerson.    Waco.    Texas. 

Jan.  25-27  1«21— THE  AMERICAN- 
WOOD  PRESERVERS  ASSOCIATION 
Annual  convention.  Place  to  be  an- 
nounced. 


(OMMirTKK     OK     Kl)l  CATION      KOK 
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This  committee  just  established  by 
the  Department  of  the  Interior  of  the 
I'nited  States,  has  been  formed  to 
study  the  relationship  existing  between 
the  highway  roadbed  and  the  motive 
unit.  It  will  also  study  various  pro- 
blems of  b.ighway  development  and 
tnake  recommendations  for  more  effi- 
cient administration  of  highway  con- 
struction. 

The  comniitt'.e.  headed  bv  T.  H. 
MacDonald.  chief  of  the  U.  S.  Bureau 
of  Roads  and  Col.  Mason  M.  Patrick. 
Corps  of  Engineers.  U.  S.  Army,  has 
distinguished  men  representing  the  tire 
and  rubber  industry,  the  automotive 
industry,  the  American  Association  of 
State  Highway  Officials,  engineering 
schools,  and  the  U  S.  Bureau  of  Edu- 
cation. 

I.    S.    FOItEST   PRODKTS    LABORA- 
TORY  CELEBRATION 

The  Forest  Products  L.iboratory  of 
the  United  States  Department  of  Agri- 
culture and  Forest  Service  held  a  de- 
cennial celebration  at  Madison  Wis- 
consin. July  22-23.  Headquarters  were 
enablished'  at  Park  Hotel.  Capital 
Square,  an.l  the  geneial  assembly  met 
in  tht  Agricultural  Hall.  University  of 
Wisconsin.  H    F.  Weiss,  chairman. 

Important  subjects  ?mong  the  papers 
and  discussions  included.  "Legislative 
Measures  for  Forest  Conservation." 
The  Honorable  Emanuel  L.  Philip, 
r-nvernor  of  Wisconsin ;  'Translating 
Knowledge  Into  Power,"  E.  A.  Birge, 
L.  L.  D..  S.  C.  D..  President  of  the 
University  of  Wisconsin  ;  'The  Forest 
Products  Laboratory.  C.  P.  Winslow, 
Director.  Forest  Products  Laboratory; 
"What  Research  Has  Accomplished  for 
the  Automotive  Industry"  C.  F.  Ket- 
tering. Chief  Engineer.  General  Motors 
Company;  "Forest  and  National 
Prosperity."  Lieutenant-Colonel  W.  B. 
Greeley,  Forester.  Forest  Service.  U. 
S.  Dept.  of  Agriculture  ;  "Some  Prob- 
lems of  the  Pulp  and   Paper  Industry" 


D  C.  Everest.  Secretary  and  tJeneral 
Manager,  Marathon  i'aper  Mills  Com- 
pany :  "America's  Place  in  Industrial 
Research"  H.  E.  Howe,  chairman.  Re- 
search Extension  Division,  National 
Research  Council ;  "Some  Problems  of 
the  Lumber  Industry,"  F.  J.  Scanlon, 
Member  if  the  Forestry  Committee, 
National  Lumlier  Manufacturers'  As- 
sociation., 

A  Wood-Using  Industries  Confer- 
ence on  a  National  Forestry  Policy 
was  held  on  July  2;!  at  2  :00  P.  M.  in 
.'Krgicultural  Hall.  University  of  Wis- 
consin. 

A  meeting  of  the  Executive  Com- 
mittee of  tht  American  Wood  Preserv- 
ers' Association  was  held  on  the  after- 
noon   of    July    22. 

Deans  of  Forestry  and  Engineering 
Sciiools  met  July  24  to  consider  a 
curriculum    for    forest    Engineers. 

There  was  a  meeting  of  the  Inter- 
regional Technical  Committee  of  the 
Xa'iona!  Lumber  Manufacturers'  As- 
sociation on  the  morning  of  July  24. 

Tiie  V'eittian  Nigiit  Regatta  of  the 
L  niversity  of  Wisconsin  was  held  at 
the  foot  of  Park  Street  on  Lake  Men- 
(iota  on  the  afternoon  and  evenings  of 
July   23. 

MISSOl  Kl     GOOD     ROADS    FEDER.V- 
TIO.\ 

On  July  12.  a  meeting  of  thirty-five 
members  of  the  Missouri  Good  Road? 
Federation  representing  the  executives 
and  finance  committees  and  the  stand- 
ing committees  was  held  at  the  office 
of  the  Federated  Roads  Council.  St. 
Louis,  and  adapted  a  plan  for  raising 
a  $100,000  compaign  fund  to  prom.ote 
the.  .$(i0.000.000  bond  issue  for  road  im- 
provement in  Missouri  to  be  voted  on 
in   Novemlxr. 

For  this  purpose.  St.  Louis  will  raise 
^"'75.000  and  Kansas  City  will  raise  $.50.- 
000;  part  of  the  money  to  be  turned 
(>ver  to  the  state  organization  and  part 
of  it  to  be  used  for  promotion  of  city- 
activities.  The  program  includes  vig- 
orous advertising  and  a  truck  tour 
through  the  state. 

A  general  convention  of  the  Missouri 
Good  Roads  Federation,  including 
county  organizations  with  a  roster  of 
irore  than  15.000  names,  will  be  held 
i  1  St.  Louis  in  the  latter  part  of  Aug- 
i^st 
AMERICAN    MILITARY    ENGINEERS 

The  Buffalo  Chapter  of  the  Society 
of  American  Military  Engineers  has 
been  organized  and  elected  Col.  Clarke 
S.  Smith,  pres.,  and  Captain  A.  B. 
Jones,  secretary  and  treasurer. 
\MERIC.\N  ASSOCIATION  OF  EN- 
GINEERS 

At  the  July  15th  meeting  of  the 
Indianapolis  Chapter,  the  principal 
subjects  considered  were  the  practice 
of  free  engineering  service  by  govern- 
n;ental  or  educational  institutions  and 
manufacturing  firros.  the  work  of  the 
railway  wage  boards  now  sitting  at 
Chicago,  the  improvements  of  the  loca' 
street  railway  service,  and  the  plans 
designed  by  the  architects'  association 
for  an   Indianapolis  civic   center. 


Springer.  E.  R.,  has  been  apjiointed 
chief  engineer  of  the  Boston  Transit 
Department. 

Davis,  E.  S.,  chief  engineer  of  the 
Boston  Transit  Dept.,  has  resigned 
after  many  years  of  service  for  the 
city. 

Donnelly.  C.  E.,  has  been  appointed 
office  engineer  for  the  city  planning 
commission,    Kansas   City    Mo. 

Baron,  E.  V.,  is  in  charge  of  the 
Priest  Rapids  Irrigation  District,  with 
head(|uarters  at  White  Bluffs,  Wash. 

Green.  H.  P..  has  l)een  made  i)re.si- 
dent  of  tlie  Herl)ert  Post  (ireen  and 
.Associate  Inc.,  archieects,  engineers 
and  cost  engineers,  New  York  City. 

Mooncy,  B.  E.,  has  been  appointed 
city  engineer  and  water  commissioner 
of    Whitefish,   Mont. 

Leighton.  M.  O.,  has  been  organized 
an  engineering  firm  in  Washington,  D. 
C. 

Beattie,  (i.  T..  is  highway  engineer 
for  t'e  U.  S.  Bureau  of  Public  \Vorks 
at    Missoula.    Mont. 

Lingley.  Ralph  G.,  has  been  elected 
superintendent  of  sewers  of  Worces- 
ter.   Mass. 

Moore,  H.  J.,  has  been  appointed 
forester  of  Provincial  Highways  for 
Canada,  and  will  have  charge  of 
beautifying  the  roadways  by  planting 
shade  trees  and  shrubs. 

Blunt.  G.  A.,  has  been  appointed 
engineer    of    Dubu(|ue    County,    la. 

Mackall.  J.  N..  has  been  appointed 
chairman  and  chief  engineer  of  the 
State  Roads  Commission  of  Maryland. 

Dunn,  H.  L..  has  been  appointed 
superintendent  of  street  construction, 
Columbus.   Georgia. 

Bramhall.  I.  N.,  a  contractor  in 
Tekamah.  Nebr.,  was  killed  by  a  train 
June    1. 

Parmer.  Claude,  vice-president  of 
the  Kuest  Contracting  Company,  In- 
dianapolis, was  recently  killed  by  a 
bridge  erection  accident  at   Cincinnati. 

Butler.  Wm.  P.,  senior  highway  engi- 
neer of  the  U.  S.  Bureau  of  Public 
Works,  and  has  resigned  from  that 
position  and  has  become  consulting 
engineer  of  the  Southern  Surety  Com- 
pany in  charge  of  their  highway 
interests. 

Earle.  D.  M..  has  been  appointed 
city  engineer  of  Worcester.  Mass. 

Boggs.  J.  S.,  has  been  appointed 
state  highway  engineer  of  Kentucky. 

Taylor.  P.  T.,  has  been  made  city 
manager  of  Grand  Haven,  Mich. 

Kuiicka.  O.  C.  and  A.  E.  Boyte  have 
established  the  Delta  Engineering  Co., 
at  Greenville.  Miss. 

McKee.  Alfred,  has  been  appointed 
engineer  in  charge  of  bridge  construc- 
tion for  Polk  County.  la. 

Moultrop.  I.  E..  has  been  elected  by 
the  L^nited  Engineering  Society  as  a 
trustee  of  the  American  Society  of 
Mechanical  Engineers  and  a  member 
of  Engineering  Foundation  Board. 

Deeds.  J.  F..  of  the  U.  S.  Geological 
Survey,  is  investigating  the  irrigation 
projects  along  the  Musselshell  River, 
Mont. 

Scott.  T.  S..  is  in  charge  of  road  con- 
struction work  in  Brockville,  Ont. 
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i.\i\i:uoon   itovii   |-im«»iiin<.    m\- 
«  mini: 

A  macliiiic  loi  climinaliiiK  liaiul  work 
in  |iiii..liiin;  (.oiuti'iv  roads  ami  |>avi- 
'  (.'Ills  has  lu-ni  put  mi  tin-  marUi-l  l>y 
0  Lakcwi'iul  I'liii-iiutTinK  (.'"nipany. 
i  liis  iustilhilioii  pninits  tin-  use  of 
I  it-r.  roai  MT  nii\tiiri>.  rnimxcs  air 
n<!   water   from   tlie  lomrctr  and   cn- 


alilcs   a   coarser   aijKrcK'iitc   to   lie   used 
lliaii   is   |)ra(-ti(°al)l<-   with   liaiid   work. 

Tlio  marliiiir  spreads  the  conrrcte  as 
it  i-oincs  to  till"  niixt-r  to  approxiiiialely 
tiic  (Icsiri-d  li<i«lit  idd  i  rowii  ;  la;ni>s 
anil  conipail^  tin-  roncrctr  lo  llir  Iniisli- 
rd  hci.'^ht  ;.  id  crown;  and  floats  the 
sill  face  of  the  concr  ■le  smooth  with  a 
l)(lt       In     hi.,   w;iv   the   marhine  eiiahlrt 


,1.  i)ixi:ss].\(;  coxckiri'i-:  ro  aim'Koxiaia  1 1.  ii^.I'mi  and 

C'KOWX    WITH    STKIKE-OI-F 


SMOOTHING    SIRFACE    OF    CEMENT    PAVEMENT    WITH    BELT    ATTACHMENT 
OF  FINISHING  MACHINE 


the  work  to  l)c  done  more  rapidly  an<I 
with   a  smaller    ff»rce   than  by   hand. 

As  fhe  trachine  '.ravels  back  and 
forth  iin<ler  its  own  |)ower,  a  scrccd- 
like  <lement,  called  th(  strikc-ofF, 
sjjrcads  the  concrete  to  the  ai)|»roxi- 
matc  lieiKii'  and  surface,  after  which 
the  tamper,  located  just  back  of  the 
strike-off.  t.tinps  the  concrete,  the  first 
time  over  with  lonx  hard  stroke,  the 
second  time  with  a  short  rapid  stroke, 

I  <-iiliimally  aKitatiiiK  the  concrete  as 
r().;iilated  by  the  operator. 

At  the  rear  of  the  machine,  a  finish- 
\t.K  belt  moves  sl'>wly  across  tlic  sur- 
lace  of  the  concrete  tf>  ^ive  it  a  smr^oth 
linis'i.  which  howevtr,  is  sometimes 
omitted  in  favfjr  of  the  Cinish  produced 
by  rapid  strokes  of  the  tamper  that 
Kave  a  slixhtly  rouKhcncd  surface  and 
a  perfectly  true  crown. 

The  rcfluced  amc>unt  of  water  and 
the  thfjrou^h  tamping  produce  a  con- 
crete that  is  stronger  than  the  handfin- 
ish  i)avemcin  and  permit  the  use  of 
concrete  ^o  dry  that  it  can  be  satis- 
f.K  lorily  hauled  a  co.isiderablc  distance 
rom   a   central    mixing    plant   without 

paration  of  the  aggregate. 

The  machine  can  be  operated  by  one 
'!;'.n    on    cither    side   of   the   road   and 

II  he  has  two  helpers  with  spades, 
the  work  can  be  dcjiie  better  than  is 
•  rdinarily  done  by  eight  or  nine  men. 

The  machine  was  successfully  used 
"II  about  200  road  fobs  in  the  year 
r.'K*. 

!•(  UK       M  ATKR       F«)Il        .S\M>IMI\(; 

This  pamphlet  describes  the  im- 
portance of  puriffying  water  in  swim- 
ming pools  and  the  manner  in  which 
it  can  be  reliably  and  economically  per- 
formed by  use  of  the  Wallace  &  Tier- 
r.an  Companys'  chlorine  control  appar- 
atus. The  state  laws  of  Florida  and 
of  California  require  a  high  standard 
of  purity  to  be  maintained  for  the 
water  of  swimming  pools  which  can 
he  secured  either  by  waste  and  refill- 
ing, or  by  circulation  and  purification. 

If  a  .■jO.OOO-gallon  pool  be  refilled 
once  a  week  with  water  costing  .")C  per 
100  gal.  the  annual  cost  will  probably 
exceed  $1,2.")0.  Better  results  for  the 
same  pool  are  claimed  by  the  use  of 
the  chbirine  purification  process  at  a 
daily  cost  ct  only  (>c  for  chlorine  and 
a  total  cost  including  the  interest  on 
the  investment,  of  not  more  than  30c 
per  day.  It  is  claimed  that  the  same 
water  after  being  used  6  months  with 
daily  purification  is  often  purer  than 
when   first   admitted   to   the   pool. 

The  chlorine  is  sold  in  liquid  form 
in  10  to  150  pound  cylinders  and.  when 
released.  volatilizes  and  passing 
through  a  pressure  compensator  is  in- 
troduced into  a  solution  jar  where  it 
-  throughly  mixed  with  water  and 
ischarred  by  gravity  into  the  pool. 
When  this  method  is  used,  additional 
water  supply  is  only  necessary  to  com- 
pensate  for  evaporation  and  waste. 
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R.WSOMK    STA!VD.\RD    MIXBRS 

The  Kansoine  staiulard  mixers,  1920 
model,  represent  the  combination  of 
successive  developments  for  70  years 
in  tlie  uninterrupted  succession  from 
the  first  Ransonie  and  his  son,  E.  L. 
Ransome.  "The  fatlier  of  the  concrete 
mixer  industry,"  to  the  present  Ra«- 
some  Concrete  Machinery  Company, 
which  designs  and  manufactures  all 
kinds  of  plant  and  equipment  for 
concrete   construction. 


The  new  hoist  drum  is  of  a  conical 
shape  with  a  si)iral  groove,  increasing 
llie  life  t)f  the  hcjist  rope  and  provid- 
ing for  an  acceleration  t)f  hoist  si)eed 
as   the   load   becomes  lighter. 

The  batch  hopper  is  i>rovided  with  a 
vertical  sliding  gate  mounted  entirely 
on  the  outsiile  ot  the  iiopper  with  the 
guides  so  arranged  that  there  is  no 
point  at  which  concrete  can  lodge  and 
interfere  with  the  operation  of  the 
Rate. 


UIXINU    BLADES    THAT    KXEAU,    RIH,    AM)    CKIXD 
THE    AGGREGATE 


The  Standard  mixers  are  heavy,  and 
are  claimed  to  be  durable  and  efficient. 
Their  capacities  are  rated  for  a  wet 
mixed  product  made  with  stone  not 
larger  than  I'i.  inch  diameter  and  iVi 
gallon  of  water  per  cubic  foot  of  con- 
crete. The  mixer  is  materially  modi- 
fied in  the  present  1920  design,  com- 
menced in  1918  and  thoroughly  tested 
to  prove  every  new  detail  and  insure 
abundant  strength.  The  truck  and 
frames  are  very  substantial  and  all  of 
the  principal  bearings  are  equipped 
with  Hyatt  rollers  mounted  in  ball 
and  socket  hangers  that  insure  abso- 
lute  alignment  and  eliminate  a  large 
amount  of  friction 

The  old  cast-iron  drums  are  re- 
placed by  steel,  equipped  with  extra- 
heavy  steel  mixing  blades  which 
operate  on  the  principle  of  grinding, 
rubbing,  contact  and  forcible  kneading 
of  the  materials  into  a  homogeneous 
body — concrete."  The  special  shape 
and  arrangement  of  the  mixer  l)lades 
enable  the  machine  to  handle  dry  mix 
which  is  even  more  difficult  than  wet 
mix. 

The  drums  are  provided  with  high- 
carbon  sieei  tires  forged  by  drop  ham- 
mers from  a  solid  billet,  rolled,  turned 
and  shrunk  on,  thus  gi\nng  an  effi- 
ciency equal  to  that  of  locomtive  tires 
-■uid  insuring  against  the  flat  wearing 
of   other   kinds  of  tracks. 

In  order  to  insure  the  rapid  dis- 
charge of  the  dry  mixture,  the  num- 
ber of  blades  in  the  drum  has  been 
doubled.  The  discharge  mechanism 
has  been  completely  redesigned  ,and 
is  now  mo'lified  by  tiie  additi6n  of  a 
splash  plate  lo  prf^vent  any  slopping. 


INDUSTRIAL  NOTES 


THE    I.\DrSTKI  VI-    CITY    OF    BI.A>V- 
KNOX 

About  1,000  persons  are  employed 
in  the  Blaw-Knox  shops,  most  of 
whom  live  in  Old  Hoboken.  A  peti- 
tion signed  by  the  people  of  the  town, 
asking  the  U.  S.  Senate  to  change  the 
postoffice  name  to  Blawnox,  has  just 
been    granted. 

"Blawnox"  is  the  home  of  Blaw- 
Knox  Co.,  manufacturers  of  Blaw 
Buckets,  Blawforms  concrete  Con- 
struction, Knox  Water-Cooled  Doors 
and  Ports,  Prudentian  Steel  Buildings 
Transmission  Towers,  and  other  struc- 
tural  and   plate   steel   products. 

The  Blaw-Knox  Company  first 
established  in  Hoboken  about  five 
years  a^o,  occupying  a  comparatively 
small  slrop,  at  the  same  time  operating 
another  plant  at  Wheatland,  Pa.  About 
•  two    years    ae'>    the    latter    plant    was 


removed  and  added  lo  the  Hoboken 
works.  Tin-  magnitude  of  the  works 
has  since  increased  by  the  erection  of 
a  large  hammer-welding  plant,  aug- 
menting tilt  already  extensive  oxy- 
aceylene  and  electric  welding  facili- 
ties of  Mlavv-Knox  Conqiaiiy. 
AMKUIC  \N-I,\  FI«A!\<I<;  riHK  K\- 
<;i\K    <().MI'A.\%     IIV<-OUi>OitATKI) 

The  American-LaFrance  Fire  En- 
gine Company,  Inc.,  reports  June 
sales  of  27  important  items  of  pump- 
ing engines,  hose  carts,  combination 
cars,  service  trucks  and  tractors  and 
June  siiipmcnts  of  .'{.'i  items  of  similar 
nature.  These  have  gone  to  18  dif- 
ftreiit  states  and  to  Canada  and  Japan. 
IOWA  IIOAl)  Id  ll,IMi\<i  tOMI»A.\Y 
FOIOIKI) 

The  Iowa  Willite  Construction 
Company  has  been  organized  by  a 
numl)er  of  Davenport  citizens,  with 
Alfred  C.  Mueller  as  president  and 
William  Howe  as  general  manager. 
It  is  the  plan  of  the  company  to  place 
some  stock  in  each  county  of  the  State. 
The  company  will  specialize  in  the 
construction  of  pavements  and  roads, 
{specially  that  type  of  road  known  as 
"Willite." 

The  Keystone  Sheet  Metal  Works, 
i;t9  Broome  Street,  Newark,  N.  J., 
have  been  organized  to  manufacture 
sheet  metal  i)roducts.  Samuel  Kibbel 
heads  the  company. 

.MAMMOTH       (UtADERS       SOLD 
\VHOI.KS.\LK 

On  account  of  the  scarcity  and  high 
cost  of  materials  and  the  difficulty 
and  uncertainty  of  transportation,  the 
state  of  Nebraska  has  modified  its 
highway  constructfon  problem  and  is 
temporarily  devoting  a  larger  part  of 
the  new  construction  to  the  building  of 
earth  roads  of  a  character  that  can  later 
be  transformed  into  hard  surface 
roads  when  conditions  are  more  fav- 
orable. 

To  supplement  the  scarcity  of  men 
and  plant,  the  state  has  purchased 
for  use  this  season,  a  consignment 
of  TO  Austin-Western  Road  Machinery 
Company's  Mammouth  graders  weigh- 
ing 6,3.50  pounds  each  and  having 
blades  12  feet  long.  The  graders  are 
accompanied  by  heavy  tractors  that 
are  available  for  any  kind  of  hauling 
when  not  in  service  with  the  graders. 

This  equipment  equals  an  army  of 
laborers  with  hundreds  of  teams  and 
is  doing  the  work  more  rapidly,  satis- 
factorily and  economically  than  it 
could  be  accomplished  by  hand,  while 
the  use  of  a  single  type  of  machine 
avoids  complication,  makes  both  ma- 
chines and  operators  interchangeable, 
reduces  first  cost  and  maintenance  and 
establishes  a  desirable   standard. 


.MA.M.\!()T1I    ROAD  (.K.VDKR    .MA(  III.VE   TO    BE   HANDLED   BV   TRACTOR 
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Flood  control  dam  built  for  the  Los  Angeles  County  Flood  Control  District, 
with  a  maximum  height  of  130  feet,  in  the  construction  of  which  not  more 
than   twenty-one   men   were   used,   thanks    to    labor-saving    machinery    and 

methods. 


There  has  rccentl\  htcn  completed  near  Pasa- 
dena, California,  a  dam  known  as  the  Devil's 
Gate  Dam  across  the  Arroyo  Seco  which  will 
create. a  reservoir  covering  about  200  acres.  Ihc 
quantity  impounded  is  not  large,  but  the  purpose 
of  the  reser\c)ir  is  not  primarily  that  of  storage 
but  rather  Hood  control.  The  channel  of  this 
stream  can  carry  about  7,000  second  feet  with- 
out damage,  but  when  the  amount  exceeds  this 
there  is  danger  of  wash-outs  and  other  injurious 
effects,  and  the  tloods  in  the  stream  sometimes 
reach  11,000  second  feet.  At  such  times  the  dam 
will  hold  back  the  peak  flow  of  the  flood,  which 
is  of  short  duration  because  of  the  steepness  of 
the  water  courses  and  other  topographical  fea- 
tures of  the  country.  The  work  is  being  done 
for  the  Los  Angeles  County  Flood  Control  Dis- 
trict, of  which  J.  W.  Reagan  is  chief  engineer. 

The  dam  is  310  feet  long,  its  maximum  height 
is  about   130  feet,  it   is  2  feet  thick  at  the   top 


and  about  75  feet  at  the  lowest  point,  in  addi- 
tion there  are  a  driveway  and  two  sidewalks 
across  the  top  of  the  dam,  which  overhang  the 
down-stream  face  of  the  dam  and  are  supported 
by  flying  buttresses.  Along  the  sidewalks  are 
solid  railings  with  lamp  posts  at  intervals.  This 
roadway  carries  traffic  between  Pasadena  and 
Mint  Ridge.  The  entire  dam,  buttresses,  etc.,  con- 
tains about  35,000  cubic  yards  of  concrete.  In 
connection  with  the  dam  is  a  spillway  about  100 
feet  wide  and  250  feet  long  which  is  paved  and 
walled  with  concrete.  Also  there  is  an  outlet 
tunnel  500  feet  long  and  14  feet  in  diameter, 
dri\'en  through  the  solid  rock  and  lined  with  re- 
inforced concrete.  This  outlet  is  controlled  by 
three  7-foot  by  9-foot  sluice  gates  which  operate 
in  a  gate  house.  A  view  of  the  completed  dam 
was  shown  on  the  front  cover  last  week. 

Solid    rock    for    the    foundation    was    reached 
without   any   deep   excavation,   being  found   not 
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more  than  15  feet  below  the  stream  bed.  As  a 
consequence,  very  little  water  was  encountered 
in  the  foundation  excavations.  In  doing  the  exca- 
vating, a  large  derrick  with  a  90-foot  boom  was 
used. 

The  entire  construction  is  of  concrete,  the 
cement  for  which  was  furnished  by  the  county. 
The  aggregates  were  taken  from  the  stream  bed 
above  the  dam  by  steam  shovel  and  were  hauled 
by  motor  trucks  up  an  inclined  road  and  bridge 
to  the  mixing  plant.  This  plant  was  built  on  the 
bank  at  one  end  of  the  dam  and  at  such  height 
that  it  was  possible  to  pour  eighty  per  cent  of 
the  concrete  in  the  dam  by  chute  directly  from 
the  mixer.  The  balance  of  the  concrete  was 
carried  to  place  by  means  of  concrete  cars. 


It  will  be  seen  that  little  hand  work  was  re- 
quired, the  aggregate  being  loaded  by  the  exca- 
vating shovels  into  trucks  which  carried  it  direct- 
ly to  the  mixer,  while  the  latter  discharged  it  by 
chute  directly  into  the  dam.  Under  more  com- 
mon methods  of  construction  work  of  this  kind, 
a  construction  gang  of  about  75  men  would  have 
been  employed.  Owing  to  the  labor-saving  de- 
vices used  by  the  contractors,  Brent  Bros,  of  Los 
Angeles,  there  were  never  more  than  21  men  on 
the  job  at  any  time. 

In  addition  to  the  aggregate  and  the  cement 
which  was  furnished  by  the  county,  about  200,- 
000  lbs.  of  reinforced  steel  was  used.  The  total 
cost  of  the  dam  will  be  something  over  $200,000 
in  addition  to  the  cost  of  the  cement. 


Some  Small  Imhoff  Tanks 


By  W.  A.  Hardenbergh 


Plans  prepared  by  state  health  boards  and  others  for  sewage  treatment  plants 
for  schools  and  institutions  and  small  communities.  Various  retention  periods 
and  capacities  per  capita  are  recommended  by  different  designs  and  for  dif- 
ferent sizes.     The  cost  exceeds  that  of  a  septic  tank,  which  may  or  may  not 

be  justified  by  better  results. 


Within  the  past  three  or  four  years  generally, 
but  particularly  in  North  Carolina,  where  a  state 
law  requires  that  all  houses  within  300  yards  of 
another  residence  shall  be  provided  with  a  sani- 
tary means  of  sewage  or  excreta  disposal,  the 
question  of  sewage  treatment  for  homes,  small 
communities,  institutions,  and  the  like  has  be- 
come an  important  matter.  This  is  due  as  well 
to  the  great  tendency  of  the  past  few  years  to 
instal  running  water  wherever  possible  in  homes, 
etc.,  as  it  is  to  the  increased  demand  for  sanita- 
tion. 

This  tendency  produces  the  problem  of  pro- 
viding a  cheap  method  of  sewage  treatment 
which  shall  require  no  care  or  maintenance  in 
operation,  no  skilled  supervision,  and  no  cost  of 
upkeep.  In  a  general  way,  the  septic  tank  has 
done  as  well,  perhaps,  as  could  be  expected,  for 
there  is  no  piece  of  complicated  machinery  that 
will  run  for  any  long  time  with  no  care,  mainten- 
ance or  supervision.  The  small  septic  tank  has 
been  used  in  such  a  variety  of  ways,  installed  so 
often  by  men  entirely  ignorant  of  its  principles, 
and  in  places  where  its  chances  for  proper  opera- 
tion were  so  small,  that  it  is  indeed  wcnderful 
that  its  reputation  has  survived  at  all.  An  arti- 
cle in  Municipal  Journal  and -Public  Works  some 
time  ago  pointed  out  the  wide  divergencies  of 


such  authorities  as  State  Boards  of  Health  in 
relation  to  the  capacity  per  person  of  these  small 
tanks. 

That  near  relative  of  the  septic  tank,  the  Im- 
hoff, or  two-story  settling  tank  has,  within  the 
past  few  years,  come  into  a  great  deal  of  well- 
merited  favor  in  this  country.  It  is  very  gener- 
ally used,  now  a  days,  in  large  and  even  in  fairly 
small  installations,  such  as  at  the  aviation  fields 
during  the  war  (these  were  all  or  nearly  all  cir- 
cular installations)  and  at  institutions.  It  is 
also  being  proposed  for  very  much  smaller  in- 
stallations, several  of  which  are  shown  hereafter. 

Without  entering  here  into  any  argument  as 
to  the  merits  of  the  Imhoft  tank  over  the  septic 
in  very  small  installments,  it  may  be  stated  that 
the  claims  for  the  former  are  an  effluent  non- 
septic  and  free  from  odors,  (through  this  is  not 
a  weak  point  with  septics  in  the  ordinary  small 
installation),  and  a  sludge,  also  free  from  odor, 
much  easier  to  handle  and  useful  as  a  fertilizer. 

Essential  elements  of  design  of  small  Imhofif 
tanks  as  laid  down  by  Frank  in  a  recent  publica- 
tion of  the  U.  .'^.  Public  Health  Service  (Bulletin 
No.  101)  are:  A  mean  detention  period  of  not 
less    than    4.5     hours,    and    sludge    and    scum 
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(.liainbcr  capacities  of  not  Ic-ss  than  3.5  and  2.5 
cubic  feet  per  capita  respectively.  The  various 
state  boards  of  licalth  do  not,  as  a  rule,  lay  down 
very  rij^id  specifications.  In  general,  they  are 
\iry  liable  to  assume  that  the  same  principles, 
(pianlities  and  measurements  may  be  followed  as 
in  the  case  of  small  se])tiis. 

I'igure  1  shows  an  liiilioll  tank  designed  by 
the  Illinois  State  Hoard  of  Ib-.ilth  to  care  for  the 
wastes  from  a  household  of  ten  people.  Owing 
to  the  uneven  rate  of  How  in  such  small  installa- 
tions, the  retention  period  advised  is  5  to  h  hours 
or  about  three  times  the  average  for  larj^er 
plants.  This  tank  is  one  of  the  deeper  of  the 
small  designs  and  calls  for  a  <lepth  of  sewage  of 
about  12  feet,  while  the  tank  itself  is  only  3 
feet  wide  and  four  feet  long,  inside  measure- 
ments. The  total  capacity  of  the  tank  is  very 
nearly  a  thousand  gallons,  which  is  much  larger 
then  is  generally  regarded  as  required  for  a  septic 
tank  to  handle  the  waste  of  ten  people.  The 
cost  of  this  tank  in  1916  was  set  at  about  $60, 
which,  of  course,  would  not  be  applicable  with 
1920  prices. 

Figure  2  shows  a  two-story  tank  designed  by 
the  Ohio  State  Board  of  Health,  for  use  by  ten 
people.  On  the  basis  of  design,  sludge  will  have 
to  be  removed  about  twice  a  year.  This  tank 
is  slightly  shallower  than  the  tank  shown  in 
Figure  1,  but  slightly  larger  in  perimeter,  being 
3  feet  8  inches  wide  and  4  feet  6  inches  long. 
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The  total  de[>th  is  10  feel  3  inciies,  but  the  effec- 
tive depth  of  sewage  is  9  feet  6  inches  (average), 
'ihe  cubic  capacity  of  this  tank  is  over  a 
thousand  gallons,  being  somewhat  larger  than 
the  lUinijis  tank  lirsi  shown,  as  is  the  retention 
cai)acity  also.  The  scum  area  is  amply  large,  in 
the  neighbfjrhood  of  45%  of  the  tank  area. 

A  tank  designed  by  the  .State  Board  of  Health 
of  Wisconsin  is  shown  in  l''ig  3.  No  measure- 
ments are  given  with  this  design,  but  the  gen- 
eral requirements  for  tanks  in  that  State  are  30 
gallons  per  capita. 

The  Ohif)  State  iioard  of  Health  has  also  de- 
signed a  tank  for  school  use.  This  tank,  shown 
in  iMgure  4,  will  care  for  250  pupils,  the  basis  of 
design  being  a  flow  of  15  gallons  per  capita  per 
day.  The  flow  may  be  passed  through  either 
or  both  chambers.  The  capacity  of  the  channels 
is  based  upon  a  detention  period  of  4  hours  (2 
hours  for  each  channel).  The  tank  will  care  for 
3,750  gallons  per  day,  with  total  flow  occurring 
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FIG-    1— "TANK   ON    I'KINi'IPLE    OF   EMSCHER   TANK, 
SUITABLE  FOR  HOUSEHOLD  OF  TEN  PERSONS" 


FIG.   2 — FOR  USE  BY  TEX  PEOPLE 
By  Ohio  State  Board  of  Health. 
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J^/^^a/zorr   of  Irrrhoff  Tanh 
FIG.  3— DESIGN  OF  WISCOXSIX  STATE  BOARD  OF 
HEALTH 

during  the  8-hour  school  day.  Slots  and  overlap 
are  both  6  inches.  The  sludge  compartment  has 
a  sewage  capacity  of  200  cubic  feet,  which  is 
estimated  to  be  sufficient  for  a  9  months  accumu- 
lation of  sludge.  The  gas  vent  has  an  area  of 
about  17%  of  the  tank  surface.  The  depth,  ex- 
tremes, is  12  feet  4  inches.  The  cubic  capacity 
of  the  tank  is  in  the  neighborhood  of  5,000  gal- 
lons. As  in  nearly  all  the  tanks  described  pre- 
viously, a  sludge  discharge  pipe  is  provided. 

Frank  Rhynus  in  the  bulletin  previously  noted 
(U.  S.  P.  I.  B.  No.  101).  shows  several  designs  for 
small  Imhoff  installations.  The  tank  built  to 
care  for  a  family  of  five  people  with  a  total  daily 
flow  of  150  gallons  of  sewage,  calls  for  a  settling 
chamber  capacity  of  8  cubic  feet,  corresponding 
to  a  period  of  9  to  10  hours,  for  a  sludge  chamber 
capacity  of  5  cubic  feet  per  capita,  a  scum 
chamber  area  of  1.2  square  feet  per  person  and 
a  scum  chamber  volume  of  3  cubic  feet  per  capita. 

The  tank  is  the  smallest  of  any  heretofore 
shown  and  is  3  by  4  feet  in  plan  and  6  feet  deep, 
with  a  depth  of  sewage  of  5  feet.  Scum  boards  are 
placed  12  inches  from  each  end.  A  section  of 
the  tank  is  shown  in  Fig.  5.  This  tank  is  com- 
bined with  a  dosing  chamber  and  sand  filter  bed. 
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FIG.    .5 — FOR  A   FAMILY   OF 
FIVE  PERSONS 

For  a  family  of  6  persons  using  320  gallons  per 
day,  the  same  tank  is  used  but  the  secondary 
treatment  is  varied  considerably.  This  tank 
has  a  working  capacity  of  about  450  gallons, 
which  is  considerably  in  excess  of  the  require- 
ments of  5  people,  as  a  rule,  with  the  septic  tank. 
Other  designs  are  shown,  worked  out  for  vari- 
ous combinations  and  sizes,  in  the  bulletin,  which 
was  prepared  by  Frank  Rhynus  under  the  di- 
rection of  Prof.  E.  B.  Phelps. 

Figures  6,  7,  and  8,  show  some  designs  for 
considerably  larger  installations.  Figure  6,  which 
has  a  depth  of  sewage  of  9  feet  10  inches  and  a 
plan  of  5  feet  6  inches  by  8  feet  at  the  top,  3  feet 
6  inches  in  width  at  the  bottom,  was  built  to  care 
for  150  houses  in  a  mining  community.  This  is 
a  fairly  cheap  construction.  The  scum  chamber 
area  and  volume  are  ample. 

Figure  7  is  a  plain  rectangular  tank  of  more  or 
less  standard  design.  It  is  built  to  care  for  300 
people  or  785  school  chidren.  The  depth  of 
sewage  is  12  feet  6  inches  and  the  tank  is  11  feet 
square.  In  the  original  plan,  no  sludge  discharge 
pipe  is  provided  in  this  tank,  but  it  can  easily 
be  added. 

A  somewhat  peculiar  arrangement  is  shown  in 
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FIG.    4— PLAN    AND    SECTIONS    OF    TWO-STOP.Y    SET- 
TLING      TANK    FOR    SCHOOL    OF    250    PUPILS — 
OHIO   STATE   BOAP.D   OF   HEALTH 

Figure  8,  which  was  built  to  care  for  300  people, 
the  same  as  tank  Figure  7.  It  is,  however,  of 
much  less  capacity,  with  an  effective  depth  of 
less  than  11  feet,  a  width  of  7  feet  and  a  length 
of  the  same.  This  design  is  considered  faulty 
owing  to  the  poor  arrangement  of  the  interior, 
which  not  only  adds  to  the  cost,  but  may  also 
cause  difficulty  by  the  trapping  of  gas  or  the  form- 
ing of  a  mat  under  the  projecting  shelf. 

Undoubtedly  the  small  Imhoff  tank  can  be 
used  satisfactorily,  even  in  depths  as  little  as  5 
feet,  and  in  such  designs  as  those  shown  above 
will  produce  good  effluent  and  sludge.  Neither 
is  there  any  doubt  but  that  their  cost  is  greater 
than  septics  built  for  equivalent  numbers  of  peo- 
ple or  amounts  of  sewage.  It  will  be  noted  in  every 
case  above  that  the  tank  capacity  for  the  2-story 
tank  is  generally  50%  to  100%  greater  than  that 
provided  or  required  for  the  septics.  Extra  depth 
of  excavation  costs  more,  also,  and  concrete 
work  is  usually  more  complicated,  which  means 
that  the  cost  per  yard  will  be  greater.  It  will 
thus  generally  be  a  matter  to  determine  locally 
whether  or  not  the  extra  cost  of  Imhoff  construc- 
tion will  be  balanced  by  better  results  in  opera- 
tion for  the  small  plants. 

yote:   F\(j.  6,  7  and  8  •will  he  found  on  the  next  pcge. 
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FIG  6— DESIGNED   FOR   150 

HOUSES   IN  A  MINING 

COMMUNITY 


FIG.  7 — DESIGNED   FOR  3i>0 
PEOPLE.   OR  785   SCHOOL 
CHILDREN 


FIG.    8— FOR   .300    PEOPLE 


Heat  Value  of  Toronto's  Sewage  Sludge 

Investigations  have  been  made  by  Toronto  to 
determine  the  heating  value  of  sludge  accumu- 
lating at  the  sewage  disposal  plant,  and  these  in- 
dicate that  such  value  is  nearly  three  times  that 
of  garbage.  A  fuel  manufacturing  company  has 
contracted  to  purchase  the  city's  garbage,  paying 
$1.00  a  ton  for  the  same,  and  it  is  hoped  that 
similar  arrangements  may  be  made  for  disposing 
of  the  sludge  if  it  is  found  to  have  a  heat  value 
warranting  its  use. 

The  tests  are  still  under  way  but  those  so  far 
made  indicate  that  the  sludge  has  an  average 
heating  value  of  5,600  B.  t.  u's  per  pound,  as 
against  about  2,000  in  the  city's  garbage.  The 
constituents  of  the  combustible  material  of  the 
sludge  average  as  follows:  Fixed  carbon  6.53%; 
volatile  combustible  matter  52.85%;  ash  40.61%. 


Sewer  Contractors  Abandon  Contracts 

Several  contractors  for  the  construction  of  sew- 
ers for  the  city  of  Detroit  have  abandoned  their 
contracts  recently,  presumably  because  the  cost 
of  the  work  is  greatly  exceeding  that  which  had 
been  estimated  by  them.  The  city  will  hold  the 
guarantee  companies  responsible  for  the  com- 
pletion of  the  contracts.  One  contract  which  was 
abandoned  and  which  the  guarantee  company 
was  notified  to  complete  was  renewed  by  the  ori- 
ginal contractor,  the  Commissioner  of  Public 
Works  considering  this  to  be  to  the  advantage 
of  the  city  since  it  would  cost  the  department 
about  $450,000  to  do  work  which  had  been  let 
for  $276,300,  and  in  addition  a  law  suit  would 
probably  be  necessary  to  collect  the  difference 
from  the  surety  company. 


Typhoid  Fever  in  Dallas 

During  the  past  few  weeks  there  has  been  an 
epidemic  of  typhoid  fever  in  Dallas,  Texas,  but 
a  considerable  falling  oft'  in  new  cases  was  notice- 
able during  the  week  ending  July  17th.  The 
health  department,  while  it  has  not  definitely 
determined  the  cause,  reports  that  data  so  far 
obtained  point  to  the  water  from  White  Rock 
reservoir.  Owing  to  a  break-down  at  the  pump- 
ing station  which  supplies  the  water  to  the  city 
regularly,  water  was  turned  into  the  mains  from 
White  Rock  reservoir  for  three  hours  on  June 
10th  without  being  filtered,  although  it  was 
chlorinated  with  0.4  parts  of  chlorine  per  million. 
The  raw  water  tested  1,000  bacteria  per  c.  c.  and 
after  being  treated  there  were  still  300  to  400 
bacteria,  while  the  citv  water  usually  carries  only 
15  to  30. 


Philadelphia's  Delaware  Bridge  Postponed 

Although  both  the  mayor  and  the  councilmen 
of  Philadelphia  are  reported  to  be  in  favor  of 
the  Delaware  river  bridge,  for  which  Philadel- 
phia would  be  expected  to  pay  at  least  $20,000,- 
000,  it  seems  certain  that  no  definite  action  will 
be  taken  before  the  council  adjourns  for  the 
summer. 

As  explanation  of  the  delay,  it  is  stated  that  the 
mayor  is  unwilling  to  add  this  heavy  burden  to 
the  city  taxes  until  he  is  satisfied  that  the  popu- 
lation is  in  favor  of  it.  In  addition,  he  desires 
that  more  definite  information  concerning  the 
plans  and  cost  of  the  bridge  be  obtained  and  has 
asked  the  council  to  appropriate  $250,000  to  be 
used  by  the  bridge  commission  in  obtaining  the 
data  necessary  for  determining  these  points  more 
exactlv. 
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cirdi    dX  f  .T"^^  °f  '^'  '"^J"'^*  "^^^^^  f^'-  *^«  Philadelphia  city  coun- 

Vnrfl?     f^    T'  the  employment  of    municipal   forces   for   street    cleanm, 
and  also  for  refuse  collection.     The  argument  for  and  against  are  given,  and 

the  recommendations. 


'In  the  case  of  street  cleaning  work,  the  dis- 
advantages of  contract  performance  are  s<;  nu- 
merous and  so  overwhelming  that  the  argument 
of  possible  increased  labor  efficiency  under  con- 
tract work  IS  relatively  unimportant.  Municipal 
operation  is  the  only  proper  method,  and  every 
ettort  must  be  made  to  overcome  any  disadvan- 
tages inherent  to  it." 

This  is  the  conclusion  of  a  committee  of  three 
appointed  by  the  city  council  of  Philadelphia 
stated  in  a  report  submitted  to  council  Julv  13th' 
Ihe  committee  consisted  of  Lieut -Col  'F  B 
Morden  chief  of  the  Bureau  of  Street  Cleaning' 
James  \VFollin,  engineer  of  the  Bureau  of 
Municipal  Research;  and  J.  H.  Nelson,  principal 
assistant  engineer  of  the  Bureau  of  Highwavs 

In  addition,  Col.  Morden  and  Mr.  Follin  recom- 
mended that  rubbish  and  ashes  be  collected  bv 
city  forces  beginning,  January  1,  1921,  and  Mf 
JNelson  that  such  service  be  postponed  for  one 
year  longer,  and  all  three  agreed  that  municipal 
garbage  collection  should  begin  next  year 

During  their  two  months'  studv  of  the  subject 
the  committee  visited  fifteen  of  the  larger  cities 
of  the  country  and  found  that  none  of  these  clean 
their  streets  by  contract.  Until  recentlv  Phila- 
delphia's charter  required  that  citv  to 'do  this 
work  by  contract  but,  as  described  in  "Public 
Works  a  few  weeks  ago,  the  charter  adopted 
last  year  permits  muncipal  street  cleaning  and 
collection. 

The  cities  visited  were  New  York,  Chicago 
?''«°/^'  ?,V  ^°"'^'  Pittsburgh.  Toronto.  Canada ;' 
Buffalo,  Washington,  D.  C. ;  Newark,  Baltimore 
Rochester,  N.  Y. ;  Columbus,  O. ;  Worcester,' 
Mass. ;  New  Bedford,  Mass.,  and  Trenton,  N.  ]. 

The  reasons  of  the  committee  are  summarized 
as  follows : 

"It  is  perfectly  clear  that  no  contract  is  on  a 
sound  basis  unless,  (1)  the  work  to  be  performed 
IS  definitely  specified  so  that  the  bidder  can 
determine  the  cost  of  performance  and  bid  intel- 
ligently, and  (2)  unless  it  is  possible  for  the  party 
paying  for  the  work  to  determine  if  the  work 
specified  has  been  performed.  With  this  state- 
ment in  mind  let  us  analavze  the  existing  con- 
tracts in  Philadelphia. 

,  DISADVANTAGES    OF    EXISTING    COXTRArT 

The   existing  contract   for  street   cleaning  is 
disadvantageous  for  the  following  reasons: 

"First,    It    is   humanly    impossible    completely 


and  (Kiniitely  to  spcrifv  the  wr.rk  to  be  per- 
formed, for  although  the  frequency  of  cleaning 
can  be  given,  standards  of  cleanliness  are  not 
possible  of  definition,  and  the  results  of  the  street 
cleaning  must  be  judged  without  definite  speci- 
ncations,  and  therefore, 

"Second,  It  is  necessary  for  the  bidder  to 
pad  the  contract  price  to  provide  against  possible 
unfriendly  attitude  on  the  part  of  the  bureau 
chief  who  is  the  judge  of  the  work  performed,  and 
of  other  officials. 

"Third.  The  contractor  is  sometimes  forced 
by  unfavorable  circumstances  to  attempt  to  con- 
trol the  city  inspection  forces,  and  there  is  an 
ever  present  temptation  to  influence  their  reports 
for  a  consideration. 

"Fourth.  Undue  authoritv  is  given  to  the 
bureau  chief  to  judge  the  results  of  the  work 
performed  and  he  is  in  a  position  either  to  make 
or^ to  break  the  contractor  as  he  wills. 

"Fifth.  It  is  difficult  to  determine  whether  the 
streets  are  properly  cleaned  because  of  the  in- 
tangible results,  and  the  fact  that  the  streets  do 
not  stay  clean  very  long  after  the  cleaners  have 
been  over  them. 

"Sixth.  It  is  difficult  to  obtain  practical  and 
dependable  inspectors. 

"Seventh.  The  city  is  unwilling  to  pav  salaries 
to  the  street  cleaning  inspectors  commensurate 
with  the  responsibilities  involved  in  work  of  such 
an  intangible  nature,  thereby  putting  a  premium 
upon  inefficiency  and  dishonest  v. 

"Eighth.  It  is  impossible  to' guarantee  to  the 
contractor  that  the  public  as  a  whole  will  obev 
ordinances,  thereby  throwing  the  burden  of  thei'r 
disobedience  on  the  contractor,  who  has  this  in- 
determinate factor  to  take  into  consideration  in 
making  his  bid. 

"Ninth.  The  contractor  is  tempted  to  slight 
the  work  by  racing  his  equipment  and  speeding 
up  his  gangs,  thereby  covering  the  streets  with 
^^f^T^'P^^,'^^^  frequency,  but  onlv  imperfectlv 

tenth.  It  IS  impossible  to  obtain  flexibilitv 
under  any  form  of  specifications  to  permit  exten- 
sive modifications  of  performance  such  as  are 
required  by  seasonal  variations  or  emercrencv 
shifting  of  forces  from  one  district  to  another   ' 

t^.leventh  It  is  necessary  for  the  bidder  either 
to  amortize  his  plant  and  equipment  during  the 
life  of  the  contract,  thus  adding  an  exce<;sive 
amount  to  the  bid.  or  to  insure  bv  some  other 
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means    that    the    contract    will    be    renewed    and 
new  competition  discouraged. 

"Twelfth.  It  is  necessary  for  the  contractor  to 
add  a  high  contingent  cost  to  his  bid  to  cover  the 
greatest  conceivable  advances  in  the  labor  and 
material  markets. 

"Thirteenth.  The  cost  is  increased  by  dual 
supervision  by  contractor  and  the  city. 

The  report  points  out  that  the  new  city  charter, 
in  providing  for  contracts  for  more  than  one 
year,  overcomes  the  eleventh  disadvantage  ot  the 
present  svstem  mentioned. 

"However,  the  other  foundamental  objections 
would  not  be  altered  by  increasing  contract  term 
under  the  existing  form  of  specifications,  or  even 
by  including  the  minimum  labor  force  requirc- 
rnents  that  were  eliminated  from  the  specifica- 
tions two  years  ago. 

ADVANTAGES   AND    DISADVANTAGES   OF    MLNICIPAL 
OPERATIONS 

"Municipal  operation  of  street  cleaning  work 
overcomes  the  majority  of  the  objections  to  the 
existing  contract  performance  listed  above,  but 
naturaflv  has  certain  inherent  disadvantages  ot 
its  own.'  The  advantages  of  municipal  operation 
are  as  follows: 

"First,  Flexibilitv  of  organization,  with  ability 
to  concentrate  the  force  in  emergencies  and  to 
revise  methods  and  schedules  to  meet  changing 
conditions  that  cannot  be  foreseen  when  contracts 

are  let. 

"Two.  The  placing  of  the  city  bureau  organi- 
zation on  a  business-like  basis,  actually  perform- 
ing the  work,  and  abolishing  the  rewardless  task 
of  attempting  to  keep  the  contractor's  work 
under  control.  . 

"Three.  The  substitution  for  the  underpaid 
and  unsatisfactory  citv  street  cleaning  inspection 
force  with  superintendents  and  foremen  who 
actually  direct  the  work  and  get  results,  with 
actual  economy  from  the  abolition  of  costly  dual 
in'^pection  essential  to  contract  work. 

"Fourth.  Actual  saving  of  money  to  the  city 
by  eliminating  the  contingent  fund  included  by 
the  contractor  in  the  bid  price  to  guard  against 
unfriendly  or  unreasonable  action  by  the  bureau 
chief  in  enforcing  the  specifications. 

Fifth.  Actual  saving  of  money  to  the  city  in 
carrying  its  own  insurance  against  advances  in 
the  labor  and  material  markets  for  which  the  bid- 
der may  make  more  than  the  necessary  provision. 

"Sixth  Accomplishment  of  the  maximum 
possible  amount  of  work  for  the  money  appro- 
priated by  Council,   since  municipal  work  is  at 

cost.  .     ,  ,  ,       . 

"Seventh.  Avoidance  of  nonequitable  contracts 
and    possible    expensive    controversies    in    the 

courts. 

"Eighth.  Possible  securing  of  better  co-opera- 
tion from  the  public  in  their  care  of  the  highways 
because  of  the  sympathetic  attitude  of  the  public 
toward  municipal  work. 

"Ninth.  Opportunity  for  continuous  study  ot 
conditions  and  for  making  beneficial  changes  in 
equipment  and  methods. 


"Municipal  operation  is  subject  to  certain  dis- 
advantages which  can  be  successfully  overcome: 
"First.     The  present  inability  to  obtain  experi- 
enced and  properly  (lualified  employes  with  dis- 
patch through  the  Civil  Service  Commission. 

"Second.  The  possible  failure  of  the  proper 
authorities  to  appreciate  the  need  of  sufficient 
funds  to  carry  on  the  work  and  maintain  the 
equipment,  which  might  cause  the  service 
rendered  to  the  public  to  be  unsatisfactory. 

"Third.  Possible  decreased  efficiency  ot  the 
labor  because  the  foremen-supervisors  are  not 
actuated  by  the  incentive  of  increased  profits 
which  exists  in  contract  performance. 

ADVANTAGES   AND    DISADVANTAGES   OF    CONTKACT 
WORK 

"Contact  work  has  certain  inherent  advant- 
ages : 

"First.  The  contractor  is  able  to  purchase 
equipment  and  materials  directly  on  the  basis  of 
practical  judgment  and  without  the  compctive 
bidding  in  force  in  the  city,  thus  saving  delays 
and  securing  the  most  desirable  equipment  and 
materials. 

"Second.  The  contractor  is  able  to  compensate 
supervising   employes  properly   and   to   increase 


th|ir  salaries  immediately  to  keep  them  trom  ac- 
cepting more  lucrative  positions  and,  besides,  can 
offer  them  special  inducements. 

"Third.  The  contractor  can  regulate  wages  and 
salaries  without  the  complicated  procedure  re- 
quired in  municipal  work. 

"Fourth.  The  contractor  can  hire  and  discharge 
employes  without  restriction  or  regulation,  such 
as  civil  service  control. 

"In  the  case  of  street-cleaning  work,  the  dis- 
advantages of  contract  performances  are  so  nu- 
merous and  so  overwhelming  that  the  argument 
of  possible  increased  labor  efficiency  under  con- 
tract work  is  relatively  unimportant.  Municipal 
operation  is  the  only  proper  method,  and  every 
efifort  must  be  made  to  overcome  any  disad- 
vantages inherent  to  it.  Civil  service  control 
should  be  reasonable  and  not  arbitrary  ;  the  city 
purchasing  agent  should  cooperate  to  secure  the 
most  desirable  equipment  and  materials  and  not 
merely  the  cheapest  price,  and  the  salaries  of 
supervisors  and  foremen  must  be  fixed  equal  to 
those  prevalent  in  outside  employment. 

The  report  says  that  in  the  cities  visited  paving 
conditions  were  found  to  be  "only  fair,"  and  that 
"Streets  are  not  maintained  as  they  should  be.^^ 

"By  comparison,"  the  report  continues,  the 
pavements  in  Philadelphia  are  probably  m  a  less 
satisfactory  condition  than  those  in  the  maionty 
of  cities  visited.  Since  good  pavements  are  neces- 
sary in  order  to  thoroughly  clean  the  streets  the 
importance  of  putting  the  pavements  in  good  re- 
pair cannot  be  overestimated." 

GARBAGE  DISPOSAL 

Taking  up  the  matter  of  the  disposal  of  garb- 
bage  the  report  points  out  that  a  large  number 
of  cities  are  using  pigs  to  consume  this  refuse 
Hoe  feeding,  according  to  the  report,  is  the  most 
profitable  of  any  of  the  methods  of  disposing  of 
mipment  and  methods.  o^k^ct^   ;f   nnerated   on   a    scientific   basis   with 

'"fenth.    Direct   and   absolute   control    ot   the     K^J^^f„'!°Son  from  the  garbage  collection 
working  forces.  ^     ^  ^ 
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.siTVKi."  The  rrport  statt-s  that  lualtli  officers 
and  rcsukiits  lu-ar  to  pij^gcrics  sometimes  (jbjcct, 
l)iit  tiiese  objections,  aeeordinj^  to  the  experts,  arc 
often  groundless.  I'iggeries  properly  kept  do 
not  become  a  nuisance. 

All  ollicials  interviewed  by  the  exixiis  laid 
stress  on  the  necessity  of  proper  legislation  re- 
quiriiij,'^  the  public  to  place  refuse  in  proper 
receptacles  and  preventing-  the  littering  of  the 
streets.  In  several  cities  district  superintendents 
are  maile  special  policemen  witii  power  to  arrest. 
In  others  a  number  of  regular  [tatrolmcn  are  as- 
signed to  this  work. 

RECOMMENDATIONS  MADE 

The  recomniendations   made   were: 
"I'irst.    That  street  cleaning  in  the  entire  city 
be   conducted    bv    municipal    forces    in    the    vear 
1921. 

".Second.  That  ashes  and  rubbish  be  collected 
by  municipal  forces  in  the  year  1921. 

"Third.  That  garbage  collection  be  conducted 
by  municipal  forces  in  1921,  provided  that  proper 
bids  can  be  obtained  for  the  disposal  of  garbage 
as  separate  from  its  collection. 

"Fourth.  That  bids  be  asked  before  August  1 
for  the  disposal  of  garbage  from  each  of  the  nine 
street  cleaning  districts,  on  alternate  bases  of  one 
and  five  year  contracts  at  a  ton  price  rate,  the 
contractor  to  bid  on  one  or  more  districts,  and 
to  specify  the  method  of  disposal  to  be  used  and 
the  points  where  the  garbage  will  be  received, 
the  city  reserving  the  right  to  award  one  or  more 
contracts  for  disposal  in  accordance  with  the 
most_ advantageous  plan  to  the  city  as  a  whole. 

"Fifth.  That  rubbish  be  disposed  of  according 
to  the  present  method  until  steps  can  be  taken 
toward  the  erection  of  utilization  plants,  to  be 
operated  on  either  contract  or  municipal  basis  as 
may  then  be  found  most  advantageous. 

"Sixth.  That  immediate  steps  be  taken  to 
determine  the  practicability  and  costs  of  the  pur- 
chase of  the  existing  plants  and  equipment  used 
by  the  present  contractors,  or  of  such  other  plants 
and  equipment  as  might  be  available,  and  also 
the  basis  upon  which  such  plants  and  equipment 
can  be  leased  if  purchase  is  inadvisable. 

"Seventh.  That  provision  be  made  at  once  for 
the  expansion  of  the  organization  of  the  Bureau 
of  Street  Cleaning  to  include  adaquate  engineer- 
ing personnel  to  study  continuously  and  to  plan 
improvements  in  methods  of  doing  work,  and 
such  other  personnel  as  is  requisite  to  carry  on 
an  intensive  continuous  educational  and  law- 
enforcement  campaign. 

"Eighth.  And,  finally,  that  the  1921  State  Leg- 
islature be  requested  to  enact  new^  legislation  to 
re-enforce  and  improve  existing  laws  which  regu- 
late the  littering  of  the  streets  and  require  the 
placing  of  refuse  in  specified  types  of  receptacles." 


Thousand-Foot  Piers  for  Weehawken 

The  Cunard  Steamship  Company  plans  to  con- 
struct one  of  the  largest  shipping  terminals  in 
the  world  on  the  Weehawken  water-front  at  the 
cost  of  approximately  $40,000,000  and  has  asked 
the  approval  of  the  Xew   Tersev  State  Board  of 


C  ommeri  e  and  .\a\  igation.  'Ihe  comj)any  has 
acquired  the  rights  conveyed  to  the  Delaware 
and  Hudson  Canal  Company  by  New  Jersey  in 
1X79  and  the  conversicni  of  this  lease  into  a 
grant  in  IHKfi.  The  company  owns  about  4.000 
feet  of  shore  front,  between  the  West  Shfjre  Rail- 
rf)ad  on  the  nfjrth  and  the  I'.rie  Terminal  on  the 
south.  Its  plans  include  the  construction  of 
eii'.ht    1,000  fool    piers. 


I  raflic  Tunnel  for  Dulutli 

The  City  Commission  of  Duluth  is  considering 
the  construction  of  a  tunnel  from  the  main  land 
under  the  canal  to  the  Park  Point  for  handling 
passenger,  vehicle,  street  railway  and  freight 
railway  trafific.  Such  a  tunnel  has  been  advo- 
cated for  many  years,  but  with  the  rapidly  in- 
creasing traffic  over  the  aerial  bridge  the  time 
seems  rapidly  approaching  when  the  tunnel  will 
be  a  necessity.  While  no  definite  plans  have 
been  made,  it  is  suggested  that  it  be  a  duplicate 
tunnel  with  sufficient  capacity  to  handle  the 
various  kinds  of  traffic  above  named. 

The  aerial  bridge  across  the  canal  was  built 
in  1904  and  was  not  intended  for  the  heavy 
traffic  which  now  uses  it.  Its  original  cost  was 
$100,000  and  during  the  14  years  of  its  existence, 
maintenance  alone  has  totaled  $178,000,  that  for 
last  year  having  been  $15,000.  It  was  originally 
intended  to  permit  traffic  across  the  bridge  at  in- 
tervals of  20  minutes  during  rush  hours  and  30 
minutes  at  other  times,  but  the  interval  has  had 
to  be  shortened  and  the  bridge  is  no  longer 
capable  of  handling  all  the  traffic  which  wishes 
to  use  it. 


Bus    Lines    or    Street 
Railways 

Street  railway  companies  in  several 
eastern  cities  are  threatening  to  stop  ser- 
vice and  surrender  franchises  if  motor 
buses  are  allowed  to  operate  on  streets 
used  by  them.  .  One  has  actually  done  so. 

The  use  of  motor  buses  as  public  conveyances  in 
city  and  interurban  traffic  has  increased  greatly 
during  the  past  two  years,  and  this  increase  has 
naturally  aroused  the  antagonism  of  the  street  rail- 
ways where  it  has  been  in  direct  competition  with 
them. 

In  a  recent  discussion  of  the  subject  John  H.  Par- 
dee, president  of  the  American  Electric  Railways 
Association,  states:  "Those  cities  in  which  unre- 
stricted jitney  competition  is  now  permitted  must, 
in  my  opinion,  soon  make  a  similar  choice  (be- 
tween street  railways  and  jitneys.)  I  do  not  be- 
lieve the  electric  railway  can  hamper  the  develop- 
ment of  the  motor  vehicle.  I  do  not  believe  that 
it  should  do  so  if  it  could.  I  do  believe,  however, 
that  the  motor  vehicle  has  no  greater  rights  than 
the  electric  car  and  that  it  should  not,  and  ulti- 
mately will  not,  on  its  part  be  permitted  to  inter- 
fere with  electric  railway  development." 
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As  furnishing  a  tentative  solution  of  the  trans- 
portation problem  for  newly  grown  suburbs  or 
other  sections  of  the  city  where  the  traffic  does  not 
yet  warrant  the  great  expense  of  road  bed  and 
trolley  cars,  there  probably  will  be  few  to  question 
the  service  rendlered  by  buses,  whether  regular 
20  to  40  passenger  bus  built  for  this  purpose  or 
the  touring  jitney.  The  question  is.  whether  cities 
should  permit  such  vehicles  to  compete  directly 
with  street  railways  by  paralleling  their  routes. 
There  is  undoubtedly  considerable  truth  in  the  claim 
of  the  railways  that  such  competition  may  reach  the 
point  where  it  will  render  operation  of  the  railways 
unprofitable  and  that  the  latter  will  therefore  go 
out  of  business,  leaving  the  entire  traffic  to  be 
handled  by  the  buses.  Cities  should  therefore  con- 
sider carefully  whether  the  bus  service  would  be 
as  satisfactory  to  them  as  the  oresent  street  railway 
service,  and  if  not,  whether  they  should  not  co- 
operate with  the  street  railways  in  preventing  the 
competition  which   will  ultimately  eliminate  them. 

The  buses  operate  under  the  great  advantage 
that  they  are  not  required  to  spend  enormous  sums 
for  construction  and  maintaming  road  bed.  and  the 
further  advantage  that  they  can  change  all  or  any 
part  of  their  route  at  any  time  without  any  finan- 
cial loss.  Not  only  are  they  relieved  of  the  cost 
of  constructing  an  expensive  road  bed,  but  they 
use,  without  any  cost  to  themselves  except  a  fee 
which  is  generally  ridiculously  inadequate,  the  city 
pavements  which  are  paid  for  by  the  taxpayers 
but  which  they  do  an  appreciable  amount  toward 
destroying. 

In  the  northern  part  of  New  Jersey,  m  New 
York's  metropolitan  district,  motor  buses  and  jit- 
neys are  found  by  the  thousands,  and,  as  noted  in 
Public  Works  a  few  weeks  ago,  the  Public  Service 
Corporation,  which  operates  the  trolley  lines  through 
this  section,  has  appealed  to  the  courts  to  prevent 
the  competition  of  these  buses. 

The  subject  is  being  considered  by  city  officials 
of  Toronto,  and  the  Bureau  of  Municipal  Research 
of  that  city  has  endeavored  to  obtain  some  in- 
formation concerning  the  operation  of  motor  buses 
in  American  cities.  It  obtained  information  from 
Chicago,  New  York.  Detroit,  Los  Angeles  and  nine 
other  cities  in  different  parts  of  the  country  whicn 
have  had  such  buses  in  operation  for  from  thir- 
teen '  days  in  the  case  of  Detroit  to  thirteen  years 
in  the  case  of  New  York,  most  of  them  from  two 
to  six  years.  These  charge  a  five-cent  fare  in 
Akron,  Huntington,  Houston,  Kansas  City,  Los 
Angeles,  San  Francisco  and  Toledo,  and  10  cents 
in  Chicago,  Detroit,  New  York  and  part  of  Kansas 
City.  In  Los  Angeles  the  fares  run  up  as  high  as 
20  cents  and  as  low  3  cents.  The  capacities  of  the 
buses  vary  from  5  in  Houston  to  48  in  Detroit, 
the  latter  being  double  decked. 

The  Bureau  could  obtain  only  a  few  figures  on 
operating  cost.  In  San  Francisco  the  operating 
cost  is  reported  as  23.6  cents  per  bus  mile,  while 
the  return  on  a  5-cent  fare  yields  only  a  little  over 
half  this.  In  Akron  the  buses  are  operated  by  the 
Goodyear  Company  without  any  intention  of  mak- 
ing any  profit  and  charge  a  5-cent  fare  for  a  run 
of  from  one  to  three  miles,  while  the  cost  is  found 
to  be  about  4  1-6  cents  per  passenger. 


Striking  Trolley  Companies 

A  number  of  street  railway  companies  have 
recently  been  enforcing  their  demands  for  per- 
mission to  charge  higher  rates  of  fare  by  asser- 
tions that  if  such  privclcgc  be  not  granted  to 
them  they  will  discontinue  operation  altogether, 
since  their  income  will  not  permit  continuance 
of  service.  The  demands  of  a  number  of  com- 
panies have  become  more  insistent  with  the  re- 
cent rapid  growth  of  jitney  service  in  the  East, 
and  several  companies  have  threatened  that 
unless  the  municipal  authorities  prevent  direct 
competition  with  their  lines  by  jitneys  or  motor 
buses,  they  will  discontinue  service. 

Among  these  was  the  Connecticut  Company  of 
Bridgeport,  Conn.  Such  plea  having  been  made 
by  it,  the  matter  was  investigated  by  the  Bridge- 
port Chamber  of  Commerce,  and  a  general  meet- 
ing of  the  chamber  was  held  on  July  12,  when 
every  member  was  given  an  opportunity  to  speak 
or  to  question  any  other  speaker,  the  only  limit 
being  one  of  time.  The  president  of  the  railway 
company  and  the  president  of  the  Bus  Owners 
.\ssociation  presented  their  sides  of  the  question 
and  the  discussion  was  opened  by  Walter  S. 
Jackson,  a  street  transportation  engineer,  who 
had  spent  several  weeks  in  Bridgeport  making  a 
survey  of  the  problem. 

Following  this  meeting,  a  referendum  form  was 
mailed  to  the  members  of  the  Chamber  of  Com- 
merce and  they  voted  overwhelmingly  for  limit- 
ing jitney  and  motor  bus  competition  to  streets 
not  served  by  trolley  lines.  This  is  interpreted 
to  mean  that  the  majority  of  the  merchants  of 
the  city  believe  that  "the  trolley  furnishes  the 
best  available  means  for  adequate,  regular,  re- 
sponsible and  regulated  street  transportation," 
and  that  jitney  service  should  be  confined  to 
streets  not  served  by  trolleys. 

In  spite  of  this  action,  the  immediate  competi- 
tion of  jitneys  with  trolley  lines  was  allowed  to 
continue,  and  about  ten  days  after  the  meeting 
the  trolley  company  discontinued  service,  thus 
giving  the  motor  bus  owners  an  opportunity  to 
demonstrate  whether  or  not  they  can  meet  all  of 
the  rapid  transit  requirements  of  the  city.  At 
this  waiting  the  trolleys  are  still  out  of  service 
and  the  bus  companies  have  greatly  increased  the 
number  of  buses  in  service.  It  is  too  early  yet 
to  decide  to  what  extent  the  buses  can  meet  the 
traffic  requirements  of  the  city,  until  both  they 
and  the  travelling  public  have  become  accus- 
tomed to  new  conditions. 


Municipal  Water  Supply  for  Huntington 

A  citizens  Association  of  Huntington,  L.  I., 
known  as  the  Huntington  Association,  is  considering 
the  construction  of  a  muncipal  water  supply  sys- 
tem to  include  not  only  Huntington  but  also  Cold 
Spring  Harbor  and  possibly  other  communities,  to 
form  a  water  district. 

The  Huntington  Water  Works  Company  is  now 
operating  under  a  thirty-year  franchise  which  ex- 
pires next  January.  The  proposed  district  would 
comprise  a  territory  having  about  11,000  popula- 
tion and  an  assessed  valuation  of  $10,000,000. 
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Imhoff  Tanks  for   Institutions 

The  number  of  sewage  treatment  plants  in- 
stalled in  connection  with  small  communities  and 
institutions  is  increasing  and  is  likely  to  continue 
to  do  so.  In  several  of  the  states  such  plants 
are  required  to  be  constructed  for  school  houses 
where  these  are  not  along  the  line  of  a  sewer, 
while  state  and  country  institutions  which  are  not 
located  in  sewered  cities  are  provided  with  these 
methods  of  disposing  of  their  sewage.  Such 
plants  are  affected  by  conditions  peculiarly  their 
own  and  these  should  be  kept  in  mind  when  de- 
signing them.  In  the  case  of  large  institutions 
there  is  ordinarily  a  superintendent  who  will 
have  charge  of  the  plant  and  who  presumably  is 
more  intelligent  than  the  men  generally  placed  in 
charge  of  similar  plants  in  small  cities  and  vil- 
lages, and  the  desirability  of  making  the  plants 
almost  automatic  and  fool  proof  is  therefore  not 
so  great.  In  the  case  of  country  schools,  how- 
ever, it  may  be  that  the  plant  receives  practically 
no  attention  except  occasional  visits  by  inspec- 
tors of  the  State  Board  of  Health. 

On  another  page  of  this  issue  a  number  of 
plans  for  tanks  to  be  used  for  schools  and  insti- 
tutions are  shown  and  discussed  by  a  engineer 
who  formerly  was  connected  with  the  U.  S.  Public 
Health  Service,  these  being  all  of  the  two-story 
or  Imhoff'  type  of  tank.  Experience  with  the 
operation  of  these  tanks  in  cities  of  moderate  size 
and  under  intelligent  supervision  has  shown  that 
if  they  are  to  operate  successfully  they  must  be 
watched  carefully  and  considerable  intelligence 
and  experience  drawn  upon  by  the  operator  if 
foaming  and  other  troubles  are  to  be  avoided.  It 
would  therefore  seem  to  us  that  this  type  of  tank 
is  not  well  adapted  to  country  schools  although 
it  may  give  good  service  in  an  institution  where 
it  is  under  the  immedate  observaton  of  a  super- 
intendent who  is  interested  in  having  it  render- 
ing good  service.  Even  an  interested  superin- 
tendent, however,  may  find  it  beyond  his  ability 
to  prevent  or  correct  the  various  difficulties  of 
operation  which  may  arise. 

The  author  of  the  article  referred  to  states  that 
he  has  found  the  well  known  septic  tank  to  be 
operating  with  success  under  conditions  which 
would  seem  to  offer  every  opportunity  for  failure, 


and  thi-^  tyjx-  of  lank  would  appear  to  be  as  near- 
ly fiinl  pro(jf  as  any  sewage  treatment  device 
1 1  mid  l)c  exjiected  to  be.  It  would  therefore  seem 
ihal  he  would  be  warranted  in  holding  the  (jpin- 
ion  which  he  seems  to  imply  that  he  entertains, 
that  the  septic  tank  should  be  userl  in  pr<fcreiice 
to  the  Imhoff  tank  for  these  small  installations 
unless  where  a  careful  study  of  all  the  conditions 
indicates  tliat  the  results  by  the  Imhoff  tank  are 
to  be  preferred  to  those  securable  from  the  septic 
tank  in  spite  of  these  objections.  He  finds  that, 
if  operated  with  reasonable  care,  there  is  no  con- 
sidrable  odor  from  either  of  them,  and  the  most 
prominent  feature  commending  the  Imhoff  tank 
is  the  greater  adaptability  of  the  sludge  to  use  as 
a  fertilizer,  while  the  most  serious  arguments 
against  it  would  apear  to  be  its  greater  cost  and 
the  more  exjjcrt  operation  required. 


Freight  Rates  and   Road   Construction 

The  construction  season  ff)r  highways  is  just 
about  half  over,  and  from  almost  all  sections  of 
the  country  the  report  comes  that  the  anticipated 
amount  of  construction  has  been  reduced  by  50 
to  75  per  cent  by  the  inability  of  the  contractors 
to  obtain  materials,  chiefly  because  of  the  inabil- 
ity of  the  railroads  to  transport  them.  It  is  true 
that  certain  materials  such  as  cement  cannot  be 
furnished  by  the  manufacturers  in  the  quantities 
desired  and  many  contractors  have  been  held  up 
for  weeks  at  a  time  because  of  this  rather  than 
failure  of  the  railroads  to  deliver  it;  but  it  is 
probable  that,  were  the  mills  able  to  provide  it 
as  rapidly  as  it  was  desired,  it  would  be  found 
that  the  lack  of  railroad  transportation  facilities 
would  interfere  to  limit  the  deliveries. 

Freight  rates  are  higher  than  in  previous  years 
and  this  of  course  adds  to  the  cost  of  the  materials 
delivered  on  the  job,  but  little  is  said  about  this. 
The  question  arises  whether  the  increase  in 
freight  rates  which  was  authorized  a  few  days 
ago,  amounting  to  from  20  to  40  per  cent  in  dif- 
ferent classes  of  material,  w'ill  have  any  effect 
upon  the  material  situation  in  connection  with 
road  construction.  Considering  that  the  high 
rates  already  existing  do  not  apear  to  have  re- 
tarded construction  at  all,  and  that,  of  the  three 
elements  of  labor,  material  and  funds  required 
for  road  construction,  the  last  is  the  only  one 
w^hich  has  not  given  corfcern  in  a  great  majority 
of  cases,  it  does  not  seem  probable  that  the  in- 
crease in  freight  rates  will  materially  affect  the 
highway  situation,  at  least  until  the  problems  of 
labor  and  production  of  material  have  been 
solved. 

The  purpose  of  the  increase  is  to  permit  the 
railroads  to  add  to  and  improve  their  equipment 
so  that  they  may  be  able  to  handle  the  freight 
which  is  now  practically  under  embargo,  but  it 
will  be  imposible  for  such  improvement  to  show 
any  effect  before  the  next  construction  season 
begins.  Consequently  highway  officials  and  con- 
tractors will  not  expect  to  notice  any  improve- 
ment this  year  in  the  material  transportation 
situation ;  unless,  as  has  been  suspected  by  some, 
the  railroads  have  so  handled  the  situation  as  to 
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make  it  appear  much  worse  than  it  need  have 
been  and,  now  that  they  have  obtained  their  pur- 
pose of  securing  an  increase  in  rates,  will  make 
a  more  honest  and  determined  effort  to  relieve 
the  transportation  situation. 

It  is  to  be  hoped  that,  cither  because  of  this  or 
consequent  upon  the  relieving  of  the  coal  short- 
age in  the  northwest  and  northeast,  more  cars 
now  used  for  hauling  coal  will  soon  be  available 
for  transporting  stone,  gravel,  cement,  asphalt 
and  other  road  construction  materials,  and  the 
rate  of  highway  construction  during  the  next 
three  or  four  months  may  be  increased  consid- 
erably over  that  which  could  be  obtained  during 
the  first  half  of  the  construction  season ;  and 
that  next  year  this  one  of  the  problems  facing  all 
those  concerned  in  highway  construction  will 
have  been  removed  or  largely  ameliorated.  This 
will  leave,  as  factors  deciding  the  amount  oi  work 
which  can  be  done,  the  amount  of  labor  and  of 
material  available ;  and  the  indications  are  that 
by  winter  the  situation  in  connection  with  both 
of  these  also  will  have  improved  considerably. 


Improved  Method  for  Difficult  Pile  Driving 

In  the  installation  of  piles,  both  for  founda- 
tions and  for  sheeting,  two  important,  and  often 
very  difficult  and  costly  essentials  are  driving 
through  hard  or  obstructed  materials  and  the 
completion  of  the  installation  without  injury  to 
the  piles. 

Where  hard  impact  driving  is  required,  all 
types  of  piles  are  liable  to  injury,  sometimes  too 
great  to  permit  their  installation  by  ordinary 
methods.  Precast  concrete  piles  of  the  usual 
design  are  not  generally  considered  suitable  for 
prolonged  heavy  driving  and  are  especially  liable 
to  be  seriously  damaged  or  destroyed  by  such 
operations  carried  on  in  the  usual  manner,  and 
when  those  or  other  kinds  of  piles  are  driven 
to  refusal  under  adverse  conditions  there  is  likely 
to  be  warranted  distrust  of  their  integrity,  even 
if  the  visible  portions  are  apparently  not  seriously 
damaged. 

These  difficulties  and  uncertainties  can  some- 
times be  largely  eliminated  by  the  design  and 
method  used  in  the  demonstration  described  in 

this  issue,  where  a  rational   principle,  not 

commonly  applied  in  such  work,  w^as  found  very 
success4ul  with  precast*  concrete  piles.  These 
instead  of  being  subjected  to  severe  impact,  com- 
pression, column  stresses  and  possible  eccentric 
or  bending  stresses  and  injury  by  mashing  the 
pile  top,  were  pulled  down  after  the  pilot  shoe 
and  relieved  of  practically  all  installation  stresses 
except  tension,  which  they  were  specially  de- 
signed to  resist. 

The  new  features  would  seem  to  be  capable  of 
wide  development  and  modification,  and  appli- 
cable to  concrete,  wood  and  steel  piles  of  many 
kinds  and  any  dimensions,  and  are  pertinent  to 
a  wide  range  of  important  construction  work. 


calls  our  attention  to  the  fact  that,  in  the  table  of 
"Prices  in  1914  and  now"  in  the  June  12th  issue, 
the  rate  for  electric  current  for  power  in  Eugene 
is  given  as  9  cents  per  kw.  h.  instead  of  0.9,  which 
it  should  have  been  We  are  sorry  that  this 
typographical  error  was  not  detected,  and  make 
this  correction  at  the  earliest  possible  date. 


Rates  for  Electric  Power  in  Eugene,  Ore. 

The  general  superintendent  of  the  Water  Board 
of  Eugene,  r)regon,  in  a  letter  dated  July  27th 


Cleaning  Philadelphia's  Streets   ' 

On  another  page  of  this  issue  we  give  an  ab- 
stract of  the  report  of  a  committee  of  engineers 
appointed  to  study  the  subject  of  municipal  vs. 
contract  cleaning  of  streets  and  collecting  of  ref- 
use in  Philadelphia.  Those  in  favor  of  muni- 
cipal cleaning  are  considerably  exercised  by  the 
fact  that  the  mayor  and  council  appear  to  be 
making  no  effort  to  prepare  for  taking  over  the 
street  cleaning  by  the  first  of  next  year,  although 
it  is  admitted  by  all  that  to  do  so  will  involve 
a  very  considerable  amount  of  preparation.  In 
fact,  the  mayor  appears  to  be  hesitating  for  the 
very  reason  that  he  questions  the  ability  of  the 
city  to  undertake  the  work  on  only  five  months' 
notice.  The  Bureau  of  Municipal  Research  of 
the  city,  under  date  of  July  29,  publishes  a  pro- 
test against  the  delay.  After  calling  attention  to 
the  requirements  of  the  new  charter  that  the 
mayor  inaugurate  street  cleaning  by  January  1, 
1921,  unless  contract  operation  be  authorized  by 
a  vote  of  eleven  councilmen  and  the  approval  ot 
the  mayor,  and  that  therefore,  unless  both  mayor 
and  council  take  such  action,  municipal  cleaning 
will  automatically  become  the  only  legal  method 
at  the  end  of  this  year,  the  bulletin  of  the  Bu- 
reau concludes  as  follows: 

"Certain  definite  things  are  essential  to  start- 
ing municipal  street  cleaning  in  1921 :  Plant  and 
equipment,  a  labor  organization,  an  administra- 
tive or  directing  bureau  staff  and  adequate  oper- 
ating funds.  Plant  and  equipment  involve  a  cap- 
ital outlay  which  cannot  be  made  available  from 
a  popular  loan  at  the  November  election  in  time 
to  be  of  use,  but  the  amount  necessary  however 
lies  within  the  remaining  borrowing  capacity  of 
council. 

"The  development  of  a  labor  organization  will 
present  many  difficulties,  it  is  true,  and  while  fu- 
ture conditions  may  be  uncertain,  the  city  can 
much  better  afford  to  take  a  chance  on  adverse 
labor  conditions  than  can  the  individual  contrac- 
tors who  will  charge  the  city  for  the  chance 
which  they  must  take. 

"Reorganization  of  the  street  cleaning  bureau 
is  necessary  to  provide  engineering  personnel, 
supervisors  and  foremen  to  handle  the  labor 
force,  but  this  change  w^ill  not  increase  the  office 
payroll  because  the  present  inspectors  will  be  no 
longer  needed. 

"Operating  funds  in  the  1921  budget  probably 
will  not  exceed  the  1920  appropriations  unless 
labor  and  material  prices  increase,  but  in  this 
event  contract  prices  would  also  be  higher  for 
1921.  After  all,  the  citizens  are  ready  to  go  the 
limit  of  expense  if  clean  streets  can  be  obtained 
by  municipal  work." 
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Road  Im|)r<)venHMiLs  in  Burlinjj^lon  County 

N(nv  Jersey 

Converting  60  miles  of  macadam  to  sheet  asphalt   surface.     Original   width 
increased  and  new  shoulders  built.     Binder  and   top   courses  mixed   at   con- 
tractor's central  plant  and  hauled  maximum  distance  of  10  miles. 


Rurlinglon  county,  in  the  west  central  i)art 
of  New  Jersey,  is  about  25  miles  wide  aiKl  60 
miles  long,  reaching  to  the  Delaware  river.  Tiic 
soil  is  in  general  sandy  and  loamy,  well  culti- 
vated, with  flat  and  rolling  surface.  There  is  in 
the  county  a  total  of  about  1,000  miles  of  dirt 
roads  and  250  miles  of  improved  roads. 

About  60  miles  of  the  macadam  roads  are 
being  converted  to  sheet  asphalt  surface,  of 
which  20  miles  was  contracted  for  and  completed 
during  last  year  at  a  cost  of  $20,000  per  mile,  and 
20  miles  more  are  being  laid  during  the  present 
season  at  a  cost  of  about  $30,000  per  mile,  and  it 
is  planned  to  lay  the  remaining  20  miles  during 
next  season. 

This  year  the  unit  price  for  top  course  is  about 
$1.65  per  square  yard,  and  widening  and  resur- 
facing the  foundation,  $1.35.  In  most  cases  the 
top  course  is  laid  directly  on  the  top  of  the  old 
waterbound  macadam  after  the  latter  has  been 
carefully  prepared. 

In  a  few  cases  where  the  land  is  very  flat  and 
low  and  the  drainage  is  difficult,  the  macadam 
foundation  has  been  replaced  by  a  few  thousand 
feet  of  concrete  base  in  which,  where  there  is  a 
trolley  track,  patent  angle-iron  paving  guards 
are  laid  on  both  sides  of  the  track  and  give  ex- 
cellent satisfaction. 

MOORESTO\VN-MT.  HOLLY  ROAD 

The  road  from  Moorestown  to  Mt.  Holly,  36,- 
950  feet  long,  has  a  66-foot  right  of  way,  and  has 
a  paved  width  of  18  feet  with  a  foundation  from 
6  to  14  inches  thick  and  a  new  surface  3  inches 
thick. 

The  work  is  being  done  according  to  the  de- 
signs of  and  tmder  the  supervision  of  James 
Logan,  engineer  of  Burlington  county.  The 
contract  is  being  executed  by  the  Union  Paving 
Company,  of  Philadelphia,  and  includes  furnish- 
ing 11,193  tons  of  broken  stone  and  furnishing 
and  placing  75,000  square  yards  of  sheet  asphalt 
surface,  besides  incidental  work,  at  a  total  con- 
tract price  of  $160,000. 

The  original  macadam  surface  being  only  12  to 
14  feet  wide,  it  required  an  extension  of  3  to  2 
feet  on  each  side,  which  was  made  by  digging 
trenches  6  inches  below  the  finished  grade  of  the 
road,  rolling  or  compacting  the  bottom  of  the 
trench  when  necessary,  and  depositing  thereon 
2V2  inch  broken  stone,  rolling  it  and  covering 
with  binder. 

The  macadam  surface  is  scarified  from  2  to  3 


inches  deep  by  a  steam  pressure  scarifycr  at- 
tached to  the  road  roller,  and  the  loosened  sur- 
face is  harrowed  until  all  the  stone  has  been 
cleaned.  All  depressions  arc  filled  with  1^-inch 
broken  stone  and  the  surface  is  crowned  by  hand- 
work or  by  a  road  grader,  and  rolled  to  a  solid 
uniform  surface. 

A  \y2  to  4-inch  layer  of  l>^-inch  broken  stone 
is  carefully  spread  and  thoroughly  rolled  with  a 
10-ton  three-wheel  roller,  is  then  covered  with 
local  gravel  and  a  top  dressing  of  stone  screen- 
ings in  equal  parts,  sprinkled  and  rolled  to  a 
hard,  smooth,  uniform  surface  under  a  uniform 
pressure  of  not  less  than  400  pounds  per  lineal 
inch  of  roller.  The  rolling  is  done  from  bevond 
the  side  lines  transversely  to  the  center  of  the 
road.  A  shoulder  6  feet  w^ide  is  built  of  material 
excavated  from  the  trenches,  and  thoroughlv 
rolled,  and  the  full  width  from  gutter  to  gutter 
is  scraped. 

The  contractor  usually  had  work  in  progress 
on  two  or  three  sections  of  the  road  simultane- 
ously, at  each  of  which  traffic  was  diverted  for  a 
length  of  2,000  to  3,000  feet.  In  each  section 
there  were  at  all  times  short  lengths  of  road  in 
every  condition,  from  the  scarified  macadam  to 
the  finished   surface  nearly  ready  for  traffic. 

After  a  given  length,  usually  a'bout  1,000  feet, 
of  road  had  been  widened  and  resurfaced  as  al- 
ready rescribed,  it  was  opened  to  traffic  for  at 
least  one  month,  to  wear  down  the^fine  material 
on  the  surface  and  expose  the  larg'er-s.tone.  It 
was  then  swept  with  machines  and  by  Hand  with 
splint  brooms,  and  all  depressions  filled  with  1^4- 
inch  stone  bonded  into  position  by  thorough 
rolling. 

On  the  well-cleaned  surface  there  was  spread 
a  binder  course  applied  at  a  temperature  of  240 
to  325  degrees  F.,  according  to  the  temperature 
of  the  atmosphere  and  the  condition  of  the  binder. 
The  binder  was  spread  with  hot  shovels,  raked, 
and  rolled  to  a  thickness  of  1>4  inches  with  a 
smooth  and  regular  surface  parallel  to  the  fin- 
ished surface  of  the  pavement.  The  rapidity  of 
rolling  was  limited  by  the  specifications  to' 150 
square  yards  per  hour  for  each  10-ton  roller. 

As  soon  as  possible  after  the  completion  of 
the  binder  course,  the  top  course  was  deposited 
on  it  at  a  temperature  of  230  to  350  degrees, 
according  to  atmospheric  conditions  and  char- 
acter of  materials,  and  was  shoveled,  raked  and 
rolled  like  the  binder,  a  strip  12  inches  wide 
adjacent   to   each   curb   being  covered   with   hot 
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asphalt  cement  and  ironed  with  hot  smoothing 
irons  when  required. 

With  a  total  force,  exclusive  of  the  men  em- 
ployed at  the  central  asphalt  plant,  of  about 
twenty  men,  the  work  was  executed  at  an  aver- 
age rate  of  about  1,800  square  yards  of  finished 
pavement  per  working  day. 

RIVER   RO.\D 

The  river  road  at  Riverton,  N.  J.,  is  being  re- 
surfaced for  a  width  of  28  feet  and  a  length  of 
about  6  miles,  replacing  an  oiled  surface  ma- 
cadam road  18  feet  wide,  the  extra  10  feot  in 
width  of  the  new  road  being  paid  for  by  the 
borough,  while  the  county  pays  for  the  standard 
18  feet  of  width.  In  general  the  work  is  being 
executed  by  the  Union  Paving  Co.  as  contractor 
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ill  till'  >;iiin'  iii;iiiiu-|-  as  llu-  Ml.  Hulls  Mdoi-i-s- 
towii    l\()a<l. 

TIk-  .Mirl.uf  is  lirsl  loo.sriud  to  tii'  'liptli  of 
till-  oil  trratiiuiit  by  a  scarifuT,  llic  ua^ic  ma- 
terial is  riiiiovcd  by  a  scraper  also  drawn  by  the 
rolK-r,  ami  the  road  is  again  scarified,  liaiio\v(<l. 
scraped,  and  crowned  4  inches  with  a  layer  of 
2'j-inch  stone  covered  with  gravel  binder  and 
rolled.  A  l-indi  layer  of  screenings  is  spread 
over  the  surface,  i)ud(lle(l  and  rt)lled  until  solid, 
after  which  the  road  is  opened  to  traflic  for  v^O 
days  and  the  binder  and  top  courses  apjtlied  in 
the  standard  manner. 

Tile  binder  and  toj)  coiirst-  are  hauled  10  miles 

from  the  central  mixing  i)lant  and  the  top  course 

is,  in  this  case,  made  so  still  with  stone  dust  that 

it  has  developed  a  tendency  to  stick  in  the  truck's 

body,   making   it   dil^cult   to   dump   it.      It   was, 

therefore  often  necessary  to  repeatedly  back  the 

truck  violently  against  a  bumping  log  in  order 

to  jar  the  asphaltic  material  out  and  distribute  it 

Dver  about  50  linear  feet  of  road  for  each  truck 

load. 

^tAIXTE^'A^•(■I•: 

These  two  examples  illustrate  the  general 
method  of  resurfacing  the  Burlington  county 
roads,  all  of  which  is  done  by  contract.  The 
maintenance  is  done  by  the  county  forces,  which 
operate  three  repair  units,  each  consisting  of  a 
l)j-ton  Ford  truck  chassis  with  a  Z^/^-ton  steel 
dump  body,  used  for  hauling  broken  stone,  binder 
and  top  course  required  for  patching  and  repairs, 
as  well  as  for  the  maintenance  of  surface-treated 
and  macadam  roads.  These  trucks,  which  cost 
only  $1,180,  can  be  run  at  a  speed  of  20  miles  and 
do  as  much  or  more  work  as  effectively  as  the 
$6,500  5-ton  trucks  that  run  much  more  slowly. 
The  binder  and  top-course  material  is  purchased 
by  the  county  from  the  contractor's  central  plant, 
where  it  is  delivered  to  the  county  trucks  at  a 
price  of  $8.50  per  ton — considerably  cheaper 
than  it  could  be  mixed  by  the  county. 

Road  stone  is  broken  in  crushers,  transported 
by  rail  and  unloaded  by  a  Byers  auto-crane  to 
portable  storage  bins,  from  which  it  is  loaded  by 
gravity  to  trucks  and  wagons  for  distribution 
for  maintenance  work  and  for  the  construction  of 
road   shoulders. 

The  county  maintains  a  600-gallon  tank  on  an 
auto  chassis,  with  pressure  equipment  for  apply- 
ing liquid  asphalt  for  the  surface  treatment  of 
macadam  roads.  It  is  planned  to  provide,  next 
winter,  units  of  Champion  snow  plows  and 
trucks  sufficient  to  remove,  within  24  hours  after 
it  falls,  all  snow  from  a  width  of  18  feet  on  the 
60  miles  of  asphalt-surface  roads  in  the  county. 


Detecting  Overloaded  Trucks 

The  Automobile  Division  of  the  Pennsylvania 
State  Highway  Department  has  furnished  its 
inspectors  with  lodometers  or  jack  scales  for 
detecting  and  obtaining  evidence  against  auto- 
mobile trucks  that  are  carrying  overloads  on 
their  machines.  The  lodometer  is  a  mechanism 
with  a  jack  attachment  which  is  placed  under 
the  axle  of  a  truck  suspected  of  being  overweight. 
Two  lodometers   are  placed   under   an   axle   and 


jail\(d  up  ainl  the  diaU  on  the  lodomctCf' givc 
tin-  weight  (  arried  by  each,  the  sum  of  two  being 
the  total  weight  on  that  axle.  The  weight  rm 
the  other  axle  is  then  flcf<riiiincd  in  the  same 
way. 

I  nder  the  state  law,  trucks  must  have  paint- 
ed on  the  outside  the  maximum  weight  limit 
peniiitted  by  the  manufacturer  of  the  car.  If  the 
lodometer  indicates  that  this  weight  limit  is  cx- 
crv(\i'(\,  the  inspector  takes  the  truck  tfi  the  near- 
est  scales   where   the   weight   is  checked   up. 

The  inspectors  find  that  there  are  many  vio- 
lations of  this  law  after  dark,  there;  being  a  steady 
stream  of  heavy  motfjr  trucks  plying  constantly 
day  and  night  between  Philadelphia  and  points 
in  New  Jersey  and  New  "S'ork.  The  fine  for 
overloading  a  truck  is  from  $25  to  $100  and  costs, 
or  six  months  in  jail.  The  fine  goes  into  the 
treasury  of  the  municipality  in  which  the  arrest 
is  made. 


War  Department  Favors  National  Highways 

As  a  result  of  the  trip  made  by  the  seventy- 
three  army  trucks  from  Washington  to  the  Paci- 
fic coast  last  summer,  the  War  Department  re- 
ported on  July  18th  to  the  Highway  Committee 
of  Congress  its  conclusion  that  there  was  need 
for  a  comprehensive  system  of  national  highways, 
the  recommendations  of  the  department  being 
as   follows: 

"First — That  the  necessity  for  a  comprehen- 
sive system  of  national  highways  including 
transcontinental  or  through  routes  east  and  west 
and  north  and  south,  is  real  and  urgent,  as  a 
commercial  asset  to  further  colonize  and  devel- 
ope  the  sparsely  settled  sections  of  the  country, 
and  finally  as  a  defensive  military  necessity. 

"Second — That  the  existing  roads  and  bridges 
especially  in  the  sparsely  settled  sections  of  the 
middle  and  far  western  states,  are  absolutely  in- 
capable of  meeting  the  present  day  traffic 
requirements,  and  until  modern  types  of  roads 
and  bridges  are  constructed  which  will  per- 
mit the  rapid  movement  of  heavy  motor  cargo 
vehicles  during  any  season  of  the  year  and  in  all 
conditions  of  weather,  economical  transcontin- 
ental highway  traffic  will  continue  to  be  but  a 
vain  hope. 

'  Third — That  the  road  problem  of  the  middle 
and  far  western  states  are  national  rather  than 
local  problems,  as  these  states,  while  possessing 
vast  area  and  tremendous  milage  of  highways, 
have  only  a  sparse  population  which  cannot  pos- 
sibly undertake  the  needed  highway  improve- 
ment work,  which  more  over  is  usually  of  great- 
er importance  to  the  country  as  a  whole  than  to 
the  individual  states. 

"Fourth — That  the  radius  of  action  and  re- 
sulting utility  value  of  the  motor  vehicle  is  limit- 
ed only  by  the  condition  of  the  roads,  and  that 
the  provision  of  adequate  roads  will  have  a  far 
reaching  eff'ect  on  the  economic  development  of 
the  country  at  large. 

"Fifth — That  the  types  of  motor  vehicles,  es- 
pecially those  used  by  the  army,  should  be  co- 
ordinated  with    the   road   conditions.      In   other 
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words,  until  such  time  as  all  sections  of  the 
country  are  connected  by  improved  highways 
that  are  passable  to  heavy  motor  vehicle  traffic 
at  all  seasons  of  the  year,  the  size  and  weight  of 
vehicles  should  be  limited  to  types  of  light  and 
medium  capacities." 

A  New  Method  of 
Drivinsf  Piles 


Precast  foundation  piles  uninjured  by  very 
severe  driving  with  double  acting  steam 
hammer  to  penetration  of  33  feet  through 
fill,  stiff  clay  and  sand  to  a  refusal  of  565 
blows  per  inch  although  resistance 
caused  piles  to  fracture  in  tension  when 
pulled. 


Severe  driving  is  often  necessary  when  piles 
are  installed  in  very  hard  ground  or  encountering 
obstacles  in  softer  ground  When,  as  is  some- 
times the  case,  it  is  necessary  to  strike  thousands 
of  blows  on  the  pile  head  with  a  two-ton  or  three- 
ton  hammer  there  is  danger  of  injuring  or  des- 
troying the  pile,  especially  if  it  is  of  concrete. 

The  improved  method,  here  described,  of  re- 
lieving the  pile  of  compression  and  battering 
from  tremendous  hammering,  and  actually  pull- 
ing it  down  instead  of  pushing  it,  enables  it  to 
endure  excessive  punishment  without  injury  and 
to  be  driven  under  conditions  too  severe,  and  to 
depths  too  great  for  ordinary  practice.  Besides 
removing  one  of  the  principal  objections  to  the 
use  of  precast  concrete  piles  in  many  places  when 
they  are  most  desirable,  this  method  is  applica- 
able  to  most  all  other  kinds  of  piles,  and  its 
development  is  of  interest  and  value  for  a  good 
deal  of  substructure  and  permanent  and  tem- 
porary construction  work. 

Parties  interested  in  the  design,  construction 
and  promotion  of  such  piles  gave  a  demonstra- 
tion of  the  driving  of  them  by  this  method  on 
May  6,  7  and  10  in  Long  Island  City  before  a 
number  of  prominent  engineers,  architects  and 
contractors.  There  long  and  heavy  precast  con- 
crete piles  of  a  make  known  as  the  "Giant"  were 
driven  33  feet  into  very  hard  ground  by  severe 
hammering. 

The  piles  were  44  feet  long  and  16  inches 
square  with  chamfered  corners  and  were  each 
reinforced  with  four  7-8-inch  square  twisted 
steel  bars  and  a  400-pound  pyramidal  cast-iron 
driving  point.  They  were  driven  by  a  double- 
acting  No.  O  "Union"  steam  hammer  making 
110  strokes  per  minute  and  operated  by  a  three 
drum,  three-spool  60  h.p.  Lidgerwood  steam 
hoisting  engine  on  the  platform  of  a  special  steel 
tower. 

Preliminary  exploration  borings  had  indicated 
the  soil  to  consist  of  13^/2  feet  of  fill,  10  feet  stiff 
blue  clav.  3-feet  silt,  8-feet  compact  fine  blue 
sand.  6-feet  hard  clay  and  1  foot  sand  and  clay 


overlying  the  rock.  One  of  the  piles  was  driven 
without  the  assistance  of  a  water  jet,  one  was 
driven  with  a  jet  under  a  hydrant  pressure,  and 
the  third  was  driven  with  a  jet  under  pump  pres- 
sure, but  no  difference  was  observed  in  the  driv- 
ing of  the  three  piles.  The  piles  penetrated  26>^ 
feet  through  the  fill,  the  blue  clay  and  the  silt 
under  a  very  few  hammer  blows  in  a  total  time 
of  4  minutes,  after  which  the  penetration  through 
about  6}/2  feet  of  the  compact  fine  blue  sand  was 
very  slow  and  difficult,  involving  unusually  heavy 
punishment  for  the  piles,  which  was  intention- 
ally maintained  for  about  30  minutes  of  continu- 
ous driving  to  show  their  high  degree  of  resist- 
ance and  was  finally  discontinued  when  the  pile 
was  only  moving  at  the  rate  of  1  inch  penetra- 
tion for  565  blows. 

One  of  the  piles  was  withdrawn  for  about  two- 
third  of  its  length  without  injury  and  then  broke 
in  several  places  under  the  very  heavy  tension 
force  applied.  The  second  pile  was  also  with- 
drawn without  injury  for  about  two-thirds  of  its 
length  when  the  pulling  tackle  failed  and  after 
the  latter  had  been  reinforced  and  supplemented 
by  a  350-gallon  hydraulic  jet  at  250  pounds  pres- 
sure, the  pile  was  completely  withdrawn  and 
proved  to  be  in  perfect  condition  except  where 
fractured  by  the  ecentric  pull  of  the  hoisting 
engine  with  its  different  drums  operating  on  a 
12-part  tackle  and  on  two  single  lines.  With 
these  powerful  stresses ;  it  required  about  one 
hour  to  withdraw  the  pile. 


SPECIAL      STEEL       TOWER       ADJUSTABLE       TRANS- 
VERSELY  ON   LONG  PIPE   ROLLERS 
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si'K(  lAL  sTiuirruRAi.  fi:atcrks 
'Jhc  rcinforccmcMil  rods,  which  [jrojcctcd  hc- 
yoiul  the  top  of  the  pile  to  bond  with  the  eoneretc 
superstructure,  were  hooked  at  the  l)ottoiii  iiit(j 
the  cast-iron  driving  point,  and  were  enihe(hled 
in  the  corners  of  the  pile  about  2^  inches  from 
the  surface.  (^[)posite  sides  of  the  driving  point 
projected  beyond  the  corresponding  faces  of  the 
pile  to  give  bearing  for  the  lower  ends  of  two 
duplicate  full  lenj^tli,  heavy  channel-sliai)e  de- 
tachable driving  bars  with  clearance  between 
them  and  the  faces  of  the  pile,  that  were  con- 
nected, with  clearance  above  the  top  of  the  pile, 
by  a  heavy  steel  driving  cap  that  received  the 
liammer  blow  and  transmitted  it  to  the  driving 
point  without  impact  or  compresion  of  the  con- 
crete and  acted  to  pull  the  latter  down  into  the 
ground. 

'The  arrangement  of  the  driving  bars  provided 
for  the  complete  protection  of  four  2-inch  jet 
pipes  in  the  spaces  made  vacant  by  chamfering 
the  corners  of  the  concrete  pile.  The  lower  ends 
of  these  pipes  engaged  sockets  in  the  cast-iron 
ilri\ing  point  and  communicated  with  outlets 
through  which  the  jet  could  be  applied  to  the 
soil  below  and  around  the  pile  permitting  the  re- 
turn water  to  flow  up  to  the  surface  of  the  ground 
between  the  driving  bars  and  the  surface  of  the 
pile,  without  danger  of  scouring  the  ground  out- 
side the  driving  bars.    It  is  also  possible  to  drive 


the  pdes  witli  j<-ts  arranged  outside  the  driving 
bars  if  preferable.  After  the  driving  has  been 
completed,  the  driving  bars  are  detached  and 
removed  anrj,  if  the  earth  does  not  immediately 
close  in,  as  usual,  to  fill  the  space  around  the  pile 
vacated  by  the  bars,  the  voids  can  easily  be  fdled 
with  sand  puddled  by  flowing  water  and  giving 
a  large  degree  of  resistance  to  displacement  of 
the  pile. 

frozf:n  pilp:s 
riles  were  made  with  1 :2:4  concrete  composed 
of  Portland  cement,  graded  sand,  and  crushed 
Iraj)  rock  from  ^  inch  to  /4  inch  in  diameter. 
'J'hey  were  cast  at  temperatures  varying  from 
20  to  35  degrees  l-'ahrenheit  and  although  all  of 
them  were  frozen,  they  were  not  cured  with 
steam  as  is  frequently  customary  in  cold  weather, 
because  it  was  intended  to  demonstrate  that  with 
this  method  of  driving,  the  freezing  of  concrete 
\yas  not  unpermissible.  The  long  and  heavy 
piles  were  handled  by  a  tackle  attached  at  a  single 
point  and  the  cracking  thus  occasioned  might 
have  been  avoided  if  the  lifting  tackle  had  been 
attached  at  3  points,  as  is  often  done. 

ENGINE  AND  TOWER 

The  60-h.  p.,  3-drum,  3-spool  Lidgerwood 
hoisting  engine  used  to  handle  the  piles  and  the 
steam  hammer,  was  mounted  on  the  platform  of 
a  special  steel  tower  having  a  capacity  for  driv- 
ing piles  up  to  24-inches  square  and  65  feet  long. 

The  tower  was  made  of  riveted  angles  on  a 
heavy  I-beam  platform  that  had  special  trans- 
verse roller  bearings  locked  to  a  pair  of  long  steel 
tubes,  one  at  each  end  of  the  platform,  under  the 


PRECAST    CONCRETE    PILE    IN   WAYS    OF    SPECIAL      FOOT  OF  CONCRETE  PILE  UNIXJUUED    \FTEi    VKi-v 
STEEL   DRIVING   TOWER  HEAVY  DRIVING  AND  PULLING  ' 
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centers  of  the  tower  and  the  hoisting  engine 
respectively,  thus  gi\ing  the  apparatus  a  trans- 
verse base  about  40  feet  in  length.  Longitudinal 
motion  was  secured  by  rolling  the  long  tubes, 
and  transverse  motion  by  hauling  the  tower  from 
end  to  end  with  tackles  attached  on  each  side  as 
shown  in  the  illustration.  This  enabled  the  tower 
to  be  easily  and  quickly  adjusted  for  different 
positions  of  the  piles  and  to  drive  a  large  num- 
ber of  piles  in  a  single  cluster  or  in  multiple  rows 
close  together.  The  apparatus  is  so  arranged  as 
to  permit  the  application  of  about  30  tons  of  its 
weight  to  the  pile  while  the  latter  is  being  driven, 
thus  considerably  facilitating  its  penetration, 
especially  in  soft  soil. 

Besides  the  result  shown  in  this  demonstra- 
tion, the  efficiency  of  the  pile  and  driving  system 
have  been  shown  on  U.  S.  Government  work  at 
Wilmington,  N.  C,  where  Giant  piles  of  the  same 
size  were  driven  through  6  feet  of  massive  brick 
engine  foundation,  18  inches  of  long  leaf  yellow 
pine  grillage,  5  feet  of  stiff  blue  clay,  5j'S  feet  of 
sticky  blue  clay,  2  feet  of  sandy  clay  and  3  feet 
into  coral   rock. 


Labor  Notes 


Safeguarding  Immigration 

The  U.  S.  Public  Health  regulations  require 
physical  examination  and  medical  certificates  of 
good  health,  cleanliness  and  freedom  from  conta- 
gious diseases  to  be  certified  to  at  the  port  of 
foreign  embarkation.  Because  these  regulations 
have  been  neglected  or  misunderstood  at  some 
foreign  ports,  there  are  now  being  daily  detained 
on  their  arrival  at  the  port  of  New  York  more 
than  1,000  Italian  immigrants  who  are  quaran- 
tined at  Hoffman  Island,  where  they  are 
examined,  tested,  vaccinated,  deloused,  if  neces- 
sary, bathed  and  finally  passed  after  a  detention 
of  24  hours  or  more  as  required.  Their  clothing 
and  baggage  are  sterilized  by  steam  and  they  are 
afterwards  transferred  to  Ellis  Island  for  exam- 
ination by  the  immigration  authorities. 


Increasing  Arrivals 

In  the  week  ending  July  24th,  sixteen  ocean 
liners  delivered  13,970  immigrants  to  the  port  of 
New  York.  They  represent  most  of  the  European 
countries,  excepting  those  which  were  opposed  to 
us  in  the  war.  They  include  many  able-bodied 
men  and  numerous  families  and,  unlike  the  im- 
migrants arriving  before  the  war,  who  in  large 
quantities  remained  in  New  York,  are  generally 
definitely  decided  to  go  to  some  inland  points. 


Transient  Immigrants 

A  few  days  ago  there  passed  through  New^ 
York  a  trainload  of  530  Chinamen  enroute  from 
Montreal  to  Cuba  via  the  Ward  Line  Steamship. 
They  were  escorted  by  a  guard  of  20  men  and 
practically  passed  through  the  city  in  bond, 
under  an  agreement  of  the  authorities  that  none 
should  be  permitted  to,  escape  and  remain  in  this 


countrv-,  although  the  penalty  was  not  compara- 
ble with  that  of  about  $1,000'  for  each  individual 
that  might  stray  frt)m  the  party  during  the  trip 
through  Canadian  territory  from  Vancouver  to 
the   United  .States  boundary. 

The  immigrants  represented  all  classes  of 
Chinamen,  from  servants  to  mechants  and 
students,  excepting  the  typical  cooley  laborers. 

Such  shipments  have  been  frequent  for  many 
years  and  go  to  show  and  call  attention  to  the 
almost  inexhausible  supplv  of  labor  of  all  kinds 
which  we  well  might  draw  from  the  800,000,000 
inhabitants  of  the  Chinese  Empire,  were  it  not 
for  the  absurd  and  mischievous  restrictions  that 
have  been  demanded  and  secured  for  political 
capital  on  account  of  labor  union  selfishness 
and  jealousy. 

The  Chinese  are  willing,  faithful  and  notably 
honest  and  under  proper  regulation  the  admis- 
sion of  a  large  number  of  selected  immigrants 
from  their  numbers,  far  from  interfering  with 
native  labor  or  lowering  its  standards  and  re- 
wards, would  relieve  them  of  much  of  the  work 
that  they  refuse  to  do  and  tend  to  still  further 
classify  and  specialize  labor  so  that  it  would  be 
pleasanter,  more  efificient  and  better  paid. 

100,000  Potential  Immigrants 

A  commission  from  Russia  including  a  civil 
engineer,  the  head  of  a  large  hospital,  and  two 
university  professors,  now  visiting  the  United 
States,  is  looking  for  locations  for  100,000  desti- 
tute Mennonites  of  the  Russian  Ukraine,  former- 
ly members  of  the  wealthy  Russian  aristocracy 
in  a  rich  argicultural  section,  who  have  been 
ruined  by  the  political  disasters  in  Russia  and 
are  seeking  new  homes  in  America,  x\ustrialia 
and  Africa. 

Their  property  has  been  confiscated  and  pil- 
laged to  a  large  extent  and  they  are  desirous  to 
sell  the  remainder  at  any  price  and  seek  new 
countries.  About  80  per  cent  of  the  colony  are 
farmers  with  holdings  of  180  to  60,000  acres  and 
would  probably  make  useful  productive  citizens 
with  a  wholesome  hatred  of  bolshevism,  social- 
ism, and  all  other  kinds  of  pernicious  radicalism. 


Surplus  Labor  in  Hamburg 

According  to  the  U.  S.  daily  consular  report 
of  July  21,  there  were  on  June  12th,  35,028  unem- 
ployed male  and  female  workers  in  Hamburg, 
which  showed  an  increase  of  1,823  over  the  pre- 
ceding week.  Although  only  classified  workmen 
are  included  in  the  list,  it  indicates  a  considerable 
surplus  of  labor  and  a  positive  supply  of  workers 
for  this  country.  Presumably  those  of  the  least 
skill  in  their  various  industries  form  the  bulk  of 
the  unemployed  and  many  of  them  may  perhaps 
be  below  the  rank  of  mechanics  and  w^ell  suited 
for  ordinary  unskilled  labor  in  this  country. 
Among  the  largest  groups  of  unemployed  males 
are  3.493  in  metal  and  machinery  industries,  1,126 
in  wood  industries,  2,351  in  food  stuff'  industries, 
1,261  in  building  trades,  1,315  machinists  and 
factory  workers,  3,645  commercial  trades  and 
12,144  paid  workers  and  household  help. 
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Recent  T.eir 

STATUTK    KlCyUIIUNG    TWO    SUKKTII-S    ON    UONI)    Ol     CON- 
TRACTOR   FOR    SCHOOLHOUSE    MUST    BE    FOLLOWKD 

I  lie  W'hr.iska  st.ituti'  ii'(|uiri's  a  bond  >;i\<.-!i 
l»y  a  contractor  ii|)iin  the  erection  of  a  m  liool- 
liousc  to  be  signed  by  two  sureties.  A  bimd  for 
the  contractor  for  a  schoolhouse  was  r\<  i  uied 
and  approved  signed  by  one  surety  onl\.  A 
niateriabnan  furnished  buibbng  material  to  the 
contractor,  who  faib-d  to  pay  the  bill.  In  an 
action  l)y  the  materialman  on  tiie  bond,  the  M()n- 
tana  Supreme  Court  holds.  Nye-Schneidir  low- 
Icr,  Co.  V.  Koeser.  177  N.  \\\  750.  that  the  surety 
was  entitled  to  rely  upon  the  performance  of  the 
legal  duty  of  the  school  board  to  sec  that  a  bond 
in  accordance  with  the  statute  was  executed  })c- 
fore  the  contract  was  let,  and  that,  the  bond  be- 
ing of  a  public  nature  and  accessible  in  the  hands 
of  the  school  board  to  the  inspection  of  inter- 
ested parties,  no  estoppel  arises  on  the  part  of 
the  surety  on  the  ground  that,  the  materialman 
having  furnished  the  goods  relying  upon  the 
bond,  the  surety  is  estopped  to  deny  its  validity. 
The  surety  who  signed  was  under  no  duty  to  see 
that  another  surety  signed  the  bond.  The  court's 
former  opinion  in  the  case  (103  Neb.  614.  173  N. 
W.  OOS)  was  set  aside. 
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"IMMEDIATE"  NOTICE  OF  DEFAULT  TO  SURETY  ON 
PAVING  CONTRACT 

A  surety  bond  for  a  paving  contract(,)r  re- 
quired the  owner  to  give  immediate  notice  of 
default  by  the  principle  contractor,  or  of  omis- 
sions by  him,  which  would  cause  damage  for 
which  the  surety  would  be  liable.  The  Michigan 
Supreme  Court  holds,  Berkshire  Land  Co.  v. 
Moran,  177  N.  W.  205,  that  the  word  "imme- 
diate" in  such  a  provision  is  not  used  in  its  strict 
meaning  as  without  any  time  interviewing,  or  in- 
stantly ;  but  it  requires  prompt  enough  notice  to 
enable  the  surety  to  take  available  steps  for  its 
protection.  Failure  to  give  notice  within  a  rea- 
sonable time  of  the  contractor's  default  when  the 
price  of  paving,  labor  and  material  were  con- 
stantly and  rapidly  increasing,  will  discharge  the 
surety.  A  delay  of  30  days  after  the  expiration 
of  the  time  for  completion  in  notifying  the 
surety,  through  the  contractor's  inability  to 
finish  within  the  required  time  w^as  apparent  be- 
fore its  expiration,  and  he  definitely  abandoned 
the  contract  three  weeks  before  the  notice  was 
given,  was  held  unreasonable  and  discharged  the 
surety.  

ADVANCES  BY  BANK  TO  CONTRACTOR  FOR  LABOR  AND 
INDUSTRIAL  CLAIMS 

A  contractor  agreed  to  deposit  in  a  bank  all 
the  money  he  received  for  constructing  a  school 
building.  The  bank  agreed  to  advance  the  money 
he  might  need  to  enable  him  to  complete  the 
building  and  to  take  his  notes  for  the  amounts 
advanced.  Moneys  so  advanced,  as  well  'as 
money  received  on  the  contract,  was  to  be  used 
only  to  pay  claims  of  laborers  and  materialmen. 
Pursuant  to  this  agreement,  the  bank  took  the 
contractor's  notes  for  $5,000  and  an  order  on  the 


>ilioo|  di.strut  fr>r  that  amount,  and  advanced 
$4.5(X)  to  pay  claims  for  labrjr  and  materials. 
The  contractor,  had  given  the  statutory  bond 
with  surety.  He  failed  to  i)ay  the  claims  of  the 
laborers  and  materialmen,  and  also  failed  to  pay 
his  notes  to  the  bank.  In  an  action  by  the  surety 
on  the  contractor's  bond  against  the  contractor, 
the  school  district,  the  bank  and  the  holders  of 
riaims  for  labor  and  material,  the  Minnesota  Su- 
preme Court  holds,  New  Amsterdam  Casualty 
Co.  V.  Murtz,  177  \.  VV.  664,  that  the  school  dis- 
trict, having  paid  the  bank's  order  was  liable  to 
the  surety  only  to  the  extent  of  the  unpaid  bal- 
ance of  the  contract  price,  and  the  surety  was 
required  to  pay  the  remaining  claims  of  the 
laborers  and  materialmen.  The  right  of  the  bank 
to  retain  the  money  received  from  the  school 
district  was  superior  to  the  surety's  right  to  be 
subrogated  to  the  interest  which  laborers  and 
materialmen  had  in  the  money  retained  by  the 
schof)l  district  until  the  contractor  completed  the 
building.  The  school  district  neglected  no  duty 
it  owed  the  surety  in  honoring  the  bank's  order, 
although  the-sure'ty  had  previously  notified  it  not 
to  pay  orders  given  by  the  contractor,  since  it 
w^as  bound  to  pay  the  contract  price  under  the 
contract. 


PUBLIC       IMPROVEMENT       CONTRACT       VALID       THOUGH 

RESOLUTION  FOR  BIDS  PASSED  BEFORE 

ORDINANCE    EFFECTIVE 

In  an  action  to  have  a  contract  for  a  street  im- 
provement declared  invalid  because  the  resolu- 
tion directing  the  advertisement  for  bids,  pursu- 
ant to  which  the  contract  was  awarded,  was 
passed  before  the  expiration  of  ()0  days  after 
publication  of  the  ordinance  authorizing' the  im- 
provement, and  hence  before  the  ordinance  went 
into  efTect  under  the  terms  of  the  Xcw  Jersey 
Home  Rule  Act,  the  New  Jersey  Supreme  Court, 
Methling  v.  Board  of  Comrs.  of  City  of  Orange, 
110  Atl.  133,  is  of  opinion  that,  that  fact  does  not 
render  the  contract  invalid  where  the  date  fixed 
in  the  advertisement  for  bids  was  after  the  ordi- 
nance became  operative  under  the  provisions  of 
the  Home  Rule  Act. 


DOUBLE    MEASUREMENTS    FOR    EARTH    EXCAVATION    BY 
MISSOURI   STATUTE 

Under  the  Missouri  Statute  of  1909,  providing 
how  measurements  of  earthwork,  excavation, 
etc.,  shall  be  made  in  the  absence  of  special 
agreement,  the  Missouri  Supreme  Court  holds, 
Webb-KunzejConstr.  Co.  v.  Gylsonite  Const.  Co., 
220  S.  \V.  857,  that  a  contractor  to  excavate  for 
a  building  was  entitled  to  compensation  on  the 
basis  of  double  measurement  for  trenches  and  pier 
holes  as  provided  in  the  statute,  despite  an 
article  of  the  contract  and  a  provision  in  the 
specifications  which  were  not  inconsistent  with 
the  statute.  The  statute  is  held  necessarily  to 
apply  to  contracts  for  making  earth  excavations, 
and  must  be  read  as  a  part  of  every  contract  of 
that  character. 
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NEWS   OF  THE  SOCIETIES 


,    ,  .  ,« ENGINEERING    IN-  ' 

STtT^TE  'oV'^^TaDA.  CALGARY 
ISCH.  Meeting  ^at  Ba"«.  F.^C- 
E mery .     secre tar >      ^^r  f   Janada. 

Sept.    7-18  — ^'^"^ ^p,  .  rpTQ^-        An- 
TER     WORKS     ^^^^.'r'^^t   Mass.,  Sev- 
nual  convention,  ""^'^^d    il5  Tremont 
retary,  Frank  J.  (jinoru, 
Temple.  Boston    Mass  puBLiC 

Sept.     13^7— AMEMCA^         Annual 

HEALTH       -5.^„S<^^_^-ncisco     Cal. 
convention   ban   Franc|bco^         ^^^j^^^ 

^-"^ir^ea"nT  La"  'sec^r^tary.    E.    L. 
Fulkerson    ^^^'^^o-   Texas  (.j^TY 

PoT-Ml^i^rP^/^^Zo^r^^^: 

Lincoln  Avenue    Valparaiso.  1  ^g_ 

-^n%*VTWN^F    MUNICIPAL    ELEC- 
^^i^tlm     ?5th    annual    convention. 
Xew     Orleans.    La.     Secretary, 
-eorge,  Houston.   Teaxs^    AMERICAN 

nounced. 


THE    AMKKICAN    SOClKT\     «»'    ^^O" 
xMKN       EtMGINKERS       AND 
ARCHITECTS 

111  December.  I'JIS.  steps  were  taken 
tor  the  formation  of  a  society  which 
has  since  been  organized  for  the  gen- 
eral and  professional  interests  of  wo- 
men employed  in  engineering  and 
architectural  work,  and  for  the  publi- 
cation of  papers  and  other  data  m  an 
official   i>eriodical. 

The  society,  which  owes  its  incep- 
tion to  female  members  of  the  univers- 
ity of  Colorado,  is  intended  to  be  re- 
presentative of  200  women  in  the  speci- 
fied fields  who  are  eligible  if  they  are 
college  graduates  or  have  had  the  re- 
quired amount  of  practical  experience. 
The  present  membership  is  said  to  in- 
clude all  individuals  employed  in  civil 
electrical,  chemical  and  architectural 
work  The  officers  are  Lou  Alta  Mel- 
ton, pres..  Hilda  Counts,  vice-president 
and  Hazel  I.  Quick,  secretary  and 
treasurer. 


THeAssociaao„..UhoMUs__an„ua. 

be  the  best  convention  which  the  As 
sociation   has  V''   "!'";•„  ...  «,„  that 
,be'r  Thi^U:^  b'ee'n%'i^/S  sev- 
f;J::»^s  pas.  ^  our  Conve„..on  ca- 

endar    September  13  to  if,  .is  noi 
rect  but  that  the  Convention  will  be 
held  on  September  20  to  23. 

of  the  advisory  council  ot  the  board 
:\  fuJveys  and' maps  for  active  .^rk 
during  the  P-se"t  ^^-^T  uWteTfo 
^TtJr.^   -Sng°  'n    Washington. 

^1e7d?s^he'committees  on  coopera- 
tion technical  standards,  topographic 
maps,  highway  maps,  general  maps^ 
control  and  information,  there  is  an 
Executive  committee  pns^stmg  of  D^ 
IT    R     Mathews    Division   ot    ueoiogy 

S;d^G^ogr'a7W.     Nr-lJ^S"r' 
Council   chairman ;  A  G.  Seller.  Amer 
SrXu\omobile.Ass.<M:iation   secretary 

\Vm.  A.  Nelson,  president  of  Je  Asso 
ciation  of  State  Geologist.     A.  Stuart 
Baldv^n     vice-pre.:dent      mnois    C^n^ 

rn^in?eV.' B^aUimLl-  o'Jio  Railroad. 

THE    IOWA    ENGINEERING 
SOCIETY 

The  Iowa  Engineering  Society  has 
voted  favorably  on  the  admission  to 
membership  of  all  n^embers  of  existing 
local  organizations  and  action  is  ex 
pected  to  be  taken  in  this  direction 
next    fall. 


\MERICAN     ASSOCIATION     OF     EN- 
GINEERS 

\s  a  result  of  the  efforts  of  the 
Boston  chapter  of  the  American  Asso- 
ciation of  Fngineers,  the  employees  ot 
the  state  highway  division  of  the 
Massachusetts  department  of  public 
work  have  been  granted  an  increase 
in  salary  averaging  20  per  cent  and 
effective  on  June  1.  1920.  Other  engi- 
neering departments  were  given  an 
increase  which  is  reported  to  average 
about  12  per  cent. 

VMERIC\N    SOCIETY   FOR   MUNICI- 
*^*'*^        PAL  IMPROVEMENTS 

The  annual  convention  ofthe  Ameri- 
can Society  for  Municipal  Inipro%-e- 
ments  will  be  held  ac  St.  Louis,  Oct 
11-15  The  convention  officials  are 
being  aided  by  six  committees  of  local 
engineers  and  contractors,  including 
representatives  of  the  municipal  de- 
partments. The  mayor  of  the  cit^-  has 
invited  mavors  and  municipal  officials 
throughout'  the  country  to  attend  the 
meeting  and  special  conferences  wil 
be  arranged  for  them.  The  president 
of  the  board  of  Public  Service  has  also 
invited  more  than  3.000  engineers 
throughout  the  country. 

P  *.>--PACIFIC    SCIENTIFIC     CON- 
GRESS 

Convention  to  be  held  in  Honolulu, 
Hawaii.  Aug.  2-20. 

SOCIETY  OF  MILITARY  ENGINEERS 

The  first  annual  meeting  of  the  So- 
ciety of  Airerican  Military  Engineers 
will  be  held  in  Washington.  January 
14  The  temporary  board  of  directors 
at  a  meeting  on  June  2,  perfected  the 
preliminary  organization  and  electea 
as  officers  to  serve  until  the  annual 
meeting.  Directors,  Cols^  F  V  Abbot, 
F  A  Molilor,  George  D.  Synder ;  Lt. 
Cols  C  H.  Birdseye.  A.  H.  Brooks. 
T  H.  Finney.  H.  S.  Graves  W  . 
W  Kirby,  Geo.  B.  Pillsbury.  Glenn 
Smith,  Evarts  Tracy,  G.  A.  Young- 
berg;    Majors.    Percy   E.   Barbour,    f. 
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S  Bond,  J.  J.  Kingman.  Max  C.  Tyler, 
K.  Tufts;  Capt.  D.  McCoach  ;  Execu- 
tive committee.  Maj.-Gen.  Black,  Cols. 
Brooks,  Graves.  Major  Tufts  and 
Capt.  Weart ;  Committees :  Develop- 
ment. Major  Bond,  chairman;  Cols. 
Molitor.  Snyder;  Lt.-Col.  Finney,  Ma- 
jor Barbour.  Design  of  Emblem.  Lt.- 
Cols.  Youngberg,  and  Tracy.  Mem- 
bership. Lt.-Col.  Youngberg.  Majors. 
Edwin  H.  Marks.  William  J.  Shea  and 
Capt.  Thomas  H.  Messer. 

4SSOCI.VTION      OF      PROFESSION  All 
ENGINEERS    OF    ALIIERTA 

The  first  general  meeting  and  organ- 
ization session  uf  the  Association  of 
Professional  Engineers  of  Alberta, 
Canada  was  held  at  Calgary,  July  10 
in  accordance  with  an  act  of  the  Legis- 
lature of  the  Province  of  Alberta.  The 
membership  of  more  than  100  engineers 
has  been  enrolled  and  there  were  elect- 
ed as  officers,  President,  F.  H.  Peters, 
commissioner  of  irrigation;  vice-presi- 
dent, L.  E.  Drummond,  consulting 
engineer  and  manager;  registrar  and 
secretary,  R.  S.  L.  Wilson,  professor 
of  civil  and  municipal  engineering 
University  of  Alberta,  Edmonton. 
Councillors:  S.  G.  Porter,  R.  J.  Gibb, 
and  R.  A.  Brown. 


TEXAS      WATERWORKS      ASSOCIA- 
TION 

A  meeting  of  the  Texas  Waterworks 
.\ssociation,  was  held  in  Ausii:-..  July 
20.  Prof.  R.  G.  Tyler,  engineer  of  the 
University  of  Texas  presiding.  Among 
the  papers  presented  was  one  by  H.  E. 
Elrod,  Dallas,  Texas,  on  the  cost  of 
water  mains,  selection  and  cost  of 
power  plants  and  distributing  systems 
for    small  towns. 

NEW        ENGLAND        W^ATERWORKS 
ASSOCIATION 

The  39th  annual  convention  of  the 
New  England  Water-Works  Associa- 
tion will  be  held  at  Holyoke.  Mass. 
Sept.  7-lOth,  v/here  there  will  be  pro- 
vided in  the  City  Hall  a  75x96- f 90! 
exhibit  and  meeting  room  in  which 
allotments  of  20  squar^^;  feet  each  will 
be  allowed  to  each  member  of  the 
Waterworks  Manufacturer.'-. '  Associa- 
tion. Additional  space  can  be  .secured 
at  the  uniform  rate  per  square  foot, 
and  electric  current  at  110  volts  can 
be  supplied.  For  particulars  and  ap- 
plication, address  Burt  B.  Hodgman, 
chairman  exhibit  committee,  Water- 
works Manufacturers'  Association,  50 
Church   Street.   New  York. 

PERSONALS 

Wilkes.  Edmunds,  has  opened  a 
structural  engineering  office  in  Kansas 
City.   Mo. 

Murry,  R.  H..  has  been  appointed 
director  of  the  Division  of  Sanitation 
of  the  Bureau  of  Public  Health  of 
Saskatchewan,  Canada. 

Rose.  H.  C.  has  been  appointed  resi- 
dent engineer  of  Provincial  highway 
in  Western  Ontario.  Canada  with 
headquarters  at  Guelph. 

Ennis.  W.  D.,  has  resigned  the  posi- 
tion of  professor  of  engineering  in 
the  U.  S.  Naval  academy.  Anapolis, 
to  become  vice-president  of  the  Tech- 
nical Advisory  Corporation  of  New 
York 

(Continued  on  page  142) 


Aim 


I'  r   I'.  I     I  (•      W  ()  IC   K  S 


141 


New   Appliances 

Dcsoribiot  New  Maohinary,  Apparatua.  MatarlaU^aod  Mathoda  and  Raoant  latareatint  Inatallatioas 


MULTI-UNIT    WIIBKI.    SCRAI'RKS 

The  Roytrack  imilti-iiiiit  svIutI 
scrapers  madi-  Ijy  tlio  Sinitli  \  Sons 
MamifacliiriuK  Company,  arc  (ll•^i^;Iu•(l 
to  be  operated  taiiuleii  in  trains  liaiil- 
cd  by  a  tractor.  Any  nunil)er  ot 
scrapers,  according  to  the  conditions  of 
diKRiiig  ii'i'l  the  liorsc-povver  of  tlie 
tractor  at  the  draw  bar,  can  lie  operat- 
ed l)v  one  Iran  atteiidiii!^  to  tlie  tractor 


to  carrying  position  by  moving  and 
li.rkinj.;  tin-  control  lever  preferably 
uhilc   thi-   ii;i(ior   Is  in   motion. 

When  ihc  trii)-lalch-ro(l  is  pulled,  the 
l)owl  is  in  wend  to  the  groun*!  and  the 
draft  of  til.'  tractor  causes  the  rear  end 
of  tiie  pan  to  rise  and  move  forward, 
dum|)inx  tiie  load.  When  several  scrap- 
pers are  used  tamden,  tlie  best  results 
;ire  obtained  l)v  releasinj,;  ibr  loek  after 
eacli    scrapci     lias    been    loaded.      The 


MULTI-UNIT  WHEEL  SCRAPE 
TECTED 
and  another  attending  to  the  scrapers. 
The  scrapers  have  high  carbon  steel 
bowls,  steel  axles  and  steel  wheels  with 
bearings  protected  from  dirt  and  dust. 
Before  starting  to  load,  the  bowl  is 
locked  in  clearance  position.  When  it 
is  realeased  by  the  control  lever,  the 
bowl  is  shifted  to  engage  the  earth 
and  when  it  has  been  filled,  it  is  raised 


R  WITH  ARCHED  AXLE  AND  PRO- 
SPINDLES 
pan  will  then  be  held  in  place  by 
the  control  lever  until  the  operator, 
standing  at  any  required  point  can 
(him])  them  as  they  pass  without  mount- 
ing them  or  stopping  the  tractor. 

The  crapers  are  made  in  four  sizes 
with  9.  12,  14  and  16  cubic  feet  capac- 
ity and  weight  725,950,  1150,  and  1250 
pounds  each  respectively. 


GASOLINE  PAVING  MIXERS 

The  1920  Smith  simplex  paving  mix- 
er with  gasoline  equipment  has  been 
designed  by  the  manufacturer.-  in  an 
eflFort  to  secure  the  most  economical 
and  convenien''  fuel  cbtainabb;.  Their 
engineers  have  studied  conditions  and 
construction    problems    for    years    and 


have  developed  details  that  tlicy  con- 
sider to  be  very  successful  and  recom- 
mend unreservedly  to  road  and  pave- 
ment contractors.  It  is  believed  to 
overcome  troubles  that  previously 
seemed  to  baffle  deisgners  and  dis- 
couraged previous  attempts  to  adapt 
gasoline  engines  to  paving  niachines. 


GASOLINE  SIMPLEX  P.WING  MIXER 


Hilt  VKLOOEH 

The  ".Sluiveloder"  is  a  "medical 
mucker"  tjiat  has  l»een  designed  and 
perfected  and  is  now  put  on  the  market 
by  the  Lake  Superior  Loader  Com- 
pany. It  is  of  simple,  compact,  sturdy 
construction  designed  csiK-cially  for 
loading  muck  in  the  limited  headroom 
aiul  small  clearance  of  tunnels,  drifts 
and  cuts. 

'Ihc  machine  is  mounted  on  a  turn- 
tal>le  carried  by  a  truck  running  on 
short  lengths  of  portable  track  put 
down  in  front  as  it  advances.  It  has 
capacity  for  pieces  of  rock  up  to  tha 
size  of  th'j  .'iO-inch  bucket  and  can 
dig  far  enough  below  the  level  of  the 
track  to  handle  more  than  95  per  cent 
of  the  muck  from  an  J  1-foot  drift 
without  assistance  of  trammers. 

It  can  be  ojK-rated  in  a  drift  5-feet 
wide  and  7  feet  high,  can  reach  SV^ 
feet  each  side  the  center  line  of  the 
track,  and  can  be  transportated  com- 
plete through  a  4V^x4^/^-foot  drift.  It 
will  load  into  any  ordinary  tram  car 
not  exceeding  50  inches  in  height  above 
top  of  rail. 

The  bucket  is  operated  bv  four  pneu- 
matic cylinders  working  directly  with- 
out gears,  chains,  clutches,  belts,  con- 
veyors, or  engines,  thus  producing 
great  simplicity  and  a  minimum  num- 
ber of  moving  parts. 

The  machine  is  controlled  by  three 
hand  levers  on  one  side.  They  govern 
the  plungers  in  the  cylinder,  that,  with 
links  and  a  rope  on  the  revolving  shaft, 
push  the  bucket  or  dipper  forward  into- 
the  bottom  of  the  muck  pile  where  it 
is  given  a  crowding  stroke  followed  by 
a  digging  stroke  that  carries  it  up  to> 
horizontal,  after  which  the  bucket  and 
its  arms  are  moved  back  in  horizontal 
where  the  bucket  is  elevated  and 
guides  to  the  rear  of  the  machine, 
reverses  to  dump  into  the  car  and  then 
returns  for  another  load.  When 
swung  transversely  by  the  hand-oper- 
ated swinging  gear,  the  bucket  will 
reach  5% -feet  from  the  center  line  of 
the  track  and,  under  all  circumstances, 
discharges  into  the  center  of  the  at- 
tendant car. 

When  the  bucket  strikes  a  solid  ob- 
struction it  will  automatically  dig  over 
it  without  stalling.  If  the  bucket  is 
momentarily  retarded,  the  development 
of  air  pressure  in  the  cylinder  is  pre- 
vented by  the  oil  filling  in  the  hollow 
plungers. 

The  machine  is  so  light  that  it  is 
readily  propelled  forward  and  back  by 
hand,  thus  obviating  the  expense  and 
complication  of  mechanical  tractibn.  It 
can  be  moved  thus  as  easily  as  an  ord- 
inary 2-ton  loaded  tram  car.  The  ma- 
chine is  handled  and  the  cars  loaded 
by  one  operator  and  the  number  of  ad- 
ditional men  required  is  determined 
principally  by  the  rate  at  which  the 
empty  cars  can  be  delivered  to  the 
machine. 

The  machine  is  4-feet  wide,  4-feet 
high  and  6-feet  long,  weighs  4,300 
pounds  and  has  a  loading  capacity  of 
45  tons  per  hour.     It  consumes   from 


150  to  175  feet  of  free  air  per  minute 
at  80  pounds  pressure,  and  has  a  buck- 
et capacity  of  4.45  cubic  feet.  1  he 
headroom  required  for  operation  is  6 
feet  10  inches. 
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W.       G.       THOMPSOX        .\SSOCI.\TED 
WITH     L.^KEWOOD     KNGIN- 
EERIN  GCOMP.4NV 

The  Lakewood  Eiigineering  Com- 
pany announces  the  association  of  \\ . 
G.  Thompson,  formerly  state  highway 
engineer  of  New  Jersey,  with  their 
New  York  City  office  at  141  Centre 
street. 

Mr.  Thompson's  experience  includ- 
es general  civil  engineering  work, 
waterworks  and  street  railway  loca- 
tion and  construction  in  private  prac- 
tice, dredging  and  breakwater  work 
for  the  federal  government,  five  years 
experience  in  survey  and  construction 
work  on  the  Panama  Canal,  work  in 
the  chief  engineering  office  of  the 
Oregon  &  Washington  Railroad,  and 
concrete  pile  construction  up  to  1917, 
when  he  was  appointed  assistant  state 
highway  engineer  of  New  Jersey,  and 
in  1918  became  state  highway  engi- 
neer in  full  charge  of  the  state  high- 
way  department   and   its   work. 

2000-PARKER   MOTOR   TRICK   COX- 
TR-VCT 

The  Parker  Motor  Truck  Company. 
Milwaukee,  announces  the  closing  of 
a  contract  with  the  Wilson  &  Vevera 
Corporation,  New  York  City,  involv- 
ing the  distribution  of  two  thousand 
trucks. 

The  Wilson  &  Vevera  Corporation 
are  jobbers  and  will  represent  the 
Parker  line  in  eight  Eastern  States. 
Dealers  will  immediately  be  estab- 
lished in  principal  cities,  and  truck 
deliveries  will  start  August  1st. 

FIRE    D.\MAGED   QUICKLY    RE- 
PAIRED 


The  United  States  Asphalt  Refining 
Co..  New  York,  writes.  On  July  19th 
one  of  our  tanks  containing  a  storage 
of  crude  oil  was  struck  by  lightning. 
The  fire  was  very  stubborn  and  burned 
for  several  days,  and  three  tanks  of 
crude  oil  was  consumed,  also  the 
laboratory.  The  remaining  portion  of 
the  refinery  and  other  storage  of  oil 
were  saved  after  a  hard  fight.  Prop- 
erty adjacent  to  the  refinery  was  also 
damaged  to  a  great  extent. 

After  cleaning  up.  manufacturing 
and  shipments  will  be  resumed  as 
usual  by  end  of  week. 

Very  truly  yours. 
The  U.  S.  .A.sphalt  Refining  Co. 

DWIGHT  P.  ROHIXSOX  &  CO..  IXC. 

Dwight  P.  Robinson  &  Co.  Inc..  and 
and  Westinghouse,  Church.  Kerr  &  Co. 
Inc..  have  consolidated  under  the  lame 
of  Dwight  P.  Robinson  &  Co.  Inc.  thus 
uniting  two  large  organizations  of 
engineers  and  practical  builders  with 
many  year-^  experience  in  large  and 
difficult  undertakings. 

Dwight  P.  RrL.nsop  &  Co  .  Ivc  .  ho!« 
specialized  in  (!esi,'ur.g  and  c'<nslrLK- 
tion  of  steam  power  plants,  hy<l:"o- 
clectric      developments,      transniissicn 
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systems,  steel  mills,  reinforced  concrete 
and  steel  structures. 

Westingh»use,  Chuich,  Kerr  &  Co., 
Inc.,  has  had  36  years  expenence  in 
the  design  and  construction  of  indus- 
trial plants  of  every  type,  shops,  found- 
ries, railroad  terminals,  electrial  and 
industrial  power  plant.  Offices  of  the 
new  firm  are  at  125  E.  46th  St..  New 
York,  and  at  Lliicago.  Pittsburg. 
Cleveland  r.nd  Dallas. 

LOUIS  M.   L.WNE 

Louis  M.  Layne.  vice-president  of 
the  Layne  &  Bowler  Company,  Mem- 
phis. Tenn.,  and  of  Layne  &  Bowler 
Corporation,  Los  Angeles.  Calif,  died 
June  27th. 

SPECIAL    rSE.S    FOR    TARVI.A 

The  Barrett  Company  has  just  is- 
sued an  attractive  pamphlet  with  the 
above  title  that  is  dcvo.ed  to  the  pre- 
sentation of  valuable  information  con- 
cerning problems  that  confront  the 
engineer  and  street  superiniendep.t  m 
the  maintenance  of  highways. 

Among  the  various  topics  consid- 
( red  are,  Tarvia  for  the  repair  ?.ncl 
maintenance  of  concrete,  Surface  coats 
on  concrete.  The  repair  and  mainten- 
ance of  bituminous  macadam  and  other 
bituminous  surfaces.  Repair  and  main- 
tenance of  macadam  surfaces.  1  he 
use  of  tarvia  over  worn  brick  pave- 
ments, Tarvia  for  shoulders,  cold 
patching  with  tarvia— k.p..  Protective 
surfaces  on  plank  bridge  floors.  Treat- 
ment of  wood  block  pivements  wit.i 
taivia-B.  Tarvia  bound  bases,  1  reat- 
ment  of  slippery  pavements  with  tar- 
via-B  and  sand  Treatment  of  walks 
and  pathways  in  parks,  cemeteries  and 
private  estates  with  carvia,  Treatment 
of  gravel  and  shell  roads.  Tarvia  for 
gutters  and  waterways.  Tarvia  on 
gravel  roads.  Tarvia  service  depart- 
ment an!  fr^c  literatu.'.- 

Dctailvl  desc  .iilb.is  are  jjivvi.  of 
»he  methods,  c  pent:  )ns  and  ma'-na'-; 
required  for  different  kinds  of  repairs 
and  construction  and  are  illustrated 
bv  er.j^ravirgs  of  work  in  pr.igres>.  and 
finished  roads ;  besides  which,  there  are 
notices  of  various  pamphlets  that  will 
will  be  sent  on  application  covering 
such  subjects  as  how  a  tarvia-maca- 
dam  roadway  is  constructed,  tarvia  for 
bridge  floors,  good  roads  at  low;  cost 
tarvia.  and  several  others  of  a  similar 
character. 
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of  100  feet  to  provid'?  for  the  concrete 
mi.xer  and  for  the  road  watering. 

The  pumps,  being  operated  with  ker- 
osine  oil,  do  not  require  a  licensed 
engineer.  The  use  of  a  duplex  out- 
fit, composed  of  a  pair  of  duplicate 
triplex  pumps  mounted  on  a  truck  and 
operating  independently,  is  strongly 
recommended  to  save  time  in  case  ol 
accidents  or  interruption  of  one  pump 
and  to  provide  double  efficiency  by  us- 
ing both  pumps  simultaneously  if  de- 
sirable. The  pumps  can  also  be  equip- 
ped with  a  gasoline  engine  which,  con- 
nected to  the  standard  3V^x4-inch  tri- 
plex pump,  has  a  capacity  of  40  gal- 
lons per  minute  to  a  maximum  pres- 
sure of  200  pounds. 

Where  water  must  be  raised  from 
more  than  20  feet  below  the  surface, 
a  deep-well  working-head  must  be  in- 
stalled to  raise  it  to  the  surface.  The 
working  head  is  operated  by  a  belt 
from  the  pump  engine  and  drives  a 
pump  rod  connected  to  the  plunger  in 
the  submerged  cylinder,  thus  raising 
the  water  to  the  tank  on  the  surface, 
from  which  it  is  pumped  in  the  usual 
manner,  through  the  pipe  line. 
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WATERING  DOWN  THE  ROAD 

Under  this  title  the  C.  H.  &  E.  Com- 
pany, Inc.,  issue  an  attractive  circular, 
printed  in  colors  and  devoted  chiefly 
to  single-acting  triplex  plunger  pumps 
that  are  adapted  for  construction  pur- 
poses, especially  to  provide  water  for 
concrete  mixing  and  for  sprinkling 
newly  finished  roads. 

These  pumps,  mounted  on  trucks  are 
easily  shifted  from  place  to  place  and 
being  geared  direct  to  the  engines,  do 
not  require  constant  attendance  of  an 
operator.  The  plungers  are  outside 
packed  and  thus  are  not  affected  by 
grittv  water. 

Illustrations  are  given  of  the  pumps 
themselves  and  of  their  installation  on 
a  roadbuilding  job  where  they  deliver- 
ed water  through  a  2-inch  pipe  for  a 
distance  of   3%    miles  at  an  elevation 
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Murray.  F.  H.  and  J.  R.  Pennel  have 
opened  an  engineering  office  in 
Charleston,    S.    C. 

Moorefield,  Chas.  H.,  has  been  ap- 
pointed state  highway  engineer  of 
South   Carolina. 

Hammond.  R.  H.  and  F.  H.  Frauens, 
Jr.,  have  organized  the  engineering 
firm  of  W.  B.  Rollins  &  Company, 
Kansas.    Mo. 

Berg,  John,  has  been  appointed 
state   engineer   of    South   Dakota. 

Alden.  H.  W..  is  the  representative 
of  the  Society  of  Automotive  Engi- 
neers on  the  Federal  Highway  Coun- 
cil committee  on  transportation  and  on 
the  committee  on  subgrade  in  relation 
to  road  surfacing. 

Holland,  W.  E.,  has  organized  the 
waterworks  construction  firm  of  Cole 
&  Holland,   South   Bend,   Ind. 

Buck.   M.   M.,  has   opened  an   engi- 
neering office  in  Ottawa  County,  Mich. 
Borck,  Geo.,  has  been  appointed  road 
engineer  of  Ottawa  County,  Mich. 

Eavenson,  H.  N.,  has  opened  a  min- 
ing engineering  office  in  Pittsburg,  Pa. 
Thompson,  W.  L.,  has  been  appoint- 
ed chief  engineer  of  the  Mississippi  Le- 
vee Commission,  Vicksburg,  Miss. 

Kelly,  M.  E.,  has  been  appointed  as- 
sistant engineer  for  federal  govern- 
ment improvements  on  the  Virgin 
Islands. 

Somerville,  Robert,  has  been  appoint- 
ed assistant  chief  engineer  of  the  Miss- 
issippi Levee  Commission. 

Heman,    A.    H.    a    contractor     for 

much    important    public    works    in    St. 

Louis   died  at  his  home  there  Julv  3rd. 

Hatton.  H.  W..  died  at  Wilmington, 

Del..  July  13.  ^.  .  . 

Churchill.  E.  C.  assistant  division 
engineer  of  the  Lehigh  Valley  Railroad 
died    July   9.  .,,.  ^     . 

Kelly.  Lieut.  Col.  William  of  the 
U.  S.  Corps  of  Engineers,  has  been  ap- 
pointed engineer  officers  on  the  federal 
power   commission. 
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Slate  Hijiliway  MaiiiUMiancc  in  New  York 

Exceptionallv  heavy  truck  traHii  durint;  an  unusually  wet  spring  resulted  in 
the  total  destruction  of  thousands  of  feet  of  high-(;rade  bituminous  concrete 
and  asphalt  block  on  the  hii^hways  north  of  New  York  City.  .Mow  temporary 
repairs,  and  later  permanent  ones,  were  made  by  the  state  highway  forces  is 

described  in  this  article. 


l'ri)bal)l}'  as  diflicult  a  nuuntenancc  problem 
as  is  to  be  ft)un(l  in  the  State  of  New  York  is 
that  presented  to  the  engineers  of  the  first  divi- 
sion, e.xtending  along  the  Hudson  river  from 
\'e\\  \'ork  up  to  a  pcnnt  a  few  miles  south  of 
.MbauN,  and  e.xtending  from  the  state  line  on 
the  east  to  a  western  limit  20  to  40  miles  west 
of  the  Hudson  river.  This  includes  the  main 
highway  which  carries  all  of  the  trafific  from  New 
York  north  to  Albany  and  a  considerable  part  of 
that  going  into  New  England  as  well,  while  on 
the  west  are  the  routes  followed  by  automobiles 
going  from  New  York  and  New  jersey  into  the 
C'atskill  Mountains  and  the  country  west  of  the 
Hudson.  In  addition,  there  are  many  miles  of 
less  traveled  highways  and  of  roads  connecting 
the  farming  sections  with  the  main  highways, 
but  the  problems  presented  by  these  are  not 
unusually  difficult  ones.  The  total  mileage  being 
maintained  appro.ximates   1,300  miles. 

The  traffic  of  the  main  highway  paralleling 
the  east  side  of  the  river  has  always  been  heavy, 
and  this  highway  has  been  improved  from  time 
to  time  until  practically  all  of  it  is  of  bituminous 
concrete,  with  a  small  amount  of  cement  con- 
crete. Like  most  old  highways  in  the  east,  this 
had  begun  as  a  water-bound  macadam  road,  and 
the  bituminous  concrete  surface  which  has  been 
laid  during  the  past  10  years  has  in  almost  every 
case  been  built  upon  the  old  macadam  as  a  base. 


W  ith  the  greatly  increasing  weight  and  number 
of  vehicles  using  the  road,  the  construction  has 
been  made  heavier  from  year  to  year  and  con- 
dition improved.  It  was  realized,  however,  that 
at  some  points  the  old  macadam  base  was  not 
sufficiently  heavy  and  did  not  furnish  so  high 
a  factor  of  safety  for  carrying  this  traffic  as  was 
desirable.  This  spring  unusually  trying  condi- 
tions resulted  in  the  factor  of  safety  being  ex- 
ceeded in  a  number  of  places  and  in  the  almost 
total  destruction  of  many  short  strips  of  road 
and  the  formation  of  numerous  pot  holes  in 
other  sections.  This  should  not  be  considered  as 
being  in  any  way  to  the  discredit  of  the  highway 
department,  since  the  conditions  were  so  unusual 
and,  even  had  they  been  anticipated,  it  would  not 
have  been  possible  to  have  undertaken  the  ex- 
tensive reconstruction  work  necessary  to  meet 
them  because  of  the  scarcity  of  labor  and  ma- 
terials and  e\en  of  funds  for  the  work  during  the 
several  years  previous. 

The  unusual  conditions  referred  to  were  those 
of  both  weather  and  traffic.  The  ground  re- 
mained wet  much  longer  than  usual  this  spring 
and  in  fact  the  unusual  frequency  of  rains  up  to 
the  present  time  has  prevented  it  from  drying 
out  as  thoroughly  as  it  usually  does.  The  traffic 
situation  was  even  more  unusual.  Owing  to  the 
freight  embargoes,  strike  and  other  reasons, 
every    truck   available    in    New    York    and    New" 
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England  was  used  for  weeks  during  the  latter 
part  of  ^larch  and  in  April  for  carrying  all  kinds 
of  freight  between  New  York  and  the  north. 
Probably  as  many  as  2.000  trucks  a  day  passed 
over  this  road,  many  of  them  weighing  5  to  8 
tons.  In  fact,  the  engineers  time  and  again  saw 
as  many  as  12  to  14  rolls  of  news  print  paper  on 
a  single  truck,  each  roll  weighing  about  1,300  lbs. 
giving  a  load  of  15,000  to  18,000  lbs.  in  addition 
to  the  weight  of  the  truck. 

These  trucks  began  operating  over  this  road 
before  the  snow  was  gone  and  while  the  ground 
was  stil!  quite  wet,  and  before  long  the  soft  spots 
in  the  subgrade  made  themselves  evident  by  the 
wheels  breaking  through  the  pavement.  The 
Highway  Department  immediately  turned  all 
their  facilities  onto  the  work  of  repairing  these 
breaks  as  fast  as  they  formed.  Before  the  end  of 
March  they  were  operating  all  of  the  trucks  own- 
ed by  the  department  in  this  division  and  by  the 
middle  of  April  there  were  engaged  in  this  work 
40  state-owned  trucks  and  40  rented  trucks,  the 
former  being  3-ton  Packards  or  2-ton  Xash 
Quads,  while  the  rented  trucks  were  mostly  half- 
ton  or  one-ton  trucks  of  different  makes.  As 
many  men  were  employed  as  were  obtainable, 
reaching  500  to  700  in  June. 

The  breaks  were  so  numerous  and  frequent 
during  this  period  that  no  time  was  given  for 
making  permanent  repairs  but  up  to  the  latter 
part  of  April  all  repairs  were  temporary  only. 
In  most  places  where  the  pavement  broke 
through  it  was  found  that  the  clay  below  was  soft 
for  a  foot  or  more.  In  raising  a  truck  out  of  one 
of  these  mud  holes  the  pavement  around  it  was 
usually  more  or  less  broken,  and  in  some  cases 
10  or  20  feet  of  pavement  was  crushed  down  into 
the  soft  sub-base  before  the  truck  could  be  gotten 
onto  a  part  solid  enough  to  sustain  it.  As  soon 
as  the  truck  had  been  removed,  temporary  re- 
pairs were  made  to  permit  traf^c  to  move,  there 
sometimes  being  from  20  to  50  trucks  held  up  be- 
hind the  one  which  had  been  stalled. 

The  temporary  repairs  consisted  generally  of 
filling  the  hole  with  anything  available,  stone 
walls  along  the  road  being  the  material  most 
commonly  used.  The  stones  found  in  the  walls 
in  this  section  are  mostly  rather  small  and  easily 
broken,  so  that  a  little  hand  sledging  was  all  that 
was  necessary  to  place  them  in  shape  for  use. 
The  stones  having  been  driven  into  the  sub-base 
as  far  as  possible  and  brought  up  to  a  point  two 
or  three  inches  below  the  surface,  they  were 
covered  with  cinders  which  were  packed  down  by 
the  traffic,  new  cinders  being  added  from  day  to 
day  as  required.  The  cinders  were  obtained 
form  manufacturing  plants  in  the  nearest  city 
and  no  charge  was  made  for  them.  In  perhaps 
the  maioritv  of  cases,  however,  the  farmers  rend- 
ered bills  for  the  stone  walls  used  in  these  re- 
pairs. 

After  four  or  five  weeks  of  this  work  there  was 
a  let  up  in  this  condition,  probably  both  because 
the  ground  was  beginning  to  dry  out  a  little  and 
also  because  most  of  the  weak  spots  had  been 
broken  through.  As  soon  as  teams  and  men 
could  be  withdrawn  from  this  temporary  work, 


permanent  repairs  were  begun  and  have  been 
continued  until,  at  the  time  of  this  writing  (July 
20)  only  two  or  three  stretches  remain  to  be  com- 
pleted, and  these  will  undoubtedly  be  out  of  the 
way  early  in  August. 

These  permanent  repairs  consist  of  patches 
from  1  foot  s<|uare  to  stretches  800  feet  long  and 
the  full  width  of  the  road,  there  being  many 
from  50  to  150  feet  long.  In  making  the  perman- 
ent repairs,  the  old  cinders  and  stone  were  re- 
moved, until  solid  soil  was  reached.  In  some 
places  the  traffic  over  the  temporary  patches  had 
driven  the  stone  into  the  soil  to  a  depth  of  three 
feet  below  the  surface.*  The  bottom  of  the  exca- 
vation was  usually  then  covered  with  6  inches  of 
gravel,  the  chief  object  of  which  was  to  prevent 
the  clay  from  being  forced  up  into  the  sub-base. 
This  was  followed  by  12  to  30  inches  of  sub-base 
stone  carried  up  to  within  6  inches  of  the  surface, 
this  by  3  inches  of  old  macadam  as  an  evener 
course,  and  the  repair  finished  with  a  3-inch  sur- 
face of  bituminous  material. 

Most  of  the  wearing  surface  used  has  been 
cold  patch  material,  because  of  the  convenience 
of  using  this  for  small  and  scattered  patch  work; 
but  where  a  repair  job  is  more  than  100  to  150 
feet  in  length,  hot  bitumen  is  preferred,  partly 
because  it  is  quite  a  little  cheaper.  However, 
owing  to  the  difficulty  of  obtaining  materials, 
the  department  this  year  is  using  what  it  can 
obtain  even  though  it  may  not  always  be  what  it 
would  prefer. 

In  connection  with  the  rebuilding  of  these  sec- 
tions of  pavements,  in  a  number  of  places  sub- 
drains'  were  placed,  either  tile  drains  or  french 
drains,  gutters  were  deepened  and  such  other 
methods  employed  for  draining  the  sub-base  as 
were  practicable  considering  the  funds,  men,  ma- 
terial and  time  available  for  getting  the  road  in 
condition. 

At  present  the  motor  traffic  is  not  so  heavy  as 
it  was  during  ]\Iarch  and  April,  but  there  are 
still  perhaps  1.000  trucks  passing  over  the  road 
each  24  hours,  a  large  percentage  of  these  being 
quite  heavy.  On  the  part  of  this  highway  near- 
est to  New  York  City  most  of  the  truck  travel 
is  at  night,  the  trucks  preferring  to  reach  New- 
York  early  in  the  morning,  unload  and  load  dur- 
ing the  day,  and  start  out  again  in  the  late  after- 
noon. Thus  there  is  comparatively  little  truck 
travel  between  9  or  10  o'clock  in  the  morning 
and  4  o'clock  in  the  afternoon,  but  from  4  on 
until  the  following  morning  the  trucks  come  in 
a  continuous  procession,  the  larger  percentage 
traveling  north  during  the  first  half  of  the  night 
and  south  during  the  latter  half.  Owing  to  this 
condition,  there  would  be  little  advantage  in 
making  repairs  at  night  rather  than  during  the 
day,  but  all  of  the  work  has  to  be  done  while 
this  intense  traffic  is  maintained. 

Between  W'appinger  Falls  and  Fishkill,  Pough- 
keepsie  and  Rhinebeck,  and  Hudson  and  Kinder- 
hook  was  found  most  of  the  damage  done  to  the 
road  this  spring  and  it  is  estimated  that  the 
sum  of  all  the  stretches  repaired  would  total 
about  two  miles  and  the  cost  of  making  these 

*See    front    cover    of    last    week's    issue. 
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repairs  \ui>  l)ciii  I.iIuihii  $J5,(KJ()  aiul  $30,(XJ()  \nv 
mill-. 

I'or  tin-  rrj^iilar  niaiiitrnaiKc  the  (Icpariiiunl 
UM'tl  llu'  patrol  sy.strm  to  a  larpc  c-xlciii  uiiiil 
this  yiar.  hut  tliis  system  has  been  praiticallv 
al)au»l()iu(l  ixcc'pt  for  a  ft-vv  isolati-d  roads.  In 
stead,  the  roads  are  now  inaiutaiued  l)y  small 
paii^s  known  as  section  }.;ani^s.  in  addition  to 
which  tluic  Mv  used  in  the  (hxision  about  25 
gan^s  for  hea\  \  work,  whicli  are  sent  wherever 
they  are  needed. 

Kacli  section  g-'i'ij^  has  its  own  section  of  about 
15  or  20  miles  to  inaintain.  h.ach  ganj.^  C(jnsists 
of  a  foreman  and  from  4  to  7  men  or  sometimes 
as  many  as  10.  The  foreman  provides  a  lialf-ton 
or  a  one-ton  truck  for  which  the  State  pays  him 
a  rental.  This  truck  carries  the  picks  and  shtjvels, 
tampinjj  tools  and  other  hand  tools  as  wi'll  as 
the  men.  Stone  is  placed  in  piles  alon^  the  side 
of  the  road  by  special  trucks  so  that  the  section 
^ang  trucks  have  to  carry  this  material  for  only 
short  distances.  Barrels  of  bituminous  mater- 
ials also  are  kept  on  hand  at  intervals  along  the 
road.  The  .State  Comissioner  is  especially  in- 
sistent that  the  ])ilcs  of  stone  shall  always  be 
kept  neatly  shaped  up,  both  because  this  tends 
to  prevent  the  stone  from  being  scattered  and 
lost  and  also  for  apparance'  sake.  These  section 
gangs  do  the  regular  maintenance,  making  small 
patches,  cleaning  out  ditches,  etc. 

Where  there  is  need  for  renewal  work  rather 
than  patching,  one  of  the  heavy  gangs  is  used. 
These  gangs  utilize  the  two-ton  and  three-ton 
state  trucks,  from  one  to  three  trucks  being  at- 
tached to  each  gang  and  from  10  to  40  men.  A 
large  part  of  the  repair  work  is  done  with  cold 
patch  material,  but  the  renewal  work  is  largely 
hot  mixed  asphaltic  concrete,  and  these  heavy 
gangs  are  provided  with  the  appliances  necessarv' 
for  constructing  such  pavement.  The  road  roll- 
ers used  are  in  some  cases  owned  by  the  State 
and  in  others  are  hired  for  the  purpose  from  local 
contractors  or  municipalities. 

N'EW    CONSTRUCTIOX 

Comparatively  little  new  work  is  being  laid 
this  year,  only  about  10  of  such  contracts  now 
being  under  way,  although  there  are  about  30 
contracts  tmder  construction  which  have  been 
continued  from  last  year,  while  about  15  of  last 
vear's  contracts  have  been  abandoned. 


I'.ill   MlMil  ..    .\1,\(  AUA.M    kOAU    .NKAK    .\VA(  K 

Although  the  high  prices  of  materials  and  la- 
bor have  undoubtedly  tended  to  restrict  the 
amount  of  contracts  let,  the  chief  reason  has  been 
the  lack  of  contractors  to  bid  upon  the  work.  In 
December  of  1919,  13  contracts  were  advertised 
but  bids  were  received  on  only  9,  and  on  only 
5  was  there  more  than  one  bid.  In  January  of 
this  year  22  lettings  were  advertised,  bids  were 
received  on  13  and  two  or  more  bids  on  only  6. 
In  March  21  were  advertised,  14  were  bid  upon 
and  6  received  more  than  one  bid.  Most  of  the 
large  contractors  already  have  contracts  carried 
over  from  last  year,  and  prol^ably  the  scarcity 
of  both  labor  and  material  and  the  uncertainty  of 
price  movements  have  had  considerable  to  do 
with  the  lack  of  bidders. 

Both  labor  and  material  were  very  scarce  dur- 
ing the  spring  but  conditions  with  respect  to  both 
have  now  improved  somewhat. 

In  this  division  sand  can  be  obtained  at  com- 
paratively short  distances  from  most  contracts. 
Stone  can  be  obtained  from  New  England  quar- 
ries, being  brough  in  coal  cars  returning  other- 
wise empty  to  the  mines.  In  sections  of  the 
country,  however,  where  mines  and  quarries 
both  lie  in  the  same  direction  from  the  work 
under  construction,  it  is  impossible  to  obtain 
permission  from  the  government  to  use  open-top 
cars  for  hauling  stone.  At  present  there  is  con- 
siderable difficulty  in  obtaining  cement,  partly 
because  of  the  scarcity  of  freight  cars  for  trans- 
porting it  and  partly  because  the  cement  compan- 
ies are  not  able  to  secure  all  the  co^I  needed 
for  manufacturing  it.  In  general  prices  are  from 
15  to  20  per  cent  higher  in  this  division  than  they 
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Avere  in  1919  and  over  100  per  cent  higher  than 
they  were  three  years  ago. 

About  75  per  cent  of  new  work  that  has  been 
let  this  year  is  concrete,  all  of  it  reinforced.  The 
standard  road  bed  is  now  16  feet  wide,  although 
18  feet  or  even  20  feet  will  probably  be  adopted 
where  possible  in  the  future.  For  16  feet  width 
the  concrete  is  made  7  inches  thick  in  the  center 
and  6  inches  thick  on  the  sides.  The  old  maca- 
dam road  which  concrete  replaces  is  scarified 
and  the  loose  material  surfaced  and  rolled  with 
a  10-ton  roller.  It  is  necessary  to  scarify  the  old 
road  in  most  cases  because  the  crown  is  consid- 
erably higher  than  is  desirable  for  a  concrete 
pavement.  The  reinforcement  regularly  employ- 
ed is  specified  to  consist  of  main  members  ha\ing 
a  cross-sectional  area  of  not  less  than  .06  square 
inch  per  lineal  foot  of  road  and  spaced  not  more 
than  6  inches  apart,  while  the  tie  members  are 


iU)t  more  than  12  nor  less  than  8  inches  apart; 
the  two  sets  of  numbers  being  placed  at  right 
angles  and  the  total  reinforcement  weighing  not 
less  than  25  lbs  per  hundred  square  feet. 

.\t  at  least  two  points  between  New  York  and 
Buffalo  it  is  planned  to  construct  a  pavement  24 
feet  wide  consisting  of  two  9-foot  strips  of  con- 
crete with  a  6-foot  strip  of  bituminous  concrete 
in  the  center.  One  such  section  west  of  Albany 
was  begun  last  year,  one  of  the  9-foot  concrete 
strips  having  been  constructed. 

All  work  in  the  l-'irst  Division  is  in  charge  of 
James  H.  Sturdevant,  division  engineer  .Mainte- 
nance is  in  charge  of  E.  J.  Howe,  resident  engi- 
neer in  charge  of  maintenance.  The  writer  is  in- 
debted to  both  of  these  for  information,  photo- 
graphs and  other  courtesies  extended  to  aid  him 
in  the  preparation  of  this  description. 


Hartford,  New  Jersey,  Sheet  Asphalt 

Mixing  Plant 

Contractor's  central  installation  with   capacity  of  3,000  square  yards  daily  of 
binder  and  surface  courses  hauled  hot  to  a  maximum  distance  of  10  miles. 


The  completion  during  this  year  and  next  year 
of  about  fifty  miles  of  sheet  asphalt  highways  in 
the  county  of  Burlington,  N.  J.,  will  provide 
there  a  total  of  60  miles  of  waterbound  and  oil- 
treated  macadam  roads  from  14  to  16  feet  wide 
which  have  been  converted,  generally  on  the  old 
foundations,  to  asphalt  pavements  from  a  stand- 
ard of  18  feet  to  a  maximum  of  30  feet  in  width. 

This  improvement  will  have  involved  laying 
about  500,000  yards  of  binder  and  top  course 
having  a  combined  thickness  of  3  inches,  all  of 
which  will  have  been  mixed  in  a  central  plant 
installed  by  the  Union  Paving  Company,  con- 
tractor, a-;  Hartford,  Burlington  County,  N.  J. 

At  the  plant,  which  is  of  a  semi-permanent 
character,  there  is  always  maintained  in  storage 
at  least  1,000  tons  of  sand  from  the  Norcross  & 
Edmonds  pit  at  Birmingham,  N.  J.,  where  it  is 
excavated  by  a  steam  shovel  and  delivered  to 
railroad  cars  afxer  the  6  or  8  inches  of  loam  has 
been  stripped  from  the  surface  of  the  sand  de- 
posit. The  excavating  shovel  works  on  a  face 
from  8  to  20  feet  high,  and  loads  from  twenty  to 
forty  40-ton  cars  daily.  The  cars  are  hauled 
about  tw-elve  miles  to  the  asphalt  plant  and  are 
unloaded  by  a  locamotive  crane  with  65-foot 
boom  and  1-yard  clamshell  bucket  which  will 
handle  two  cars  per  hour. 

The  broken  stone,  from  Lambertville  quarries, 
is  shipped  in  cars  and,  like  the  sand,  is  unloaded 
and  stored  at  the  plant  in  1,000-ton  piles.  From 
these  piles,  sand  and  stone  are  transferred  by  the 


locomotive  derrick  to  a  40-ton  hopper-bottom 
bin  delivering  to  a  6x30-foot  Coatesville  drier 
equipped  with  two  fuel  oil  burners.  An  electric 
pyrometer  at  the  outlet  automatically  maintains 
a  constant  temperature  of  about  500  degrees  in 
the  sand  discharged  there.  When  the  moisture 
of  the  sand  does  not  exceed  10  per  cent,  the  ca- 
pacity of  the  drier  is  from  30  to  35  tons  of  sand 
per  hour. 

From  the  foot  of  the  drier,  the  sand  is  delivered 
at  a  temperature  of  500  degrees  to  the  boot  of  a 
bucket  elevator  30  feet  high,  which  originally 
deposited  the  sand  in  a  large  storage  bin.  This 
arrangement  was,  however,  found  to  be  wasteful 
of  heat  and  the  large  bin  has  been  eliminated  and 
the  hot  sand  is  now  chuted  directly  from  the 
elevator  to  a  second  auxiliary  elevator  which 
fills  a  20-ton  bin  w^hich  supplies  by  gravity  the 
weighing  hopper  at  the  mixer. 

The  drier  is  operated  alternately  on  sand  and 
stone,  the  latter  being  heated  to  from  300  to  325 
degrees  and  elevated  and  delivered  through  pro- 
tected chutes  to  the  50-ton  storage  bin  that  sup- 
plies the  mixer. 

From  100  to  120  tons  of  limestone  dust,  ship- 
ped by  rail  in  100-pound  bags,  is  kept  in  storage, 
and  as  required  the  bags  are  emptied  by  hand 
into  the  boot  of  a  bucket  elevator  delivering  to 
an  elevated  storage  bin  adjacent  to  the  hot  stone 
and  sand  bins. 

The  asphalt,  delivered  in  25-ton  and  40-ton 
standard   gage   tank   cars,   is  heated  in   them  by 
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steam  for  il  liuiiis  until  il  is  siilViciciit l\  li<|inlM<l 
111  hr  luiiiipiil  l>y  air  priNMirc  into  two  50  loii 
tanks  t'liniisluMl  with  strain  coils  whirl)  maintain 
the  lcin|i(  lalni  (•  of  the  asphalt  tlurr  at  .UK) 
(U'l^rvis,  Iroin  linsc  tanks  tlu-  asplialt  is  attain 
clrvatiMl  hy  an  air  lift  to  an  oNiilnad  <lia\\  oil 
still,  \\  hrnic  it  flows  liy  ,L;ra\it\  to  the  mixing 
|)latft>rm  and  is  diawn  as  i((|niird  int<»  a  2(K)- 
poiind  troJU-y  hiukit  passinj;  o\ir  the  u ci^liin^,' 
soaK's  to  tin-  iliar.uinj;  lioppir. 

r.rlow  the  mixinj^  platform  there  is  instalU-ij 
a  15  eiihie  foot  eapaeit\-  Iricpiois  piii^  mill  type  of 
inixinL;  maehini'  i'le\aled  \1  feet  al)o\c  the  sur- 
face of  the  j^round  and  eapahli'  of  tuininj^  out  a 
2.0(X)  pound  hatch  of  hinder  or  top  course  in 
from  50  to  ''()  seconds. 

h'or  makiui;  the  hinder  coursi',  tlu'  proper 
amount  of  hot  stoni'  is  lust  draw  n  into  the  weis^h- 


in^  lioppii  and  W(ij..;li<-d,  then  hot  saiul  is  weighed 
into  it.  and  linally  the  proper  amount  oi  asphalt 
is  added  and  the  whole  is  mixed  and  discharg^ed 
hy  j^ravity  into  a  truck  on  the  ground  below. 

j'or  making  the  lop  course,  sand,  stone  and 
dust  and  asphalt  are  successively  weighed  into 
the  hop|)er,  mixed  and  discharge  like  the  hinder 
course. 

The  plant,  which  has  a  capacity  of  3,fXX)  square 
yards  of  3-inch  asphalt  pavement  in  10  hours,  is 
ojxrated  hy  a  total  force  of  about  20  men,  under 
tin-  supervisiftn  f)f  H.  I'.  Smith,  resident  engineer, 
of  the  hrm  of  Dow  &  .Smith,  consulting  highway 
engineers,  whith  since  1916,  has  inspected  the 
asphalt  for  about  5rX),000  square  yards  of  sheet 
l)a\ement  built  for  James  Logan,  engineer  of 
lUirlington  (ount\.  The  asi)halt  plant  is  in- 
stalled, owned  and  operated  by  the  I'nion  Paving 
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Marlton-Medford    and    Saddle    Taut:    views    are    of    a    portable    plant     with    capacity    of    1800    yards    daily 
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DAILY   HKl'OliT  OF   INSI'KCTOR  AT  PLANT 
County    of    BiirlinKloii,    N.    J. 

Plant  of  Union  Paving  Co. 

Street:    River  Road                              From:  Union  Landing  Road                                            To:    Pompestan   Creek 

Foundation:    Re-surfaced   Macadam  Binder:    1 1/2   in.                                            Surface:   1  V2  in. 

No.  of  Boxes  of  Binder:  114  Equivalent   to:    1208   sq.  yds. 

No.  of  Boxes  of  Surface:    188  Equivalent     to:    11)1*2  sq.  yds. 

ASPHALT  CEMKXT 

ASPHALT  FLUX  PENETRATIONS 

Kind  and  No.:  Atl.  Ref.  4  8 

Binder:  100  lbs.  ....  .... 

Surface:  *  100  lbs.  ....  .... 

BIXOER 

STONE  SAND  ASPHALT   CEMENT 

Box  Weights:  12  05  31.">  80 

SURFACE 

Sand,  kind  and  proportions:    Norcross  &  Edmunds. 

Filler,   kind   and   proportions:    Limestone.  . 
FORMULA                         SAND           STONE           FILLER           ASPHALT  CEMENT           TOTAL        %   BITUMEN 

Box  Weights:                      1205                ....                215                                  180  1600                     11.2 

TIME                                              SAND   .S-    STONE    SIFTINGS  TExMPERATURES 

SAMPLED           200           100           80           50           40           30  20           10           8          SURFACE 

Hot  Sand:               7:00   A.M.                                                   Binder  290 

Hot   Sand:             10:00  A.M.  275 

Hot  Sand:               2:30   P.M.             1               16          10          26          14           11  11           10          1                315 

Hot  Sand:                4:20   P.M.                                          .  300 
Remarks:   Laid  June  19,  Binder  1720;   Top   1440. 

Report  No.   31 .June    22.  1920 H.  B.  Smith 

Samples   of   Paving   Materials   from   Plant   of   Union   Paving      Company   which    maintains   there   a    Small    field 

Company,  Hartford,  N.  J.  laboratory   for   testing  samples   of   all   materials 

REPORT  OP  ANALYSES  mixed  and  all   shipments  received. 

Analysis  No.  17928— Asphalt  Cement  No  31    Bur-          The  resident  engineer  makes  daily  reports  of 

lington  Co.,  N.  J.,  River  Road  6-22-20,  Atl.  Ret.  lUO-U.       anai,..^:^  of  the  navinp-  material*;  anri  the  inc;nertnr 

\nalvsis  No.  17929— Surface  Mixture  No.  31.  Bur-      anai> sis  ot  tne  pa\ mg  materials  ana  ttie  mspector 

lin*gton"co.,  N.  J.,  River  Road,  6-22-20,  1205-215-180.      makes  daily  reports  ot  the  amounts  of  binder  and 

Analysis  No.         '                              17928  17929      top  course  mixed,  together  with  proportions  of 

Penetration  of  A.  C 50  mixture,  and  the  size  and  temperature  of  sand  as 

Penetration  of  A.C.  at  Plant          .l^^  .  ^^^_  recorded  4  times  a  dav. 

Ductility     100-i-cms. 

Fixed   Carbon    16.0%  

Mineral  Matter    0.1  % 

Organic  Insoluble 0.1%  r    ^u        ...  ...        r    t\t   • 

Bitumen    99.8%  11.5%          The  road  program  ot   the  state  of  Maine  con- 
Passing  200  mesh 10.5%      templates  the  expenditure  of  $4,000,000  and  the 

Passing  100  mesh    i^'n^"      ultimate    completion   of   an    880   mile   system   of 

PassiSI  It  mesh    '.  17  0%      macadam    roads.      A    $2,000,000    highway    bridge 

Passing  4  0  mesh   13.0%      from  Portsmouth,  N.  H.,  to  Kittery,  Maine,  was 

Passing  30  mesh    7.0%      opened  for  bids  early  this  month. 

Passing   20   mesh    6.0% 

Passing   10   mesh    8.0% 

Total    100.0%            100.0%  -phg   State   Highway   Department  of  Pennsvl- 

No    17928:  This  is  ft^S'^quality  Mexican  asphalt  vania  on  June   15th   and    16th  received  bids  for 

cement    suitable    for    paving   purposes,    and    complies  work   on   twenty-one   ditterent   sections   of  road, 

with  the  requirements  of  the  specifications.  but  announced  a  month  later  that  all  but  seven 

No.  17929:  This  is  a  satisfactory  mixture  and  com-  ^f  ^j^^.^^  |^^^  ^^^^^  rejected,  most  of  these  seven 

plies  with  the  specification  lequireme^nts^    ^^^^^^  ^^.^^  projects  for  borough  streets  in  which  the 

Copies  to  Messrs.  Logan,  Gage  and  H.  B.  Smith  borough  concerned  will  join  in  the  payment.  This 
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is  ixpl.niK'd  l)y  I  Ik-  drpartmriit  as  diu-  t<>  scarcity 
of  niatriial  and  ist-ii  mori-  hccausr  of  inability  of 
loiitraitors  to  sciurc  shipiniMits  of  material, 
wli'iwfor  additional  awards  wouM  oidy  create 
furlluT  demands  for  malcrials  and  im  r(as<'  these 
dit'licidties. 


I{r«riil;itiii<;  Traffir    in   Wilson 

Situateil  in  the  \ery  luai  t  of  the  rit  h  tohacco 
region  of  Xorth  Carolina,  the  small  city  of  Wil- 
son probably  has  more  automobiles  in  projjortion 
to  its  population  than  any  other  city  in  the  south- 
east -  possibly  in  the  entire  east.  In  this  center 
of  a  ref^ion  where,  for  the  past  few  years,  money 
has  been  sn  pKntiful  that  the  aj)petitc  for  auto- 
mobiles and  other  up-to-the-minute  devices  for 
spending  tnoney  has  been  almost  insatiable,  the 
problem  of  traffic  control  was  a  real  one.  Fines 
iiad  little  effect;  accidents  were  numerous. 

.*^ome  months  ago  a  new  scheme  was  adopted. 
"Stop"  lines  were  painted  at  every  street  inter- 
section, on  each  street  at  the  buildinj^  lines  of 
the  intersecting^  street.  This  was  merely  a  white 
line,  bri)ad  and  heavy.  At  this  line  every  car  or 
other  vehicle  is  required  to  come  to  a  full  stop, 
before  proceeding  across  the  intersection, 
whether  making  the  turn  or  going  straight  ahead. 

At  first  it  was  feared  that  congestion  might 
result,  but  this  was  not  the  case,  though  some 
verv  heavy  traffic  has  been  handled.  Among  the 
advantages  of  this  system  are  the  complete  pro- 
tection of  the  pedestrian,  since  every  car  comes 
to  a  stop,  and  the  practical  elimination  of  all 
crossing  accidents.  Another  result  has  been  the 
material  reduction  in  speeding  offenses,  since  it 
is  very  difficult  to  get  up  to  an  illegal  speed  be- 
tween crossings.  The  enforcement  of  this^  is 
very  easy,  as  the  determining  factor  is  not  speed, 
carelessness  or  right  of  way,  but  merely  the  mak- 
ing of  a  full  and  complete  stop  at  the  line. 

According  to  the  chief  of  police,  traffic  acci- 
dents and  arrests  for  violations  of  traffic  law 
have  been  reduced  50  to  70  per  cent,  while  acci- 
dents to  pedestrains  crossing  at  the  regular  cross- 
ings have  been  virtually  eliminated.  So  satis- 
factory has  this  system  been,  that  other  towns 
nearby  are  putting  it  in  force. 


Kansas    City   Wants   Water    Works 
Improvement 

Kansas  City  is  in  urgent  need  of  an  improved 
and  enlarged  water  supply,  but  finds  itself  financi- 
ally unable  to  obtain  it  because  of  the  debt  limit 
imposed  by  the  state  laws.  '  A  campaign  has 
been  begun  to  secure  an  amendment  to  the  con- 
stitution permitting  the  city  to  issue  bonds  up 
to  10  per  cent  of  the  total  property  valuation  in- 
stead of  the  present  limit  of  5  per  cent.  The 
amendment  also  would  permit  the  city  to  issue 
bonds  against  the  w-ater  works  property  up  to 
20  per  cent  of  its  value,  which  value  is  estimat- 
ed at  about  $20,000,000. 

Unless  this  amendment  passes  it  is  not  appar- 
ent how  the  city  can  possibly  carry  on  the  work 
which  is  needed  and  the  cost  of  which  is  estimated 


to  be  about  $0,(X)0,(XX).  One  suggestion  made 
is  lh;^t  the  municipal  plant  be  turned  over  to  a 
(•(trporatirm,  which  corporation  could  bond  the 
plant  (this  being  jM-rmitted  by  jjrivate  compan- 
ies), make  the  improvements,  and  then  turn  the 
l)lant  back  to  the  city.  Whether  the  courts  would 
permit  this  method  of  evading  the  intent  of  the 
law  might  be  questioned. 


Fi<'I<l    .Slone-    for   (.()inrt\f    lujads 

Work  was  started  in  1919  r^n  a  concrete  road 
between  Keiuj  and  Carson  City,  Nevada,  a  sec- 
tion of  the  Lincoln  Highway,  in  connection  with 
which  there  developed  great  rlifficulty  in  securing 
^SK''^"K'it<^'-  I"  f'lct,  the  contractor  was  able  to 
obtain  oidy  sufficient  for  900  feet  of  road  and 
then  abandoned  the  contract. 

The  work  was  then  taken  over  by  state  high- 
way engineer,  C.  C.  Vottrell.  His  first  step  was 
to  endeavor  to  solve  the  problem  of  aggregate 
supply.  The  state  arranged  to  purchase  the  out- 
put of  a  crushing  plant  and  quarry  owned  by 
the  city  of  Keno,  reorganized  work  at  another 
quarry  which  had  been  operated  by  the  original 
contractor,  and  also  operated  the  county  quarry. 
These  three  sources  enabled  them  to  obtain  suffi- 
cient aggregate  to  finish  a  little  over  two  miles 
of  road  before  work  was  shut  down  for  the 
winter. 

In  February,  1920  the  bondsman  of  the  original 
contractor  employed  another  company  to  com- 
plete the  work  on  a  cost-plus-percentage  basis, 
the  state  agreeing  to  furnish  all  the  aggregates, 
which  w^ork  was  placed  in  the  charge  of  J.  A. 
Bishop.  Under  Mr.  Bishop's  direction,  two  porta- 
ble crushing  plants  were  installed  at  various 
places  along  the  route  of  the  new  road,  and 
bowlders  and  niggerheads  which  had  been  placed 
along  fences  and  stored  in  piles  on  ranches  along 
the  road  were  collected  by  state  trucks  and 
hauled  to  the  crusher.  The  crushers  were  located 
sometimes  in  the  right  of  way  of  the  road  and 
at  other  places  in  the  fields  nearby.  The  crushcct 
stone  was  hauled  to  stock  piles  scattered  along 
the  road  at  intervals  in  no  case  exceeding  half 
a  mile.  Two  crushers  are  being  used  with  a 
maximum  daily  capacity  of  about  60  cu.  yds.  and 
an  average  output  of  about  50  cu.  yds.  C)ne  fore- 
man is  in  charge  of  each  crushing  plant,  with 
four  men  feeding  the  crusher,  one  man  running 
the  tractor  which  furnishes  the  motive  power, 
five  men  loading  bowlders  into  the  truck  to  be 
hauled  to  the  crusher,  and  five  men  drilling  and 
breaking  over-size  rocks.  At  one  plant  two 
trucks  are  used  to  haul  bowlders  to  the  crusher 
and  four  trucks  to  haul  crushed  rock  to  the  stock 
piles;  while  at  the  other  plant  one  truck  hauls 
bowlders  and  three  haul  crushed  rock.  The  maxi- 
mum haul  from  the  crusher  to  the  stock  piles  is 
two  miles. 

This  is  the  first  concrete  highway  in  Xevada 
and  the  State  Highway  Department  and  the  con- 
tractor are  endeavoring  to  make  it  a  first  class 
job.  1:2:4:  mix  is  used.  The  road  is  about  5^4 
miles  long  and  18  feet  wide. 
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Constructing   Water 

Supply  Works  of 

Winnipeg* 

By  W.  G.  CHASE,  Chief  Engineer,  Greater  Winnipeg  Water 
Works 


Foundations  in  difficult  ground.     Heavy 

inverts  for  gravity  stability,  and  general 

invert   construction.     Arch   construction. 

River  Crossing.     Trench  Work. 

hX)l'M>AT10NS 

The  material  encountered  in  this  hundred  miles 
of  trench  work  varied  all  the  way  from  peat  to 
rock,  including  soupy  clay,  waxy  clay,  the  various 
intermediate  mixtures  of  clay  and  sand,  dry 
or  under  water  pressure  and  quicksand,  granite 
and  trap  rock.  By  care  in  location  but  little  rock 
excavation  was  necessary  anywhere.  Each  class 
of  soil  found  at  invert  grade  presented  a  separate 
and  distinct  problem  in  the  effort  to  obtain  a 
highly  resisting  trench  floor.  Dryness  was  a 
prime  essential  and  was  generally  obtained  by 
the  methods  described  above. 

Soupy  clay  was  made  firm  by  casting  into  it 
broken  stone  of  varying  sizes,  mostly  of  rip 
rap  dimensions. 

Quick  sand  was  excavated  below  grade  between 
lines  of  sheet  piling,  a  layer  of  stone  and  gravel 
was  superposed  and  within  this  layer  the  box 
drain  was  maintained  at  its  proper  grade ;  thus 
stone  serv.°d  to  prevent  the  movement  of  the  sand 
as  the  water  escaped  upward  from  the  sand  and 
also  provided  a  foundation  satisfactory  for  the 
support  of  concrete  maintained  dry  until  set. 

In  rock  cuts  a  floor  of  sand  was  generally 
placed  as  the  length  of  each  cut  was  small. 

Where  the  peat  beds  were  found  to  extend  to 
depths  below  the  grade  chosen  for  the  invert  of 
the  aqueduct,  the  trench  was  widened  and  the 
peat  was  taken  out  to  whatever  depth  it  would 
extend ;  sand  and  gravel  was  then  placed  in  the 
bottom  of  the  trench  under  water  and  after  hav- 
ing been  built  to  about  2  feet  above  invert  grade, 
it  was  under-drained  and  allowed  to  settle.  This 
bed  of  sand  was  then  trimmed  in  the  ordinary 
way  and  provided  a  strong  foundation. 

In  the  case  of  flowing  clay  foundations  it  be- 
came necessary  to  open  the  trench  wider  than 
for  the  standard  structure,  in  some  cases  to  build 
piled  foundations  and  to  use  a  heavily  reinforced 
invert.  Great  care  was  necessary  in  backfilling 
in  such  trenches  to  prevent  the  transmission  of 
pressures  irregularly  to  the  structure. 

HEAVY   inverts'  FOR  GRAVITY    STABILITY 

Along  Snake  Lake,  which  parallels  the  aque- 
duct route  for  two  miles  near  the  Intake,  and  at 
certain  other  points,  a  porous  foundation  would 
have  been  the  source  of  a  serious  trouble  inas- 

'Continued   from   Page   96. 


much  as  the  surface  waters  would  stand  higher 
than  the  structure  itself  and  the  structure  when 
empty  would  be  liable  to  float,  (ienerally  along 
such  locations  the  material  available  for  backfill 
was  of  a  peaty  nature  and  light  in  weight.  Pre- 
caution was  here  taken  of  building  a  heavily 
weighted  invert;  the  engineer's  judgment  was 
constantly  at  test  as  to  whether  a  weighted  in- 
vert should  be  considered  necessary  or  not.  With 
a  structure  10  feet  9  inches  wide  inside,  the  ex- 
pense of  such  an  invert  was  very  great  and  was 
avoided  wherever  the  earth  of  the  trench  floor 
seemed  fairly  tight.  In  deciding  upon  the  use 
of  a  weighted  invert  for  this  purpose  the  follow- 
ing options  were  discarded  for  the  reasons  set 
out : 

a.  Imported  backfill  of  earth — Too  expen- 
sive. 

b.  Increased  overfill — doubtful  of  effective- 
ness and  necessarily  huge  in  quantity. 

c.  Weighted  arch  or  superstructure — not  too 
efficient  and  would  require  a  very  sturdy 
invert. 

The  success  of  the  design  chosen,  and  the  effici- 
ency of  the  supervision  had,  have  been  proven 
through  the  first  year's  operation  as  the  aqueduct 
through  these  locations  is  still  secure  in  place 
although  frequently  far  from  full  of  water,  and 
although  it  has  been  constantly  wholly  sub- 
merged. 

BACKFILLING 

The  specifications  required  that  between  the 
walls  of  the  trench  and  the  aqueduct  the  earth 
backfill  should  be  tamped  carefully  to  a  depth 
of  4  feet.  This  precaution  was  taken  in  conjunc- 
tion with  a  moderately  light  design  of  arch, 
which  arch,  however,  was  quite  safe  against 
pressures  of  earth  backfill  even  without  packed 
earth  at  the  haunches.  In  cuts  wholly  in  muskeg 
it  was  impossible  to  carry  out  such  a  specifica- 
tion. In  a  few  cases  a  slight  addition  to  the 
thickness  of  the  arch  haunches  was  provided  but 
generally  the  only  precaution  taken  was  the 
deposition  against  each  haunch  of  imported  sand 
and  gravel  to  the  depth  prescribed. 

The  backfill  was  then  completed  with  machine, 
generally  the  machine  used  by  the  contractors 
for  the  excavation  of  the  trench.  It  was  piled  to 
a  depth  of  4  feet  upon  the  crown  in  the  case  of 
solid  earth,  or  of  5  feet  in  the  case  of  peaty 
material.  The  minimum  width  of  backfill  top 
prescribed  was  8  feet  or  where  that  was  exceeded 
by  the  clear  inside  width  of  the  aqueduct,  then 
that  greater  width  became  the  governing  dimen- 
sion for  the  top  of  the  backfill.  The  side  slopes 
of  backfill  were  one  and  three-fourths  horizontal 
on  one  vertical,  which  proved  to  be  satisfactory. 
The  only  modification  made  in  these  side  slopes 
was  along  Snake  Lake  where  high  waters  of  the 
lake  would  rise  upon  the  face  of  the  slope ;  here 
the  slopes  were  made  three  horizontal  on  one 
vertical. 

The  backfill  was  grassed  over  with  a  selected 
mixture ;  very  heavy  sowing  of  seed  assuring  a 
thick  bottom  on  moist  soil  and  insuring  a  catch 
on  the  driest  sections.  The  seeding  operations 
included  the  removal  and  burning  of  stumps  and 
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olluT  romhustihlc  riihliisli,  riiiiii\;il  of  stdius, 
tiiiuminq  .iiul  iTownin^  of  [\\v  h.uklill  and  tin- 
rakinj;  and  n)llin_u  of  tin-  srrd  hid.  This  hack- 
till  was  tlioioii^hly  stinrd  up  willi  specially  dc- 
sij^iu'd  harrows  huilt  to  hold  themselves  on  the 
summit  of  the  dump;  no  rolling;-  was  done  hut 
the  seed  was  well  huried,  a  slielter  crop  of  grain 
lu-iuL;  planted  at   the  same  time. 

( DNCRKTli    MAKIN(i 

'['hrouj.;hout  the  work  of  aqueduct  construction 
control  of  the  mixture  of  sand  and  gravel  was 
maintained  hy  the  District's  engineers  through 
careful  insi)ection  and  direction  of  the  operation 
of  the  District's  own  gravel  pit  where  the  exca- 
vation, screening  and  rc-niixing  of  the  sand  and 
gra\el  was  carried  on,  producing  a  uniform  con- 
crete aggregate  with  the  desired  proportions  of 
sand  and  of  dust.  It  must  he  remembered  the 
prime  objective  in  the  manufacture  of  concrete 
for  this  conduit  was  water  tightness  with  econ- 
omy in  the  consumption  of  Portland  cement. 

This  material  when  dry  w'eighed  about  120  to 
125  pounds  per  cubic  foot  or  with  4  per  cent 
moisture,  a  common  condition,  110  to  112  pounds 
per  cubic  foot.  About  29  cubic  feet  of  aggregate 
was  sulTicient  to  build  one  cubic  yard  of  concrete 
in  place,  allowing  for  all  waste  both  of  aggregate 
and  of  concrete. 

The  average  consumption  of  Portland  cement 
was  D4  barrels  per  cubic  yard  for  all  work  in 
the  100,000.000  gallon  section  of  the  water  supply 
scheme — the  easterly  85  miles.  The  consump- 
tion of  Portland  cement  in  the  pressure  pipe  of 
the  Red  River  Valley  Siphon  was  about  2  barrels 
per  cubic  yard  in  a  mixture  averaging  about  1 
bag  of  cement,  1^^  cubic  feet  of  sand  and  2^2 
cubic  feet  of  gravel  not  over  lyi  inch  in  diameter. 


I'<»ll<l.\(.    Al<<  II     I  KO.VI     (0.\<1<KIK    'lOUKK 
I.WKKT    ( ON.STKUCnoN 

(ienerally  sjK'aking  the  invert  of  the  aqueduct 
was  laid  in  pads  of  15  foot  lengths,  alternate  pads 
being  first  laid  and  when  these  were  hardened 
the  closures  being  placed.  The  process  of  invert 
making  included  the  placing,  tamping  and  screed- 
ing  and  the  floating  and  trowelling  of  the  sur- 
face exposed  to  water  flow.  The  shoulder  was 
built  to  a  level  plane  at  the  chosen  elevation,  its 
inner  margin  being  about  one  inch  within  the 
wall  of  the  arch  at  the  foot  thereof.  This  prac- 
tice afforded  a  clean  and  definite  line  of  inter- 
section between  the  inner  surfaces  of  the  arch 
and  the  invert.  Into  the  green  concrete  of  the 
shoulder  a  thin  wooden  strip  was  placed  and 
bound  by  the  setting  concrete.  After  the  con- 
crete had  been  set  and  before  it  became  hard 
this  shoulder  was  brushed  w'ith  wire  brushes 
removing  all  laitance  and  exposing  the  pebbles  of 
the  concrete. 

ARCH  CONSTRUCTION 

The  arch  was  commonly  built  within  45-foot 
forms,  each  set  of  forms  being  arranged  for  trans- 
port up  and  down  the  trench  upon  a  suitable 
carriagv-.  The  bulkheads  were  designed  to  sup- 
port and  to  secure  the  crimped  copper  strip 
water  stop.  As  the  trench  was  commonly  in 
shallow  cut  it  was  necessary  to  mix  the  concrete 
with  some  slight  excess  of  water,  although  the 
pressence  of  the  fine  sand  in  the  aggregate  gave 
a   considerable  fluidity  to  the   mixture. 

It  was,  therefore,  necessary  to  carefully  work 
the  concrete  into  place  in  the  form  and,  after 
filling  the  form,  to  keep  adding  concrete,  at  the 
same  time  working  the  material  oil  the  surface 
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of  the  crown  of  the  inner  form  until  the  material 
became  too  stiff  for  further  working.  After  the 
first  season  of  construction  it  was  found  that  this 
precaution  ensured  the  building  of  an  arch  struc- 
ture without  longitudinal  crown  cracks,  a  com- 
mon distressing  difficulty  in  all  arch  building, 
especially  where  the  crown  is  thin  and  the  arch 
form  flat  or  of  large  radius. 

RED    RIVER    CROSSINC 

*  *  *  The  easterly  four  miles  of  the  Red  River 
Valley  siphon  is  a  %-inch  diameter  by  8-inch  wall 
reinforced  concrete  pipe,  trench  built  in  15-foot 
sections  and  in  the  standard  two  portions  name- 
ly, invert  first  and  superstructure  following.  The 
transverse  joints  were  ultimately  caulked  with 
a  V  of  neat  cement  hammered  into  place.  The 
backfill  over  this  96-inch  pipe  and  over  the  other 
circular  pressure  pipe  at  easterly  river  crossings 
is  6  feet  in  depth,  it  being  more  important  to  pre- 
vent frost  forming  within  the  pressure  pipe 
whose  perimeter  is  entirely  wetted,  than  within 
the  horseshoe  section  whose  crown  is  never 
wetted. 

Between  the  Red  River  Margin  and  the  site 
chosen  for  the  Water  District's  Reservoir  at  Mile 
11  the  conduit  is  a  66-inch  diameter  by  Slinch 
wall  Lock  Joint  reinforced  concrete  pipe,  manu- 
factured at  a  central  point  and  in  8-foot  lengths, 
transported  to  the  trench  on  railway  cars  and 
laid  and  jointed  in  the  trench,  the  jointing  not  be- 
ing done  until  the  pipe  had  been  covered  to  a 
depth  of  1  foot  with  earth  and  had  obtained  a 
uniform  temperature. 

TRENCH  WORK 

This  trench  was  very  interesting.  The  con- 
tract provided  for  vertical  payment  lines  and  the 
contractors  decided  that  for  convenience  in  oper- 
ations those  payment  lines  must  also  be  the  con- 
struction lines.  The  first  operation  was  to  drive 
twenty  foot  round  wooden  piles  along  each  side 
of  the  trench  and  at  intervals  of  ly^  to  4  feet. 
These  piles  afforded  support  for  the  steam  shovel 
with  which  the  earth  was  removed  from  the 
trench  and  also  insured  that  the  berm  of  the 
trench  should  be  firm  and  capable  of  supporting 
the  machine  with  which  the  heavy  pipes  were 
lowered  into  the  trench.  The  entire  process  of 
excavating,  pipe  laying  and  preliminary  backfill- 
ing w^as  confined  within  a  distance  of  less  than 


REMOVIM.    ULTSIDE    FOKxViS 

500  feet  as  a  rule.  Backfilling  to  a  depth  of  1 
foot  above  the  pipe  followed  immediately  after 
the  laying  of  the  pipe  to  line  and  grade  and  the 
building  of  supporting  haunches  of  plain  concrete 
alongside  the  pipe.  The  trench  wall  piling  was 
then  withdrawn  and  the  piles  were  carried  for- 
ward for  second  use. 

This  Red  River  Valley  siphon  passes  through  a 
soil  bed  whose  sea-deposited  clay  is  heavily  im- 
pregnated with  sulphates  of  sodium,  of  magne- 
sium and  calcium  and  bearing  occasionally  some 
other  salts.  To  prevent  reaction  of  these  salts 
in  ground  waters  upon  the  reinforced  concrete 
pipe,  this  trench,  from  Mile  13  to  the  Red  River, 
and  its  extension  through  the  city  of  Winnipeg 
from  the  Red  River  to  the  city  reservoir,  was 
thoroughly  underdrained. 

An  8-inch  vitrified  tile  was  laid  with  open 
joints  along  the  lower  corner  of  the  trench,  and, 
after  the  shoulders  or  haunches  of  the  concrete 
had  been  built  alongside  the  pipe  in  place,  a 
backfilling  of  coarse  gravel  was  placed  nearly  to 
the  top  of  the  shoulders  and  insured  the  collec- 
tion of  water  seeping  from  the  trench  walls  and 
its  delivery  to  the  drain  tile. 

Similar  methods  of  construction  were  applied 
to  the  48-inch  diameter  by  63/2-inch  wall  rein- 
forced concrete  Lock  Joint  pipe  line  laid  from 
the  west  shaft  of  the  Red  River  tunnel  to  the 
City  of  Winnipeg  reservoir  on  Logan  avenue,  a 
distance  of  2.3  miles. 

To   be   concluded 


Great  Lakes-St.  Lawrence  Waterway 

After  discussion  by  a  largely  attended  and  en- 
thusiastic congress  to  consider  the  subject  of  a 
waterway  connecting  the  Atlantic  with  the 
Great  Lakes,  the  congress  on  July  25  adopted  a 
resolution  urging  the  United  States  Congress  to 
act  quickly  with  a  view  to  the  construction  of 
such  water-way.  A  telegram  was  received  from 
Herbert  Hoover  urging  that  the  construction  of 
the  proposed  water-way  be  under  the  direction 
of  a  single  public  works  department  organized 
to  replace  the  various  bureaus  and  departments 
doing  Federal  work,  which  latter  feature  has  al- 
ready been  urged  upon  congress  by  numerous 
organizations. 
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The  K«Ml«MaliMl  American  Engiiieeriiif!; 

Sociclies 

Tin  IT  was  iuM  111  Washington,  1).  C,  on  June 
3r(l  and  -llh.  a  conference  of  representatives  of 
71  enj^ineering  and  allied  technical  societies, 
the  purpose  of  which  was  to  organize  a  federa- 
tion of  such  societies  "to  further  the  public  wel- 
fare wherever  technical  knowledge  and  engineer- 
ing experience  are  involved  and  to  consider  and 
act  upon  matters  of  common  concern  in  the  engi- 
neering and  allied  technical  professions." 

The  conference  adopted  a  constitution  and 
by-laws  providing  for  "The  Federated  American 
Engineering  Societies,"  to  which  any  national, 
district,  state  or  local  society  or  organization  of 
the  engineering  or  allied  technical  professions 
may  be  admitted  by  vote  of  the  American  Engi- 
neering Council.  The  members  of  this  council,  in 
which  is  vested  the  management  of  the  organiza- 
tion, consist  of  representatives  of  the  member 
societies,  one  for  each  thousand  members  or 
major  fraction  thereof.  Each  national  society 
shall  pay  to  the  F.  A.  E.  S.  as  dues  $1.50  per  year 
for  each  of  its  members,  and  each  district  or 
local  society  $1.00  per  member.  The  expressed 
aim  and  purpose  of  the  society  is  that  given  in 
the  quotation  above. 

All  societies  qualifying  for  membership  are 
invited  to  become  charter  members  of  the  F.  A. 
E.  S.,  and  appoint  delegates  to  the  first  meeting 
of  the  American  Engineering  Council,  to  be  held 
in  the  fall  of  this  year,  the  exact  date  of  which 
has  not  yet  been  decided.  ]\Ieantime  the  organi- 
zation is  being  represented  by  the  "Joint  Con- 
ference Committee"  of  the  "big  four" — the 
A.  S.  C.  E.,  the  A.  T.  M.  E.,  the  A.  S.  M.  E.,  and 
the  A.  I.-  E.  E. 

Probaibly  the  first  question  that  will  occur  to 
societies  when  considering  membership  in  the 
federation  will  be  that  of  the  dues.  The  Ameri- 
can Water  Works  Association  has  over  five 
thousand  members,  its  dues  were  $5  a  year,  but 
it  was  found  necessary  to  raise  these  to  meet 
expenses,  and  this  will  be  voted  on  next  year. 
The  American  Society  for  Municipal  Improve- 
p-'ents  has  about  600  members.  Its  dues  are 
J^S.  and  last  year  its  expenditures  exceeded  its 
income  bv  about  $475. 

The  Xew  England  W^ater  Works  Association 


lia.s  about  'AH)  members.  Its  dues  are  $4.  The 
Louisiana  i-iigincering  Society  has  about  275 
numbers,  the  dues  are,  we  believe,  $10,  l)ut  the 
expenditures  in  1919  exceeded  the  receipts  by 
about  $-4(XJ. 

These  societies  are  the  only  (*nes  of  which  the 
figures  are  C(jnvenient  to  our  hand,  and  are  prob- 
ably typical.  .\11  undoubtedly  hope  that  their 
(xptnditures  will  fall  (they  are  largely  ffjr  print- 
ing, and  we  see  no  signs  yet  of  any  decrease  in 
them),  but  meantime  we  questi<jn  whether,  in 
view  of  a  deficit  last  year,  the  A,  W.  W.  A.,  will 
feel  justifiefl  in  adding  .57,5fX)  to  its  expenditures, 
the  A.  S.  M.  1..  $'XjO,  the  \.  E.  W.  \V.  A.,  $900 
and  the  L.  E.  S.,  $275,  In  each  case  this  would 
probably  necessitate  raising  the  dues  by  the  SI. 50 
or  $1.00  required  for  membership  in  the  federa- 
tion, and  this  in  turn  would  require  a  constitu- 
tif)nal  amendment  at  the  next  annual  meeting.  It 
does  not,  therefore,  seem  probable  that  many 
organizations  can  join  the  federated  societies  until 
after  their  members  have  voted  to  increase  the 
dues  for  this  purpose,  except  such  (if  there  be 
any)  as  have  already  so  voted. 

The  four  leading  societies  have  a  combined 
membership  of  about  35,000,-  which  will  give  an 
income  of  about  $52,500.  If  most  of  the  eligible 
societies  should  join,  the  income  would  probably 
exceed  $150,000.  This  would  be  sufficient  for 
carrying  out  quite  ambitious  projects.  The  ques- 
tion suggests  itself,  however,  whether  it  would 
not  be  better  to  begin  on  a  smaller  scale,  with 
dues  that  would  not  at  the  outset  frighten  off  the 
scores  of  smaller  societies  which  are  just  now 
struggling  to  meet  their  present  expenses. 

Specifications  for  Converting  Macadam 
To  Sheet  Asphalt  Roadway 

The  highway  program  of  Burlington  county,  N. 
J.,  provides  for  the  conversion,  during  the  vears 
1919-20-21,  of  (10  miles  of  water-bound  and  oil- 
treated  macadam  to  wider  sheet  asphalt  pavement 
on  the  original  foundation.  About  40  miles  will 
have  been  completed  by  the  end  of  the  present  sea- 
son at  a  cost  that  has  increased  from  about  $1,000 
per  mile  last  year,  to  $1,500  per  mile  this  year.  All 
of  the  work  is  done  by  contract  as  described  on 
page  133  of  Public  \Vorks.  August  7.  and  the 
asphalt  for  the  binder  and  top  courses  was  mixed 
at  the  contractors  central  plant  described  on  page 
146  of  this  issue  of  Pur.Lic  Works. 

The  construction,  reconstruction,  maintenance 
and  all  other  road  work  in  Burlington  countv  has 
been  designed  and  is  executed  under  the  super- 
vision of  James  Logan,  county  engineer,  under  a 
standard  form  of  specifications,  bids,  contracts, 
bond,  and  other  necessary  documents  which,  being 
bound  together  and  endorsed  with  the  file  number 
and  contract  number,  provide  a  complete  record  of 
the  work  and  give  unusually  concise  and  compre- 
hensive data  for  official  purposes  and  for  the  use 
of  the  engineers,  inspectors  and  contractor,  who  find 
there  all  essential  information  properly  arranged 
and  the  sequence  and  details  of  different  operations 
clearly  presented. 

The  front  cover  gives  the  route,  location  and 
name  of  the  road,  the  chapter  and  section  of  law 
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under  which  ilic  contract  was  awarded  and  tlie  con- 
tract and  specifications  were  submitted  and  ap- 
proved. The  specitications  arc  preceded  by  a  de- 
scription of  the  road  and  its  history,  and  are 
divided  into  three  parts,  covering  the  widening  and 
resurfacing,  the  surface,  and  the  details. 

The  usual  definitions  and  general  clauses  relative 
to  rights,  duties,  and  requirements,  are  supple- 
mented by  specific  descriptions  of  the  methods  and 
re(|uirenients  provided  for  widening  the  road, 
scarifying,  crowning  and  rolling,  broken  stone 
course,  binder  course,  shoulders,  watering  and 
rolling  the  old  macadam  in  the  preparation  of  the 
foundation  for  the  sheet  asphalt.  These  are  fol- 
lowed bv  a  general  description  of  the  sheet  asphalt 
surface  with  paragraphs  specifying  the  materials, 
methods  of  testing  composition  of  refined  asjihalt 
and  asphalt  cement,  fluxes,  and  their  physical  prop- 
erties and  those  of  the  binder  stone,  sand  and  filler ; 
these  being  practically  the  standard  specifications 
of  the  American  Society  for  Municipal  Improve- 
ments. 

The  specifications  are  followed  by  a  proposal 
blank  ready  for  the  items  to  be  filled  in,  and  signed 
by  the  bidder ;  by  certificates  approving  the  designs, 
specifications,  proposal  and  contract,  which  are 
signed  bv  the  engineer  and  solicitor ;  by  a  certificate 
of  approval  of  materials,  drawings  and  calculations 
signed  bv  the  division  highway  engineer;  and  by 
an  approval  of  the  specification  and  order  to  adver- 
tise which  is  signed  by  the  clerk,  by  the  assistant 
state  highway  engineer,  and  the  chairman  of  the 
state  highway  commission. 

There  is  an  affidavit  as  to  publication  and  notice 
signed  by  the  clerk  and  notary;  a  report  on  bids 
received,  signed  by  the  presiding  officer  and  clerk; 
a  report  on  bids  opened,  signed  by  the  solicitor  and 
engineer;  an  approval  of  equipment  signed  bv  the 
engineer;  and  a  tabulated  summary  of  bids  giving 
the  percentage  of  the  engineer's  estimate  of  cost 
for  each  bidder  on  the  different  items  of  quanities 
and  price. 

There  is  a  certificate  of  the  award  of  contract 
signed  bv  the  clerk,  and  the  contract  itself  signed 
by  the  chief  clerk  and  the  bidder  and  witnesses. 

There  is  also  a  form  for  the  surety  corporation 
bond,  approved  and  signed  by  the  director  of  the 
surety  company  and  by  the  finance  committee. 
There  is  a  certification  as  to  funds  applicable  to  the 
contract  signed  by  the  bookkeeper,  recommenda- 
tions for  approval  'signed  by  the  state  highway  engi- 
neer, and  the  approval  form  signed  by  the  chair- 
man of  the  state  highw^ay  commission. 

Standby  Power  Plants 

Power  plants  using  hydraulic  power  where  a 
considerable  percentage  of  the  ordinary  capacity 
of  the  stream  is  utilized  find  it  necessary  to  pro- 
vide standby  plants.  These  have  sometimes  been 
for  operntion  by  steam,  and  sometimes  by  inter- 
nal combustion  engines— gasoline  or  oil.  Not 
so  common  is  it  for  those  using  steam  to  provide 
an  alternative  power. 

But  with  the  possibility  of  a  coal  shortage 
ahead  and  recurring  annually,  it  would  seem  to 
be  the  dutv  of  those  furnishing  power  for  water, 
light,  transportation,  or  other  public  utilities,  to 
consider  whether  they  should  not  provide  them- 


selves with  a  standby  e(juipnieiit  using  neither 
coal  nor  waterpower;  and  others  to  whom  a  shut- 
down would  involve  great  loss  might*  well  lind 
this  to  their  advantage  also.  An  electric  equip- 
ment depending  upon  either  of  these  as  its  source 
of  power  would  not,  of  course,  serve  the  purpose; 
and  gasoline  or  oil,  or  natural  gas  where  this  is 
a\ailable,  would  seem  to  be  the  only  sources  of 
power  that  would  meet  the  conditions. 

Heretofore  that  coal  could  not  be  had  in  any 
quantities  desired  and  with  delay  of  a  few  days 
at  the  most,  was  almost  unthinkable,  and  a  dupli- 
cate coal-burning  plant  was  a  satisfactory  safe- 
guard against  interruption  of  service.  But  with 
coal  mining  and  transportation  conditions  in  so 
unsatisfactory  and  unsettled  a  state,  the  above 
suggestion  is  forced  on  our  attention. 

La  Grande's  Water  Supply 

A  few  weeks  ago  a  report  wa^  submitted  to 
the  City  Council  of  La  Grande,  Ore.,  by  Louis  C. 
Kelsey,  as  consulting  engineer,  relative  to  an  im- 
proved water  supply. 

Three  propositions  were  reported  on,  one  provid- 
ing for  a  :^"^-inch  pipe  line,  44.8  miles  long  and 
costing  $l,8Gr),-<i20 ;  the  second  an  18-inch  wood- 
stave  pipe  line,  costing  $.STl>,473,  or  an  alternate 
line  following  the  same  route  but  using  a  2U-inch 
wood-stave  part  of  the  way  and  a  Ki-inch  vitrified 
pipe  the  remainder  of  the  way  and  costing  $831,486. 
The  two  latter  propositions  contemplate  a  dam 
which  would  cost  about  $loU,UOO.  The  third  plan 
contemplates  replacing  an  existing  pipe  line  with 
one  consisting  of  I'^-inch  and  14-inch  steel  pipe  and 
18-inch  wood  pipe,  and  the  construction  of  a  new 
dam. 

The  estimates  are  based  on  an  assumed  consump- 
tion of  G,00U,O0U  gallons  a  day,  or  oOO  gallons  per 
capita  for  a  population  of  20,000. 

The  second  of  the  two  plans  is  the  one  recom- 
mended by  Mr.  Kelsev. 


Seattle  Water  Supply  Delayed 

The  construction  of  the  proposed  $3,000,000 
68-inch  steel  pipe  line  forming  part  of  the  im- 
proved w^ater  supply  for  the  city  of  Seattle, 
Washington,  has  been  delayed  by  the  failure  to 
authorize  the  expenditure  of  $3,600,000,  the 
amount  of  the  lowest  bid  for  the  construction  of 
the  eighteen  mile  line.  It  is  believed  that  by 
waiting  until  next  winter  a  saving  of  $350,000 
can  be  accomplished  in  the  cost  of  the  steel,  and 
that  the  bond  market  may  also  be  improved  at 
that  time. 


St.  Louis  Building  Sewer  By  Force  Account 

Because  the  appropriation  was  not  quite  large 
onoup'h  to  rover  the  lowest  bid  for  4.500  linear 
f-et  of  the  12-foot  and  3.000  feet  of  the  6  to  8-foot 
South  Harlem  sewer  in  St.  T.ouis.  which  the  con- 
tractor offered  to  do  for  $382,000.  a  sum  that  was 
ron<iidcred  well  balanced  and  reasonable,  the  city 
i«  oreanizini?  ^  snecial  section  under  the  division 
of  sewers  and  paving,  and  will  do  the  work  by 
force  account  under  charge  of  \V.  W.  Burden, 
cncrinccr  of  construction,  and  W.  \V.  Horner, 
chief  engineer. 
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.\i)  p.ul  nl  llic  j^rmral  la.\i>  <»t  iIk-  cily  o£ 
Hannibal,  Mo.,  has  hi-i-ii  ust-d  fur  tlu-  support  of 
the  ck'itrii-  li^l't  plant  of  that  city  or  for  tin-  pay- 
nu'iit  of  bonds  or  interest  siiu'r  the  tnanaKenifiit 
of  tlu-  plant  was  placi-d  in  tin-  hands  of  tlir  I'oard 
of  I'ublic  Works  in  I'Xh^;  and  tin-  saiiir  is  Irur  of 
iIk-  water  works  plant,  aicpiired  in  1"'!.^.  (  )n  the 
other  hand,  the  plants  haxi-  furnished  without 
eharj^e  stn-i-t  and  white  way  lij^hlinj;  and  fire 
hvdrants,  which  are  eslinialed  to  be  worth,  for 
the  year  eiuHnj;  May  31.  V)20,  1?4.'AV)  for  liKlitinu 
and  $7,750  for  fire  protection.  Also,  the  ])lant 
paitl  a  franchise  tax  of  $4,743,  and  $907  donated 
li)  other  municipal  departnieiits.  Also  there  was 
paiil  from  the  operatini;^  expenses  last  year  $5,421 
for  extensions  and  betterments  of  the  water 
works. 

Durinj;  the  year  the  electric  li^ht  and  jjower 
(lepartment  received  from  all  sources  $139,401 
and  its  total  expenses  for  all  purposes  were  $114,- 
2(^i,  in  addition  to  $9,350  used  for  the  purchase 
of  Libert}-  Loan  P>onds.  Coal  expenses  for  the 
year  for  this  de])artment  amoup.ted  to  $51,5(S7, 

The  water  department  received  durin*^  the 
year  $()1.925,  ami  the  total  operating  expense,  in- 
cluding^ new  construction  and  interest,  was  $56,- 
1S5.  of  which  $9,494  was  for  coal.  The  water 
works  was  purchased  from  a  private  company  in 
1913  for  $301,347,  bonds  being  issued  for  $300,000 
to  cover  jjurchase  price  and  improvements;  and 
since  then  $185,000  of  the  bonds  have  been  paid 
and  cancelled  and  in  addition  there  has  been 
spent  $120,270  for  extensions  and  l)etterments. 

Although  production  costs  have  greatly  in- 
creased during  the  past  few  years,  there  has  been 
no  increase  in  rates  for  electric  light  or  power  or 
water  servvice.  For  electric  lighting  the  base 
rate  is  eight  cents  per  k.  w.  h.,  with  a  lO^r  dis- 
count for  a  monthly  bill  of  betW'Cen  one  dollar 
and  five  dollars,  20' r  for  between  five  dollars 
and  ten  dollars  and  a  six  cent  rate  for  all  over 
ten  dollars.  For  water  service  the  rates  gradu- 
ally decrease  from  thirty  cents  per  thousand  gal- 
lons for  15.000  gallons  a  month  or  less,  down  to 
eleven  cents  for  all  over  ()00,000  gallons  a  month; 
these  rates  being  subject  to  lO^^c  discount  on 
bills  paid  before  the  15th  of  the  month.  There  is 
a  minimum  net  monthly  charge  of  75  cents  for 
each  water  meter. 


Convincing  Council  of  Desirability  of  Meters 

The  water  commissioners  of  Erie.  Pa.,  have 
been  urging  the  city  council  of  that  city  to  per- 
mit them  to  install  meters  generally,  but  with- 
out success.  Recently  they  have  endeavored  to 
demonstrate  some  of  the  advantages  which  they 
claim  for  meters  by  installing  meters  in  the  homes 
of  the  councilmen.  About  the  first  of  July  four 
of  the  councilmen  permitted  meters  to  be  in- 
stalled in  their  houses  and  agreed  to  read  the 
meters  and  figure  for  themselves  how  the  cost 
of  water  service  under  the  proposed  meter  rate 
would    compare    with    the    fiat    rate    now^    being 


'  harged.  ( )nc  of  the  councilnien  is  reported  to 
have  said  that  he  calculates  that  he  would  have 
effected  a  saving  of  at  least  five  dollars  a  year 
in  the  past  had  he  been  paying  by  meter  rather 
than  (lat  rate.  I  he  water  commissioners  believe 
th.it  the  experiment  will  prove  to  these  council- 
iiH  II  tluir  assertions  concerning  the  advantage 
to  citizens  of  the  use  of  meters,  and  hope  that 
the  council  will  then  reconsider  their  former  ac- 
tion and  ])erniit  the  general  installation  of  meters 
throughout   the  city. 


Fire      Fiiihlinji      Kfli- 

ciency  of  St.  Louis 

Water  Supply 


The  water  works  system  is  found  by  the 
National  Board  of  Fire  Underwriters  to 
be  in  very  good  condition  from  a  fire 
fighting  point  of  view,  only  a  few  minor 
extensions   being   recommended. 


The  National  I'.oard  of  Fire  Underwriters  has  a 
reputation  of  being  difficult  to  please  when  it  comes 
to  obtaining  its  approval  of  the  sufficiency  of  water 
supplies  as  agents  for  fighting  fire.  It  may.  there- 
fore, be  considered  as  high  praise  that  it  has  prac- 
tically nothing  but  ap])roval  to  offer  concerning  the 
water  works  system  of  So.  Louis.  Mo.  During  the 
first  tw'o  months  of  this  year  engineers  of  the  board 
made  a  thorough  investigation  of  the  water  \vorks 
of  the  city  and  in  a  report  published  in  July  give 
a  very  complete  description  of  the  entire  system  as 
it  was  at  that  time. 

A  previous  inspection  had  been  made  in  1912  and 
since  then  a  number  of  important  improvements  had 
been  made,  the  chief  of  these  being  a  new  intake 
with  ports  at  a  lower  elvation  than  those  in  the  old 
intake,  and  an  S-foot  tunnel  extending  to  the  Chain 
of  Rocks  pumping  station  ;  a  1000.000.000  gallon 
low-lift  centrifugal  pump  in  this  station;  a  filtra- 
tion plant  with  a  nominal  capacity  of  liiO.Ooo.OOO 
gallons  a  day ;  a  reinforced  concrete  conduit  ti.o  by 
5.0(5  feet  between  Baden  and  Rissell's  Point ;  new 
pumping  ])lant  for  the  Rissell's  Point  pumping  sta- 
tion ;  enlarging  the  Competon  Hill  reservoir;  adding 
97  miles  of  pipe  to  the  distribution  system,  and  in- 
stalling about  5.400  modern  type  hydrants. 

.•humming  up  the  results  of  the  investigation,  the 
engineers  arrive  at  the  following  conclusions: 

Organization.  The  officials  of  the  water  division 
are  well  qualified  for  their  duties  and  the  number 
of  employes  is  ample. 

Records.     Plans  and  records  are  complete. 

Emergency  Opeyations.  Fire  alarms  are  received 
in  three  water  works  quarters  and  emergency  opera- 
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Source  of  Supf'ly.  An  inexhaustible  supply  is 
available  from  the  Mississippi  river. 

Intakes.  Two  substantial  masonry  intake  towers, 
one  located  at  the  deepest  point  of  the  channel,  with 
adequate  inlet  ports  well  below  low  water.  The 
})robability  of  interruption  of  supply  from  floating 
ice  or  shifting  of  channel  is  slight.  Tunnels  to  low- 
lift  pumping  station  are  of  ample  capacity.  Good 
facilities  are  provided  for  handling  slush  ice  in  the 
wet  well. 

.Pumping  stations.  Pumping  capacity  at  the  low- 
lift  station  is  ample  and  at  the  high-lift  stations  is 
satisfactory  for  present  needs  in  view  of  the  numer- 
ous large  emergency  connections  between  the  High 
and  Low  services ;  excellent  records  of  closed  gates 
and  good  emergency  provisions ;  the  40,000.000- 
gallon  pump,  capable  of  operating  on  either  service, 
proposed  by  the  water  division,  will  add  to  the 
reliability.  Boiler  capacity  is  adequate  and  all 
equipment  is  in  good  condition  except  some  of  the 
old  boilers,  which  are  usuable.  Steam  piping  is 
well  laid  out  and  installed,  but  additional  valves 
would  be  of  advantage  at  the  low-lift  station.  At 
least  thirty  days'  supply  of  coal  always  on  hand. 
.Suction  and  discharge  piping  generally  well  ar- 
ranged. The  stations,  although  of  substantial  con- 
struction, in  good  condition,  and  wnth  well  guarded 
hazards,  are  not  of  fireproof  construction,  the 
various  sections  are  not  cut  olT  by  fire  doors  and 
the  different  buildings  of  the  plants  are  mutually 
exposing.  The  inadequate  private  fire  protection  in 
all  and  distance  of  the  low-lift  pumping  station 
from  the  nearest  fire  station  may  lead  to  serious  in- 
terruption from  fire. 

Filtration  Plant  and  Storage  Reservoirs.  The 
total  available  content  of  the  various  basins  and 
chambers  at  the  filtration  plant  and  the  storage 
reservoirs  at  Baden  and  Bissell's  Point  is  28G,000,- 
000  gallons,  or  nearly  twice  the  maximum  daily 
consumption.  Filters,  with  suitable  allowance  made 
for  units  out  of  service  for  cleaning,  are  of  adequate 
capacity  for  present  needs.  The  various  units  of 
the  filtration  plant  and  the  storage  reservoirs  are 
well  arranged  and  can  be  by-passed  through  many 
emergencv  connections. 

Main  Supply  Conduits.  ]\Iain  supply  conduits 
are  now  in  duplicate  from  Chain  of  Rocks  to  Bis- 
sell's Point ;  the  probability  of  interruption  of 
supply  from  the  failure  of  a  conduit  is  slight. 

Distributing  Reservoir.  Advantageously  located, 
well  constructed  and  at  an  elevation  to  give  good 
pressures  in  the  congested  value  district ;  contains 
one  day's  average  consumption  on  Low  service  and 
ten  hours'  fire  flow. 

Consumption.  Consumption  is  moderately  high 
and  is  steadily  increasing;  it  can  be  materially  re- 
duced by  the  general  installation  of.  meters,  as  has 
been  frequently  demonstrated  under  similar  condi- 
tions in  other  cities.  Such  reduction  in  the  con- 
sumption would  defer  for  years  the  heavy  expendi- 
tures involved  in  obtaining  a  new  source  of  supply, 
which  the  present  rate  of  consumption  will  soon 
make  necessary,  as  well  as  increase  fire  protection 
in  all  parts  of  the  citv. 

Pressures.  Pressures  are  well  maintained  at  the 
^jumping  stations  and  in  the  congested  value  dis- 


trict. During  periods  of  extreme  consum[)tion. 
pressures  in  the  High  service  and  in  the  southern 
part  of  the  Low  service  are  greatly  reduced  and  in 
a  few  places  are  too  low  to  furnish  good  fire  engine 
supply. 

Protection.  Reasonable  protection  for  the  con- 
gested value  district  requires  a  fire  flow,  in  excess 
of  maximuiu  d(jmestic  consumption,  of  r3, 000  gal- 
lons a  minute,  with  a  distribution  system  cai)able 
of  delivering  this  amount  about  any  block,  and  with 
hydrants  so  located  as  to  deliver  two-thirds  of  this 
(|uantity  upon  any  large  fire  through  hose  lines, 
none  exceeding  (jOO  feet  in  length;  in  addition  the 
arterial  system  should  be  capable  of  delivering 
S.OOd  gallons  a  minute  for  a  second  fire.  The  total 
(|uantity  includes  an  allowance  for  loss  from  broken 
service  connections  and  hydrants  left  open  inci- 
dental to  a  large  fire.  In  manufacturing  and  minor 
mercantile  districts,  5,000  to  10,000  gallons  are 
necessary.  Closely  built  residential  sections  of  3- 
story  and  higher  buildings  require  3,000  to  5,000 
gallons,  and  in  outlying  residential  districts  a  mini- 
mum of  1,500  gallons  is  needed.  P'ire  flow  tests 
showed  that  these  quantities  are  generally  available 
under  ordinary  consumption  conditions,  but  that 
increased  consumption  in  extremely  warm  or  cold 
weather  would  leave  insufficient  quantities  in  some 
parts  of  the  south  end  of  the  city,  in  the  high  por- 
tions of  the  High  service  area,  and  where  the  grid- 
iron consists  of  long  lines  of  G-inch  mains. 

Mains.  Main  arteries  and  secondary  feeders 
form  a  system  which  is  generally  well  arranged, 
well  looped  and  of  adequate  strength ;  High  service 
arteries  are  very  long  and  show  a  high  friction 
loss  at  times  of  extreme  consumption.  Minor  dis- 
tributers are  fairly  well  gridironed  in  the  closely 
built  parts  of  both  services,  but  in  a  number  of 
localities  of  recent  development  there  are  many 
(i-inch  mains  of  excessive  length  between  cross-con- 
nections ;  dead  ends  are  not  particularly  numerous. 
The  oldest  mains  are  badly  incrusted.  Several  im- 
portant mains  have  recently  been  damaged  by 
electrolysis. 

Gate  Valves.  The  system  is  fairly  well  equipped 
with  gate  valves  in  all  parts  of  the  city.  Valves  are 
systematically  inspected  and  maintained  in  very 
good  condition. 

Hydrants.  Spacing  in  the  congested  value  district 
is  excellent  and  in  other  sections  fair  to  good. 
Hydrants  recently  installed  are  of  a  good  type  but 
over  a  sixth  of  the  total  number  are  of  the  obsolete 
underground  type ;  only  a  small  proportion  have 
gated  connection  to  main ;  hydrants  are  in  good 
condition  but  considerable  trouble  is  caused  by  pro- 
miscuous use  by  those  not  connected  with  the  fire 
department  or  water  division. 


The  streets  of  Twin  Falls,  Idaho,  are  occupied 
l)v  the  mains  of  Elm  Park  Water  Company,  and  an 
injunction  has  recently  been  issued  restraining  the 
city  from  interfering  with  the  mains  of  the  com- 
pany; except  that  the  city  is  authorized  to  make 
such  changes  as  may  be  required  by  construction 
work  in  streets  and  avenues,  but  is  required  to 
replace  the  mains  without  damage  to  the  system. 
The  city  proposes  to  fight  in  court  the  company's 
claim  to  rights  in  the  city  streets. 
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A     CcmsliliilioM     of 
lixldstrial    Ki^lalions 


Principles  of  Industrial  Employment  Re- 
lations, including  Open  Shop.  Ri^ht  of 
Association,  Production.  Wages  and 
Management,  Hours  of  Labor,  Govern- 
ment, and  Public  Service  F^mployment 
as  recommended  by  the  Committee  on 
Labor  of  the  Associated  General  Con- 
tractors' of  America. 


lo  pronioti-  the  cslahlishnu-nl  of  f.iii"  and  satis- 
factory practical  relations  between  the  enii)loyers 
and  employes,  study  and  investigation  has  been 
made  for  the  Associated  General  Contractors'  of 
America  by  their  special  committee  on  labor, 
Leonard  C  W'ason,  chairman  and  H.  J.  Bernnan, 
Tylor  Field.  C.  O.  Muhlfeld.  F.  W.  Smith,  and  C. 
P.  Waterman,  oflicials  of  important  construction 
interests  in  ditYerent  ])arts  of  the  country. 

Their  conckision  is  that  in  the  struggle  to  in- 
terpret and  to  establish  relations  between  employers 
and  emiiloyes,  there  is  needed  a  declaration  of  prin- 
ciples so  liasic.  so  wide  in  scope,  so  fair  in  applica- 
tion, so  clear  in  expression,  that  it  may  be  accepted 
as  a  constant  measure  of  the  justice  and  wisdom  of 
the  temporary  de\ices  that  must  be  framed  to  meet 
fluctuating  conditions. 

Such  a  declaration  the  committee  has  widely,  but 
unsuccessfully,  sought.  The  closest  approach  to  it 
they  have  found  in  the  Statement  of  Principles 
enunciated  by  the  Chamber  of  Commerce  of  the 
I'nited  States.  (February  2,  1920)  and  included  in 
Referendum  No.  ol  on  the  report  of  the  committee 
on  Industrial  Relations  regarding  employment  rela- 
tions (June  9.  1920).  This  statement  is  as  follows: 

The  interest  of  the  public,  which  includes  every 
individual  in  the  community,  is  paramount.  It  is 
composed  of  interdependent  interests  whose  just 
l>alance  necessitates  that  impartial  justice  be  accord- 
ed to  every  individual. 

There  is  a  mutuality  of  interest  among  employers, 
employes,  and  investors.  Their  interests  as  well  as 
the  public  interest  must  be  defined  and  protected 
and  to  this  end  public  o]:»inion  must  be  kept  in- 
formed and  enlightened. 

The  Employmcn*  Relation.  Every  person  pos- 
sesses the  right  to  engage  in  anv  lawful  business  or 
occupation  and  to  enter,  individually  or  collectively, 
into  any  lawful  contract  of  employment  either  as 
emnloyer  or  employe. 

The  Open  Shop.  The  right  of  employer  and  em- 
]>loye  to  enter  into  and  to  determine  the  conditions 
of  employment  relations  with  each  other  (without 
reference  to  the  affiliation  or  non-affiliation  of  either 
with  any  organization)  is  an  individual  right  of 
free  ccmtract  possessed  by  each  of  the  parties. 

Right  of  Assoeiatiou.  All  men  possess  the  equal 
right   to  associate  voluntarily   for  the   accomplish- 


ment <if  lawful  purpo.ses  by  lawful  means.  The 
association  of  men  whether  of  employers,  employes, 
or  others,  for  collective  action  or  dealing,  confers 
no  .luthority  over  and  must  not  deny  any  right  of 
tiiose  who  do  not  desire  to  act  or  deal  with  them. 

h'espon.Kihility  of  Coinl>ination.<!.  The  public  wel- 
fare, the  protection  of  the  individual,  and  sound 
employment  relations  equally  require  all  ass<jcia- 
tions  or  combinatifjns  be  .subject  to  the  authority  of 
the  State.  As  the  public  interest  is  paramount,  full 
publicity  of  facts  of  industrial  relations  is  neces- 
sary. 

Ohlif/dlio)!  to  Secure  '/'mdnetion.  To  flcvelop, 
with  clue  regard  for  the  health,  safety  and  well-be- 
ing of  the  individual,  the  maximum  capacity  and 
DUtput  refjuired  of  industry  is  the  ccjmmon  social 
oi)ligati()n  of  all  engaged  therein. 

Wiuies  and  Manaf/ement.  The  wage  of  labor 
must  be  drawn  from  the  product  of  industry  and 
must  therefore  be  earned  and  measured  by  its  con- 
tribution to  production.  All  employes  are  entitled 
to  com])lete  business  information  in  matters  affect- 
ing the  terms  of  their  employment;  and  frankness 
is  essential.  In  order  that  the  worker,  in  his  own 
and  the  general  interest,  may  develop  his  full  pro- 
ductive capacity,  it  is  the  duty  of  management  to 
assist  him  to  secure  regular  employment  suited  to 
his  abilities,  to  furnish  him  with  incentive  and 
opportunity  for  self  improvement,  and  to  provide 
I)roper  safeguards  for  his  health  and  safety. 

Hours  of  Labor.  The  number  of  hours  in  the 
work  day  or  week  in  which  required  maximum  out- 
put, consistent  with  the  well-being  of  the  workers, 
can  be  maintained  in  a  given  industry  should  be 
ascertained  by  careful  study  and  never  should  be 
exceeded  except  in  case  of  emergency.  One  day 
of  rest  in  seven,  or  its  equivalent  should  be  pro- 
vided. 

Adjustment  of  Employment  Relations.  Adequate 
means  satisfactory  both  to  the  employer  and  to  his 
employes,  and  voluntarily  agreed  to  by  them,  should 
be  provided  for  mutual  discussion  and  adjustment 
of  employment  relations. 

Community  of  Interest.  The  greatest  measure  of 
reward  and  well-being  for  both  employer  and  em- 
ploye, and  the  full  social  value  of  their  service  to 
the  public  must  be  sought  in  the  successful  conduct 
and  full  development  of  the  industrial  establishment 
in  which  they  are  associated.  Intelligent  and  prac- 
tical co-operation  based  upon  a  mutual  recognition 
of  this  community  of  interest  constitutes  the  true 
basis  of  sound  industrial  relations. 

Government  Employment.  The  State  is  sovereign 
and  cannot  tolerate  a  divided  allegiance  on  the  part 
of  its  officers  and  servants.  A\'hile  the  right  of 
government  employes,  national,  state  or  municipal, 
to  be  heard  and  to  secure  consideration  and  just 
treatment  should  be  amply  safeguarded,  the  com- 
munity welfare  demands  that  no  combination  shall 
be  permitted  to  prevent  or  impair  the  operation  of 
government  or  of  any  governmental  function. 

Public  Serz'iee  Employment.  In  public  service 
activities  the  public  interest  and  well-being  must 
be  the  paramount  and  controlling  consideration.  The 
power  of  regulation  and  protection  exercised  by  the 
State  over  the  corporation  should  properly  extend 
to  the  employes  in  so  far  as  may  be  necessary  to 
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assure  the  adequate,  continuous,  and  unimpaired 
operation  of  public  utility  service. 

The  Committee  on  Labor  of  the  Associated  Gen- 
eral Contractors  desire  the  greatest  possible  public- 
ity and  discussion  of  the  foregoing  statement.  It 
invites  constructive  criticism  in  order  to  perfect  this 
draft,  if  necessary. 

It  is  hoped  that  it  may  ultimately  be  wide'y 
adopted  as  the  guide  for  all  industrial  employment 
relations. 

Immigration  in  1913  and  in  1920 

During  the  si.x  months  from  July  1.  1I»1!>,  to 
December  31,  1919,  the  total  number  admitted 
was  162,883  and  departed  166,212 — a  net  loss  of 
3,329.  In  the  same  six  months  of  1913  (the  last 
year  of  our  normal  immigration),  the  total  num- 
ber admitted  was  734,869,  and  departed  153,790 — 
a  net  gain  of  581,079.  An  analysis  of  these  figures 
by  races  indicates  that  in  1913  there  was  an  in- 
crease in  39  of  the  40  races  listed. 

In  1919.  however,  twelve  of  the  races  that  n(.)r- 
mally  provide  the  bulk  of  our  unskilled  labor 
supply  including  Serbians,  Greeks,  Italians  and 
Roumanians,  show  a  total  decrease  of  86,102,  and 
six  other  races  that  also  usually  furnish  large 
numbers  of  unskilled  immigrant  workers  includ- 
ing Russians.  Ruthenians,  Bohemians,  and 
Lithuanians,  show  a  total  increase  of  only  2.159. 

The  eighteen  races  that  during  this  period 
show  an  increase  of  64,443  including  the  English, 
French,  and  Scotch,  do  not  generally  engage  in 
the  basic  agricultural  or  industrial  work  of 
the  country.  The  Mexicans  also  show  an  in- 
crease of  nearly  8,000,  but  they  were  generally 
admitted  under  bond  to  meet  the  agricultural 
needs  of  border  states.  It  has  been  stated  also 
that  more  than  half  of  the  total  number  admitted 
were  women  and  children  coming  to  join  mem- 
bers of  their  families,  while  practically  all  of 
those  who  departed  were  adult  male  wage 
earners. 

During  the  first  five  months  of  1920.  the  pre- 
liminary figures  for  the  Port  of  New  York  (which 
usually  handles  about  SO'/r  of  the  total  immigra- 
tion and  emigration  for  the  country)  show  a  net 
increase  of  38,288. 

Practically  all  of  those  who  left  the  L'nited 
States  during  these  five  months  were  able-bodied 
male  wage  earners.  Of  those  who  entered,  about 
half  were  women  and  children  and  a  large  part 
of  the  balance  were  natives  of  Italy  and  return- 
ing reservists.  Many  of  the  men  admitted  had 
previously  been  in  the  L^nited  States  and  practi- 
cally all  of  them  had  definite  destinations  and 
knew  exactly  where  they  wanted  to  go. 

Comparatively  few  new  able-bodied  aliens  are 
arriving,  as  a  number  of  the  European  countries 
do  not  yet  permit  men  of  military  age  to  leave 
their  borders.  Our  own  war-time  passport  regu- 
lations requiring  an  American  Consul's  vise  be- 
fore an  alien  is  allowed  to  board  a  vessel,  the 
enforcement  of  the  illiteracy  test  and  the  fact  that 
many  of  the  large  passenger  steamers  formerly 
bringing  in  immigrants  are  now  out  of  commis- 
sion, will  temporarily  retard  a  return  to  the  pre- 
war immigration  to  the  L^nited  States. 
r  ■■■'■■  I  '  f  ''■■(-  :<>-'-r>}  /.  ■  fho  j^t^y.n,,,;  1  cr-r-v. 


Our  Alert  Competitors 

Press  reports  state  that  exceptional  induce- 
ments are  offered  in  Peru  to  European  immi- 
grants who,  under  certain  conditions,  receive  free 
passage  to  Peru  from  any  part  of  Europe,  are 
granted  six  days  free  board  and  lodging  after 
arrival,  and  free  conveyance  to  any  part  of  the 
country,  besides  other  inducements. 

Evidently  the  go\  ernment  of  Peru  realizes  the 
necessity  of  ahimdant  and  reliable  labor  to  develop 
her  great  natural  resources  and  has  set  about 
securing  it  in  a  rational  way.  In  the  present  dis- 
tressing conditions  throughout  Europe,  thi-,  can- 
not fail  to  be  alluring  to  thousands  of  sturdy 
peasants  who  would  probably  be  much  more 
desirous  of  coming  to  the  L^nitcd  States  and 
would   respond   to   smaller   inducements   here. 

In  some  countries  the  war  losses  are  more  than 
counterbalanced  by  the  lack  of  supplies  and  capi- 
tal, and  the  peasants  are  and  will  be  encouraged 
to  emigrate.  This  is  probably  true  in  large  parts 
of  Germany.  Hungary,  Bulgaria  and  perhaps 
other  countries  whose  undesirables  we  may  well 
wish  on  the  most  remote  countries,  while  there 
will  be  an  abundance  of  other  and  more  desirable 
immigrants  knocking  at  our  doors  if  we  only 
open  to  them. 


Decreasing  Efficiency  of  Labor 

Prom  records  made  of  cargo  handling  at  New 
Orleans  on  three  ships  of  the  Morgan  Line,  it  is 
shown  that  in  fifteen  unloadings  in  1914,  7,672 
tons  of  cargo  were  handled  by  20,218  man-hours, 
about  2.6  man-hours  per  ton. 

Fifteen  unloadings  of  the  same  ships  in  1919- 
20  with  practically  the  same  cargoes  and  the 
same  workmen  showed  7.748  tons  handled  by 
28,638  man-hours,  about  3.7  man-hours  per  ton, 
showing  an  increase  of  41  per  cent  of  labor  and 
1  per  cent  additional  tonnage.  The  number  of 
pounds  handled  per  man-hour  has  decreased  from 
793  in  1914  to  547  at  the  present  time  showing  a 
loss  of  45  per  cent  efficiency. 

In  connection  with  this  record  it  is  interesting 
to  note  that  in  1914  thirty-four  claims  aggregat- 
ing $100  were  paid  for  materials  stolen  from 
cargoes  handled,  while  in  1920.  under  the  same 
conditions,  there  were  paid  six  hundred  and  fifty- 
five  claims  aggregating  more  than  $20,000  for 
pilfering  from  the  cargoes  handled. 


Labor   Turnover 

The  monthly  labor  review  of  the  V.  S.  Bureau 
of  Labor  statistics  states  that  the  records  of  1908- 
19  show  that  work  equivalent  to  the  full  time 
(3.000  hours)  of  one  year's  labor  for  2,117.682 
workers  involved  5.045,317  labor  changes  equi- 
valent to  considerably  more  than  a  complete 
annual  turno\er  of  the  working  force. 


After  a  month's  strike  the  Brick  Contractors 
Association  and  Brick  Layers  L^nion  of  Pitts- 
burgh have  signed  an  agreement  giving  a  wage 
pf  <fi  z(^  r.,.^  ^'^■•-. 


AUCMST     M,     IftJO 
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Recent  Le^^al  Decisions 


ROAD   ^^ON^TRUCTION   CONTRACTORS   HELD   ENTITLED   TO 
FILE    SECOND    BOND   AFTER    BID    ACCEPTED 

111  an  action  on  llic  bond  ul  a  surety  company 
securing  a  road  construction  contract,  at  the  in- 
stance ot  a  materialman  who  furnished  materials 
and  lal.or  lo  (he  contractor,  the  defense  was  that 
before  executinj^^  the  surety  bond  the  contractor 
had  ^,ven  a  bond  with  personal  security,  and  that 
the  surety  bond  was  unnecessary  under  the  law 
and  void.     This  case  is  illustrative  of  a  practice 
wliich  It  seems  is  becoming  common  in  Indiana 
—the   practice   of  bidders  on   public   works,   for 
the  purpose  of  saving  the  premium  on  the  bond 
m  case  they  should  not  be  the  successful  bidder, 
cl  filing  a  bond  with  personal  surety  and  then    if 
the  work  for  which  they  bid  should  be  awarded 
to   them,   of  giving  a   surety  company   bond   to 
cover  the  proposed  work,  with  the  idea  that  such 
l)ond,  when  approved  by  the  board  shall  in  all 
things  take  the  place  of  the  personal  bond  f^led 
with  their  bid. 

If  it   were  conceded   that   there  was   no   legal 
necessity  for  the  filing  of  the  suretv  bond,  and 
that  the  board  of  commissioners  had  no  right  or 
authority   to   approve   it.   the    Indiana   Appellate 
Court,    Massachussets,    Bonding    &    Ins     Co     v 
State,    127   N.    E.   223,   thinks   that   it   does   not 
necessarily  follow  that  the  surety  bond  is  with- 
out legal   force  and  efTect.     If  the  contractors 
after   the   contract   had   been   awarded   to   them' 
^^^^C^  reason  desired  to  procure  a  new  bond' 
and  thereby  relieve  their  former  bondsmen  from' 
any  liability  to  answ^er  for  their  failure  to  pay 
tor  labor  and  materials  furnished  to  them  on  ac- 
count of  the  construction   contract,  there  is  no 
statute  or  rule  of  law  preventing  such  action,  or 
which    would   render   such   bond   so   taken   void 
In  such  case,  as  between  the  contractors  and  such 
new  surety,  or  between  such  surety  and  the  labor 
or  materialmen,  the  bond  being  otherwise  suffici- 
ent, any  action  by  the  board  of  countv  commis- 
sioners approving  said   bond   would   be   entirelv 
unnecessary,  and  as  between  the  parties  above 
named,  w^ould  in  no  wav  change  the  legal  effect 
of  the  bond. 

It  is  also  held  that  a  surety  companv  cannot 
avoid  liability  on  such  a  bond  because 'the  con- 
tractors failed  to  pay  the  premium,  nor  can  the 
contract  be  revoked  on  that  account,  [udgment 
tor  plaintifif  was  affirmed. 


a  city  under  contract  with  a  committee  ajijiointcd 
by  the  philanthropist  on  a  site  furnished  by  the 
aty.      I  he    New    York   Court   of   appeals   holds, 
'!2'''"^"'"  &  I.emke  v.  Luke  O.  lUirke  &  .Sons  Co., 
1^/  ^.  K.  329,  reversing  182  app.   Div.  924,  that 
the    parties    furnishing    the    labor    and    materials 
vvere  nr.t  entitled  tf,  a  lien  on  the  balance  of  the 
philanthroptist's  funds  in  the  hands  of  the  com- 
mittee, but  due  the  builder,  on  any  theory  that  in 
substance  moneys  owing  by  the  committee  were 
owing  by  the  city.  The  lien  failed  for  lack  of  any 
subject-matter   to   which   it   could   attach.   There 
was  no  hen  on  the  building  by  force  of  consent 
to  the  improvement,  for  that  was  a  public  one  on 
the  land  of  a  municipal  corporation.  There  was 
none  on. the  corporate  moneys,  for  no  corporate 
moneys  were  applicable  to  the  contract.     There 
was  none  on  the  moneys  due  from  the  committee 
to  the  builder,   from   one  contractor  to  another 
for  none  is  given  by  the  statute.     Though   the 
building  contract  gave  the  committee  the  privi- 
lege of  withholding  pavments  from   the   builder 
until    hens   had   been    discharged,   that   privilege 
could  not  create  a  lien  if  none  would  otherwise 
e.xist. 


WAIVER     BY     COUNTY     OF     NECESSITY     FOR     CONTRACT 
BOND 

\\  here  a  contractor  for  repairs  on  a  county 
courthouse  did  not  furnish  the  bond  required  by 
the  contract,  and  there  is  no  requirement  that 
such  a  bond  should  be  given  aside  from  the  con- 
tract Itself,  it  is  held,  Obelisk  Waterproof  Co   v 

^u  u  ^l  ^^^'^-  ^^-  ^'-^  ^^2  ^'-  ^-  Supp.  303; 
that  the  board  of  supervisors,  by  accepting  the 
bond  which  was  executed,  and  permitting  the 
contractor  to  proceed  with  the  work,  waived  the 
giving  of  any  other  security. 

STOP    NOTICE    STATUTE    NOT    APPLICABLE    TO    WORK    ON 
PUBLIC     HIGHWAY 


MECHANICS'   LIENS-WORK   AND   MATERIALS   FOR   PUBLIC 
LIBRARY 

Xew  York  Lien  Law  does  not  permit  the  en- 
forct-ment  of  a  mechanic's  lien  against  the  land 
and  building  of  a  municipal  corporation.  It  does 
permit  the  enforcement  of  such  a  lien  against 
moneys  of  the  corporation  applicable  to  the  con- 
struction of  the  improvement.  When  labor  and 
materials  furnished  have  gone  into  the  construc- 
tion of  an  improvement  the  question  mav  arise 
whether  there  are  anv  such  monevs  to  which  a 
hen  can  attach.  T  ^ibor  and  materials  were  fur- 
nished to  the  builder  of  a  Carnegie  Librarv  for 


The  California  Supreme  Court  holds.  Slavden 
V.  O  Dea,  189  Pac.  1066,  that  neither  section 'l  183 
nor  section  1184  of  the  California  Code  of  Civil 
Procedure,  providing  that,  in  cases  of  property 
which  is  not  subject  to  lien,  the  owner  shall  hold 
sufticient   money   to   pay   the   claims   of  persons 
serving  notice,  applies  to  work  on  a  public  street 
or  highway,  and  that  the  remedv  of  materialmen 
m  case  of  a  contract  let  bv  the  public  authorities 
tor  street  work  is  upon  the  personal  responsibil- 
ity of  the  contractor  and  his  sureties,  and  in  the 
case  of  a  private  contract  upon  a  public  highway 
under  section  1191.  Code  of  Civil  Procedure      A. 
large  part  of  the  work  upon  public  highways  in 
California  is  done  under  the  Vrooman  Act  and 
Its   amendments.      The    Supreme    Court   has   re- 
cently  held   that   in   such   cases   the  stop   notice 
feature  of  section  1183  did  not  apply.     Adamson 
v.   Paonessa,   179  Pac.  880.     That  decision  was 
based  upon  the  fact  that  there  was  no  indebted- 
ness from  the  owner  to  the  contractor  to  which 
the  statute  could  apply. 
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NEWS  OF  THE  SOCIETIES 


Sept.  1-3— MICHIGAN  STATE  GOOD 
ROADS  ASSOCIATION.  Annual  meet- 
ing. Lansing,  Mich.  President,  P.  T. 
Colgrove,  Hastings,  M'Ch      .  ^_     „,  . 

Sent.  7-10 — NEW  ENGLAND  WA- 
TER WORKS  ASSOCIATION,  An- 
nual convention.  Holyoke  Mass. 
Secretary.  Frank  J.  Gifford.  lU  Tre- 
mont    Temple.    Boston     Mass. 

Sept.  13-17  —  AMERICAN  PUBLIC 
HEALTH  ASSOCIATION.  Annual 
convention    San    Francisco.    Cal. 

ssont  :!0--3  —  SOLTHW  EblLKXS 
W\TER  WORKS  ASS'OCIATION 
Annual  convention,  St.  Charles  Hotel, 
New  Orleans,  La.  Secretary,  E.  1* 
Fulkerson.   Waco    Texas         ^f.f,.^rr,Y 

Oct  12-14 — AMERICAN  SOCIEii 
FOR  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  St.  Louis.  Mo. 
Secretary.  Charles  Carroll  Brown,  401 
Lincoln  Avenue.  Valparaiso,  Ind. 

Oct.  19-22— INTERNATIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICI\NS.  25th  annual  convention. 
New    Orleans,    La.      Secretary,    C    R. 

''!,"an^'2"27f%"21-THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION. 
Annual  convention.  Place  to  be  an- 
nounced. 

CONNECTICLT     ASSOCIATION     OF 
CIVIL    ENGINEERS 

The  annual  summer  outing  of  the 
Connecticut  Society  of  Civil  Engmeers 
was  held  at  New  London.  Connecticut, 
August  11.  The  program  mcluded 
a  steamboat  trip  to  the  Groton  Iron 
Works  where  the  society  witnessed  the 
launching  of  the  9.400-ton  steam 
freighter  Hopatcong  and  were  enter- 
tained at  luncheon.  . 

Afterwards  the  society  and  their 
guests.  Gen.  W.  Goethals  and  Capt. 
Frank  T.  Cable,  master  of  the  Holland, 
the  first  successful  submarine,  and 
builder  of  the  submarine  Fulton, 
visted  the  U.  S.  Submarine  Base 
where  thev  were  received  by  Com- 
mandant Capt.  Oliver.  U.  S.  N.  At 
the  base  the  visitors  witnessed  a  base- 
ball game  bv  their  own  nine  and  that 
of  the  officiers  of  the  base.  An  in- 
spection of  the  new  railroad  draw 
liridge  over  the  Thames  river  and 
the  state  highway  bridge  converted 
day's  outing. 

CHAMBER   OF   COMMERCE   OF   THE 
ITNITED   STATES 

The  result  of  the  referendum  vote 
of  the  Chamber  of  Commerce  of  the 
United  States  on  the  twelve  principles 
of  industrial  relations  embraced  in  the 
questionnaire  recently  issued  has  been 
their  approval.  It  has  also  approved 
the  prohibition  of  strike  by  public 
utility  employees  and  favors  legisla- 
tion providing  tribunals  with  powfr  to 
enforce  adjudication  on  differences  be- 
tween public  utility  corporations  and 
their  employees. 

These  recommendations  upheld  open 
shop,  universal  right  to  engage  in  any 
lawful  business  or  occupation,  collec- 
tive bargaining,  and  the  paramount 
consideration  of  public  interests. 
INTERNATIONAL.  ASSOCIATION  OF 
MUNICIPAL.  ELECTRICIANS 
The  2.'.th  annual  convention  of  the 
International  Association  of  Municipal 
Electricians,  will  be  held  at  New 
Orleans.  La..  Secretary,  C.  R.  George, 
Houston,  Texas.  The  date  will  be 
announced  later. 


LITTLE    ROCK    ENGINEERS    CXUB 

At  a  meeting  held  July  24  the  Little 
Rock.  Arkansas,  Engineers  Gub  voted 
to  petition  the  next  legislature  to  pass 
a  bill  appointing  an  examining  board 
and  requiring  that  engineers  should  be 
examined  and  licensed. 

FEDERAL    POWER    COMMISSION 

The  federal  power  commission  has 
divided  the  United  States  into  five 
adminstrative  districts  with  head- 
quarters in  Washington,  St.  Paul,  bt. 
Louis,   Denver  and   San   Francisco. 

The  work  of  the  commission  will  be 
classified  as  engineering  accounting, 
statistical,  regulatory,  licensing,  legal 
and  operation. 


PROBLEMS    THAT    CITIES 

ARE  STUDYING  WITH 

EXPERTS 


Minneapolis.  St.  Paul,  and  the  Uni- 
versity of  Minnesota  are  endeavoring 
to  secure  priority  of  license  to  utilize 
the  power  generated  at  the  federal 
high  dam  in  the  Mississippi  River  be- 
tween St.  Paul  and  Minneapolis. 
Mayor  L.  C  Hodgson  of  St.  Paul, 
Ma'jor  J.  E.  Mevers  of  Minneapolis 
and  Fred  B.  Snyder,  president  of  the 
Board  of  Regents  of  the  University 
of  Minnesota  form  the  Board  ot 
Municipal  Electric  Corporation  which 
will  present  the  plea  as  soon  as  the 
Federal  Power  Commission  is  organ- 
ized. ,     , 

If  the  license  is  granted,  the  muni- 
cipal electric  corporation  will  install  a 
POWER  PLANT  at  the  dam,  an  elec- 
tric distribution  system  to  develop  and 
dispose  of  from  15,000  to  20.000  horse- 
power, sufficient  to  supply  all  the  needs 
of  the  state  university  besides  afford- 
ing power  for  municipal  works  in  St. 
Paul  and  Minneapolis. 
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Mackall,  J.  N.,  has  b«en  appointed 
chairman  and  chief  engineer  of  the 
state  road  commission,  Maryland. 

Costello,  J.  W...  has  been  appointed 
head  of  the  division  of  streets,  New- 
ark N.  J.,  in  charge  of  repaying  and 
maintenance  of  streets,  street  regula- 
lation,  and  street  cleaning  and  refuse 
collection. 

Hines,  Brig.  Gen.  Frank  T.,  has  been 
appointed  chief  engineer  of  the  recent- 
ly created  inland  and  coastwise  water 
way  service  of  the  U.  S.  War  Dept. 

Heman.  August,  mayor  of  Univer- 
sity City,  Mo.,  and  president  of  the 
Heman  Construction  Company,  St. 
Louis,  Mo.,  died  July  15. 

Terrill,  E.  J.,  has  been  appointed 
resident  engineer.  Federal  Aid  Road 
Project  No.  37,  Independence,  Kansas. 
Glaeser,  Frederick,  has  been  ap- 
pointed landscape  engineer  and  super- 
intendent of  parks,  Trenton,  N.  J. 

Ford,  Geo.  B.,  has  been  appointed 
director  of  the  city  planning  depart- 
ment of  the  Technical  Advisory  Cor- 
poration, New  York  City. 

Barthlomew,  Harland,  has  been  ap- 
pointed consulting  engineer  for  draft- 
ing a  zone  law  for  Washington,  D.  C. 
Ford,  George  B..  has  been  appointed 
director  of  the  City  Planning  Depart- 
ment of  the  Technical  Advisory  Cor- 
poration, 132  Nassau  St.,  New  York. 
Also,  he  has  recently  been  retained  as 
advisor  on  foreign  housing  to  the  U. 
S  Senate  Committee  on  Reconstructino 
and  Production.  Mr.  Ford  has  recent- 
ly completed  a  long  engagement  in 
France  where  he  was  city  planning 
consultant  to  many  of  the  cities  of  the 
devastated  areas,  including  Rheims, 
Arras  and  Soissons. 


PERSONALS 


Cadwalader,  W.  S.  superintendent 
of  streets,  Trenton,  N.  J.  died  Julv  17. 

Piper,  R.  B.  city  engineer  of  Medi- 
cine'Hat,  Aha.,  died  July  19th. 

Leland,  O.  M.,  has  been  appointed 
dean  of  the  College  of  Engineering 
and  Architecture  and  the  School  ot 
Chemistry  of  the  University  of  Minne- 
sota. .        , 

Joj-ner,  F.  H.,  has  resigned  as 
county  road  commissioner  of  Los 
Angeles,  Calif,  to  accept  the  position 
as  consulting  engineer  for  corpora- 
tions   in    Los    Angeles.  . 

Jones,  G.  W.,  has  been  appointed 
road  commissioner  of  Los  Angeles 
County,  Calif. 

Neeson  J.  H..  has  been  made  acting 
head  of  the  Philadelphia  Bureau  of 
Highways.  . 

Johnston,  J.  H.,  has  been  appointed 
superintendent  of  highways.  Provi- 
dence, R.  L 


Preble,  S.  E.,  has  been  elected  vice 
president  and  general  manager  of  the 
Industrial  Planning  Corporation, 
Buffalo.  N.  Y. 

Forbes,  Hyde,  has  opened  an  engi- 
neering office  in  Los  Angeles. 

Fredenhagen,  B.  B.,  has  been  ap- 
pointed resident  engineer,  Federal  Aid 
Road  Projects  44  and  45,  balina, 
Kansas. 

Wenger.  E.  C,  has  been  appointed 
residen't  engineer.  Federal  Aid  Road 
Project  22,  Garden  City,  Kansas. 

Schwab,  J.  E.,  has  been  appointed 
city  engineer  of  Alton,  111. 

Verharen,  A.  Wi,  has  been  appoint- 
ed  city  engineer  of   Helena,   Mont. 

Ferguson,  H.  F.,  has  been  appointed 
chief  sanitary  engineer  of  the  Illinois 
Department  of   Public  Health.      > 

Garrett,  Geo.,  has  been  appointed 
city   manager  of   LaGrange,   Ore. 

Focht,  John  A.,  has  been  appointed 
engineer  of  Rockwall  County,  Texas. 

Montgomery,  Julian  has  been  ap- 
pointed city  engineer  of  Wichita  Palls, 
Texas. 

Clark  W.  H.,  has  been  appointed 
consulting  engineer  to  the  highway 
department  of  the  state  of  New 
Jersey. 


J 
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New  Appliances 

Desoribini  New  Machinery,  Apparatus,  Materials  and  Methods  and  Recent  Interesting  Insf  llations 


Tiin:  Niiiivici.oDicii 

Tlio  acroinpanyiiiK  ciiKraviiiKS  illus- 
trate tlio  description  of  tlic  Sluivclodcr 
published  in  rimi.u;  Works,  on  Au- 
gust 7,   Pajje   141. 

This  machine,  niaiuitaetured  by  tlio 
Lake  Superior  Loader  Co.,  esi)ecially 
for  loadin(.j  muck  and  .si)oil  in  tunnels 
and  in  narrow  trenches,  can  he  oper- 
ated in  a  transverse  clearance  of  5  feet 
and  a  vertical  clearance  of  7  feet;  it 
conunands  a  transverse  width  of  11 
feet  and  can  load  at  a  hci^hth  of  SO 
inches  above  top  of  rail.  Tiie  bucket 
which,  in  the  lar>;c  cnKravin^.  is  shown 
in  the  lowest  position,  previous  to 
commencing  the  cycle  of  operations, 
is  actuated  directly  by  four  pneumatic 
cylinders  operating  with  a  pair  of 
slotted  links  and  a  rope-driven  revolv- 
ing mechanism  that  impart  to  the 
bucket  a  thrusting,  lifting,  and  re- 
\olving  motion  with  a  reciprocating 
action  and  return  movement  closely 
simulating  the  operations  of  hand 
shoveling. 

The  operating  views  show  the  ma- 
chine in  position  in  a  tunnel  drift  at 
each  point  in  its  cycle  of  operations. 


SHUVELODER  MOUNTED  ON  PORTABLI-:  TRACK 


city  to  provide  for  expansion  and  con- 
traction. Its  use  insulates  paving 
blocks  and  greatly  decreases  the  noise 

►;■->-•''■  ""^aiP'v  of  traffic. 

'^^•►zsiaHH^I       Tarvia    Mastic    Filler,    is    a    special 


Tade  of  paving  pitch  for  use  with  hot 


^ 


Special  provision  is  made  to 
avoid  heavy  stresses  or  injury 
to  the  machine  when  the  bucket 
encounters  unusually  great  re- 
sistance. The  machine  has  a 
rated  capacity  of  4.5  tons  per 
hour  when  operated  by  air  un- 
der SO  pounds  pressure,  anc' 
requires  only  one  man  to  han- 
dle it  except  when  it  is  moved 
by  hand  on  the  narrow-gauge 
track,  an  operation  which  is  easily  ef- 
fected, corresponding  to  the  move- 
ment of  a  2-ton  dump  car,  and  avoid- 
ing the  expense  and  complication  of 
locomotive  gear. 

BARRETT     PAVING    PITCH 

A  small  pamphlet  just  issued  by  the 
Barrett  Company  describes  the  use  and 
advantages  of  cold  tar  pitch  for  water- 
pitcli  joints  and  fillers  in  brick,  stone 
l)lock.  and  wood  block  pavements.  No. 
1  is  unaffected  by  water,  alkalis,  street 
acids,  oil  and  gasoline,  or  any  other 
matters  commonly  found  in  streets 
and  roads. 

It    is    strongly    adhesive   and    cohesive 
and  has  sufficient  elasticity  and  plasti- 


stone  pavements. 

The  method  of  application  is  des- 
cribed and  is  illustrated  by  halftones 
of  the  work  in  progress  and  the 
equipment   required   for   various  kinds 

j^iduc  ui  pdviug  iJiL^i.  i.j.   L.o^ .-      of  pavement,  and  users  are  cautioned 

\    sand  for  wide  joints  in  brick  and  wood      not  to  overheat  the  pitch,  not  to  use 
]■  pavements    and    for   narrow    joints    in      coarse,  cold,  or  damp  sand  with  it,  and 

not  to  let  water  get  into  the  tar  kettle. 

AMERICAN    LA-FRAXCE    FIRE    EN- 
GINE   CO. 

The  American  La-France  Fire 
Engine  Co.  Inc.,  announce  the  ship- 
ment during  July  of  39  pumping 
engines    and    cars    to    Japan    and    to 


SnU\'ELODER    Ui'EKATIXG    IX    TLNNl'-L 


points  in  17  different  states. 
They  also  announce  the 
sale  during  the  same  of  20 
similar  pieces  of  equipment 
to  different  cities  in  the 
L'uited  States,  ten  of  these 
sales  being  repeat  orders. 
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KOEHRIXG   COXSTRUCTION   MIXER 

L'luler  this  title  the  Koehring  Ma- 
chine Company  has  issued  catalog  No. 
22,  containing!  nearly  one  hundred 
pages  illustrating  and  describing  con- 
crete mixers  and  other  equipment  for 
building  construction  purposes. 

Special  attention  is  given  to  a  de- 
tailed explanation  of  the  three  distinct 
actions  involved  in  the  concrete  mix- 
ing and  the  operation  of  the  discharge 
mechanism  that  effect  a  remixing  pro- 
cess to  which  the  high  strength  of  test 
cubes  made  from  concrete  mixed  in 
these  machines  is  attributed.  It  is  also 
due  to  the  measurement  and  control 
of  the  amount  of  mixing  water  by  the 
automatic  measuring  tank  and  to  the 
regulation  of  time  by.  the  batch  meter. 


supplied.  An  auxiliary  friction  hoist- 
ing drum  is  also  supplied  if  ordered 
for  hght  service  such  as  elevating  con- 
crete, timber,  or  mortar  in  buildings. 
The  catalog  contains  convenient 
tables  showing  the  quantity  of  con- 
crete for  1-inch  slabs  with  dimensions 
up  to  12%  X  22  feet;  quantity  of  con- 
crete in  beams,  girders  and  columns 
from  8  to  36  inches  square  and  from 
4  to  36  feet  long;  the  quantity  of  con- 
crete in  footings  from  1'/'  to  12  feet 
square  and  28  inches  to  30  inches 
deep;  the  amount  of  screened  1-inch 
stone  and  of  screened  and  unscreened 
2  V^ -inch  stone  and  of  % -inch  gravel 
required  for  1  yard  of  rammed  con- 
crete in  any  one  of  more  than  40  vary- 
ing propositions. 


DAXDIE     104-S     MIXER;     4     FT.     CA- 
PACITY;   GASOLINE    ENGINE 

The  principal  features  and  details 
of  the  machine  are  clearly  described 
with  sjKcial  reference  to  design  and 
operation  of  the  discharge  chute,  drum 
track  and  drive,  framework  and  truck, 
charging  skip,  centralized  control,  and 
ample  boiler  and  engine  capacity  for 
steam,   gasoline   or   electric   service. 

Specifications  and  illustrations  are 
given  of  mixers  with  rated  capacities 
for  28,  21,  14,  10,  and  7  cubic  feet  of 
wet  mix.  A  convenient  table  is  given 
showing  the  quantities  of  cement  and 
aggregate  required  for  one  batch  for 
each  of  the  five  sizes  of  machines  and 
for  either  of  nine  ordinary  proportions 
of  concrete  or  for  a  1 :6  mixture  of 
cement  and  gravel. 

There  are  also  very  clear  and  specific 
instructions  for  the  operation  of  the 
construction  mixers  and  for  the  ad- 
justment and  operation  of  the  water 
measuring  tanks. 

Besides  the  construction  mixers 
above  noted,  the  catalog  gives  com- 
plete data  of  the  Dandie  mixer,  a  port- 
able machine  of  light  weight  and  re- 
liable construction  made  in  two  sizes 
with  capacities  of  4  or  7  seven  cubic 
feet  of  mixed  concrete  per  batch  and 
capable  of  accomodating  6  and  10  feet 
respectively  of  unmi.xed  material,  and 
of  discharging  heavy  concrete  in  10 
to  12  seconds  and  sloppy  concrete  in 
15  to  17  seconds. 

These  machines  are  convenient  for 
small  work  and  for  special  service  on 
large  mixers.  They  are  operated  by 
Fuller  &  Johnson  gasoline  engines, 
have  dust  proof  bearings  wherever 
possible,  and  are  designed  with  a  low 
charging  arrangement  permitting  the 
machine  to  be  supplied  direct  from 
wheelbarrows  when  necessary,  al- 
though    pivoted     charging     skips     are 


YOURS,    FOR    GOOD    ROAOS 

.•\n  illustrated  4()-page 
pamphlet  entitled  "Yours 
For  Good  Roads"  and 
issued  by  the  Smith 
&  Sons  Mfg.  Co.  in 
the  interest  of  Royal 
road  machinery,  illus- 
t  r  a  t  e  s  and  describes 
wheel  scrapers  with  spe- 
cial fore-truck  and  pan- 
hook  attachment  and 
adjustable  skein.  It  also 
illustrates  various  types 
of  buck,  tongue  and 
drag  scrapers,  the  Mon- 
arch road  drag  with 
detachable  blades,  rail- 
road    and     township 


versible    road    graders,    new    highway 


traction  graders,  Royal  rock  crusiicrs, 
and   Royal  reversible  road  rollers. 

The  Royal  standard  reversible  road 
grader  has  an  extra  long  draw  beam 
tliat  keeps  the  blade  in  the  ground  bet- 
ter and  makes  the  grader  run  stead- 
ier. The  7- foot  adjustable  l)lades  are 
capable  of  being  extended  to  a  length 
of  9%  feet  for  embankment  work, 
thus  requiring  less  power  and  giving 
greater   economy   in   operation. 

The  circle  for  the  : evolving  blade  is 
made  of  high  carbon  stee'  with  teeth 
specially  cut  to  fit  the  r'-\erFe  worm 
gear  by  which  it  is  easily  and  (juickly 
operated. 

The  Royal  standard  scarifier  is  an 
attachment  interchangeable  on  the 
Royal  standard  or  Royal  special  engine 
grader  and  has  eight  teeth  made  of 
tool  steel  strongly  anchored  by  two  U- 
liolts  to  the  heavy  cast  iron  beam.  It 
weighs  (KK)  pounds,  and  has  teeth  1% 
inche?   square  and   18  inches  long. 


HIGH       BALL      WHEEL       SCRAPER 
WITH    AUTOMATIC   END    G.\TE 


ROYAL   STANDARD    SCARIFIER   WITH   DETACHABLE 
IH   X   IK-IN.    TEETH 

The   K.   C.   Highball   wheel   scrapers 
are  all  fabricated  without  hot  bending, 
thus   avoiding  injury   to   the   hardened 
surface  of  Lhe  special  steel.     They  are 
provided    with    automatic- 
ally working  end  gates  and 
have    a    new    draft    hook 
lug  on  the  pan  made  in  the 
form  of  a  continuous  loop 
that  avoids  difficulty  from 
the  opening  of  a  hook  lug. 

JACOB    LOWENSTEIN 

Jacob  Lowenstein  has 
oi)€ned  an  office  in  the 
Equitable  Trust  Building, 
\ew  York  City,  as  con- 
;ulting  engineer  and  for 
echnical  knowledge  ser- 
vice and  for  services  in 
purchase      of      steel      for 

UOVAL    .STANDARD    REVERSIBLE  L.;i^;„^.        K.;^„»c       ■.  r.  A 

ROAD  GRADER  WITH  EXTENSION  biiddmgs,      bridges      and 

BLADE   ADJUSTMENT  other  Structures. 
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IJiiilJiim  a  Concrelc  Roadway  in  TTalves 


Heavy  travel  has  been  maintained  continuously  on  a  New  York  State  High- 
u'ay  while  a  concrete  pavement  has  been  constructed  which  occupies  the  com- 
plete width   of  the  embankment. 


CONSTKUCTIXG  THE  .SECOXD  HALF  OF  A   CONCRETE  PAVEMENT. 
Note   that    the    Pavement    Extends   to   Within    a    Few    Inches   of   the    Fence  and  Traffic  is  Using  the   Finished  Half  of  the   Road. 


To  build  a  20-foot  concrete  roadway  on  an 
embankment  22  feet  wide  and  meantime  keep 
the  road  open  for  a  traffic  of  4,500  or  5,000  auto- 
mobiles a  day,  a  considerable  part  of  which  pass 
during  the  night,  was  the  problem  which  con- 
fronted the  State  Highway  officials  of  District 
Xo.  1,  New  York  State,  and  the  contractor  to 
whom  the  work  was  let,  Louis  Petrillo. 

The  work  referred  to  was  a  section  about  a 
(juarter  of  a  mile  long  which  formed  a  part  of  a 
contract  of  considerably  greater  length,  being  a 
point  where  the  Post  Road  between  New  York 
and  Albany  crosses  a  low,  swampy  place  on  an 
embankment  about  10  feet  high  in  the  town  of 
Harmon.  This  road  gets  practically  all  of  the 
traffic  between  New  sYork  and  all  Hudson  river 
points,  and  much  of  that  from  New  York  to  the 
I'erkshires  and  other  New  England  points.  A 
]>art  of  this  traffic  consists  of  motor  trucks  of  all 
weights  up  to  the  heaviest  permitted  by  the 
state  law,  which  is  25,000  pounds,  and  undoubt- 
cdlv  some  infringements  of  the  law  exceeding 
this  limit. 


No  detour  which  would  be  practicable  for  the 
heavy  trucks  was  available  except  one  which 
would  add  about  12  miles  to  the  distance,  and  it 
was  therefore  decided  to  endeavor  to  maintain 
traffic  over  the  road  in  question  during  construc- 
tion, and  this  was  made  a  provision  of  the  con- 
tract. This  necessitated  the  building  of  the  road 
in  two  longitudinal  halves,  traffic  being  carried 
on  one  half  while  the  other  was  under  con- 
struction. 

The  road  was  designed  as  a  concrete  pavement 
20  feet  wide,  8  inches  thick  in  the  center  and  7 
inches  at  the  sides.  This  was  one  of  last  year's 
contracts  and  did  not  call  for  reinforcement,  as 
do  all  of  the  contracts  being  let  in  1920.  The 
road  was  an  old  macadam  one  and,  with  the 
shoulders,  gave  sufficient  width,  when  one  half 
was  torn  up  for  the  construction  of  the  concrete 
pavement,  to  permit  traffic  to  pass  on  the  other 
half  if  care  was  used. 

The  exception  to  this  was  the  embankment 
referred  to,  which  was  only  22  or  23  feet  wide 
on  top  between  the  fences  which  lined  the  two 
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sides.  When  one  half  had  been  torn  up  for 
laying  the  first  strip  of  concrete,  it  was,  of  course, 
impracticable  for  two  lines  of  traffic  to  pass  on 
the  other  half,  and  the  same  was  true  after  the 
first  half  of  the  concrete  had  been  laid  and  during 
construction  on  the  other  half.  It  has  therefore 
been  necessary  for  the  traffic  to  be  strictly  regu- 
lated, traffic  in  one  direction  across  the  embank- 
ment being  held  up  while  that  in  the  other  passed, 
then  the  second  line  was  held  up  while  those  in 
the  opposite  direction  passed  through.  It  was 
found  necessary  to  keep  members  of  the  State 
Police  constantly  on  hand  to  regulate  this  traffic. 
This  regulation  of  the  traffic  by  no  means  elim- 
inated the  contractor's  difficulties.  With  only 
about  a  foot  of  road  between  the  finished  pave- 
ment and  the  fence,  there  was  no  room  for  the 
use  of  wheelbarrows  and  barely  sufficient  for  the 
finishers  to  use  float,  belt,  etc.  As  there  was  no 
room  along  the  side  of  the  road  for  piling  the 
aggregate,  the  stone  and  sand  were  placed  in 
alternate  piles  on  the  subgrac'e  and  these  occupied 
the  entire  width  of  the  half-road  under  construc- 
tion. This  left  no  room  for  a  wheelbarrow  run 
over  the  subgrade. 
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The  piles  of  stone  and  sand  were  alternated, 
so  that  it  was  necessary  that  one  of  these  be 
carried  from  the  pile  to  the  mixer  by  a  wheel- 
barrow^ or  other  method.  The  strip  being  some- 
thing less  than  a  quarter  of  a  mile  long,  the  con- 
tractor did  not  think  it  worth  while  to  install  any 
special  contrivances  for  meeting  this  difficulty, 
but  is  relying  entirely  upon  wheelbarrow  and 
shovel  for  handling  the  aggregate. 

The  first  half  strip  was  finished  early  last  win- 
ter, and  the  other  side  is  now  under  construction. 
The  contractor  began  work  on  the  second  half 
of  the  embankment  on  Monday,  July  19th  (on 
which  date  the  work  was  visited  by  the  writer) 
and  over  2(X)  feet  was  completed  that  day  and  it 
was  anticipated  that  between  200  and  250  feet  a 
day  could  be  maintained  as  the  rate  of  construc- 
tion. 

The  broken  stone  had  all  been  deposited  in 
piles  along  the  subgrade  before  the  contractor 
began  on  this  strip.  The  sand  is  obtained  from  a 
bank  only  a  short  distance  from  the  work,  and 
only  a  few  piles  are  maintained  ahead  of  the 
mi.xer.  The  piles  are  spaced  a  distance  apart 
equal  to  the  length  of  pavement  that  can  be  laid 


from  one  position  of  the  mi.xer.  \\  hen  the  con- 
crete has  been  laid  as  close  as  possible  to  the 
mixer,  this  is  moved  until  the  skip  is  close  to 
the  next  pile  of  aggregate,  i  he  sand  or  stone, 
as  the  case  may  be,  (whichever  material  is  near- 
est the  mixer)  is  shoveled  into  the  skip,  and  the 
other  aggregate  is  brought  to  the  mixer  m  wheel- 
barrows which  have  to  pass  over  only  the  few 
feet  separating  the  piles  of  aggregate,  the  traffic 
being  held  up  for  the  15  to  3U  seconds  necessary 
for  this,  l^xcept  for  this,  the  traffic  is  not  held  up 
and  is  practically  continuous  throughout  the  day. 

The  concrete  is  mixed  with  a  I'oote  batch 
mixer,  which  discharges  it  on  the  subgrade  by 
means  of  a  sectional  chute.  Seven  men  are  used 
getting  the  sand  and  stone  into  the  skip  and 
adding  the  cement.  An  engineer  runs  the  mixer, 
and  four  men  on  the  wet  end  of  the  mixer  dis- 
tribute the  concrete  and  finish  the  surface.  For 
the  latter  purpose  they  use  first  a  wooden  screed, 
which  is  followed  by  a  roller,  this  by  a  thin 
board,  and  the  final  surface  is  given  by  use  of  a 
belt.  In  the  use  of  these  finishing  appliances  it 
is,  of  course,  necessary  for  one  man  to  stand  on 
the  completed  pavement,  but  by  keeping  close 
to  the  edge  of  this  there  is  room  betw^een  him 
and  the  fence  for  traffic  to  pass.  Not  all  drivers 
are  as  careful  as  they  should  be,  and  there  is  some 
danger  attached  to  this  work  and  occasionally 
one  of  the  nfen  is  struck  by  the  wheel  guards, 
although  so  far  no  serious  injuries  have  occurred, 
in  addition  to  the  seven  men  on  the  dry  end  and 
four  men  on  the  wet  end  of  the  mixer  and  the 
engineer,  there  is  one  man  dressing  the  grade 
after  the  aggregate  has  been  removed  from  it  and 
before  the  concrete  is  placed.  These  thirteen 
men,  with  the  foreman  and  water  boy,  constitute 
the  gang. 

The  same  plan  of  constructing  the  pavement 
in  10-foot  strips  has  been  adopted  for  all  of  this 
contract.  The  difficulties  for  contractor  and 
highway  department,  as  well  as  the  inconveni- 
ence to  tratnc,  are  not  so  great  over  the  wider 
parts  of  the  road;  but,  even  taking  the  contract 
as  a  whole,  the  engineers  of  the  highway  depart- 
ment find  so  many  objectionable  features  con- 
nected with  the  plan  that  they  probably  will  not 
adopt  it  for  any  tuture  construction  if  it  is  possi- 
ble to  locate  detours. 

The  work  is  being  done  under  the  supervision 
of  J.  B.  Egbert,  county  assistant  engineer.  'Ihe 
division  engineer  for  this  division  of  the  state 
highway  system  is  James  H.  Sturdevant,  with 
headquartt?rs  at  Poughkeepsie. 

Limiting  Truck  Loads 

The  City  of  St.  Louis  has  passed  an  ordinance 
prohibiting  the  excessive  loading  of  trucks  and 
providing  fines  of  from  $5  to  $500  for  violations 
of  the  ordinance.  A  maximum  total  load  of  28,- 
(XX)  pounds,  a  maximum  axle  load  of  22.400 
pounds,  and  a  maximum  load  of  800  pounds  per 
inch  width  of  tire  are  prescribed.  Permits  may, 
however,  be  secured  under  certain  conditions  for 
the  transportation  of  loads  in  excess  of  these 
amounts  to  be  hauled  over  certain  specified 
routes. 
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rraflic  on  l\;niisylvania  lli<ili\va\> 

A  liallu-  iriisiis  w.is  t.iUcn  on  section-,  ol  (he 
Liiuoln  lligluvay  and  tlic  William  I'enn  lliL;h- 
\\a\  Ml  I'rnns}  1\  ania  on  Jnly  25lli  and  2')th, 
trailiv  hc'iiif^  counted  al  ten  i)oints  on  tlie  former 
and  at   three  points  on  the  latter 

The  heaviest  trafiic  was  found  in  (  liestcr 
eounty  on  the  T-ineoln  Hij^hvvay,  where  }>)<77 
passciif^er  ears  and  S2  trucks  were  counted  rjn 
Sunday,  July  '-"itli.  and  •J,.')()l  passenger  cars  and 
l.OL^  trucks  on  the  following  day.  'Ihere  were 
also  123  motorcycles  and  ii  teams  on  Snnday 
and  43  motorcycles  and  74  teams  on  Monday. 

(  )n  the  William  I'enn  liighway  the  heaviest 
tratfic  was  found  on  the  section  between  Bethle- 
hem and  I'.astoii.  On  Sunday,  July  25th,  3,243 
l>assenj^('r  cars  and  7S  trucks  were  counted,  and 
on  the  following  day  1,002  passenger  cars  and 
270  trucks.  In  addition  there  were  159  motor- 
cycles and  8  teams  on  .Sunday  and  bO  motorcycles 
and  25  teams  on  Monday. 

One  section  of  the  William  Penn  Highway  had 
been  oiled  several  days  prior  to  July  25th  and  the 
traffic  therefore  was  not  so  heavy  as  ordinarily 
on  this  section. 

The  heaviest  team  traffic  counted  was  between 
Philadelphia  and  Morrisville,  where  117  teams 
were  counted  on  Monday  and  54  on  .Sunday. 
This  strip  also  gave  the  highest  count  of  motor- 
cycles, there  being  343  during-  the  two  days. 
Here  also  was  by  far  the  heaviest  truck  traffic, 
265  being  counted  on  Sunday  and  546  on  Mon- 
day. The  passenger  cars  on  this  strip  were 
2,467  on  Sunday  and  922  on  Monday. 

Of  the  several  sections  on  which  census  counts 
were  made,  that  showing  the  least  travel  was  the 
Lincoln  Highway  between  the  town  of  Bedford 
and  the  Fulton  county  line.  On  Sunday  the  count 
here  was  690  passenger  cars,  51  trucks,  28  motor 
cycles  and  17  teams;  and  on  Monday  there 
were  285  passenger  cars,  101  trucks,  ll  motor 
cycles  and  47  teams.  This  gave  a  total  of 
1,230  for  the  two  days,  as  compared  with  7,554 
on  the  same  highway  between  Coatesvillc  and 
Downington. 

The  total  of  all  kinds  of  vehicles  counted  on 
both  days  at  ten  points  on  the  Lincoln  Highway 
was  32,531,  or  an  average  of  3,252  at  each  point. 
On  three  sections  of  the  William  Penn  Highway 
the  total  counted  -was  8,077,  or  an  average  of 
2,692  at  each  point.  The  count  at  all  thirteen 
points  on  the  two  days  showed  a  total  of  34,165 
passenger  cars,  3,780  trucks,  1,863  motorcycles 
and  800  teams. 


Army  Convoy  Over  Bankhead  Highway 

A  convoy  of  sixty-five  motor  vehicles  left 
W^ashington  on  June  14th  over  the  Bankhead 
Highway  and  expects  to  reach  Los  Angeles  on 
September  17.  The  object  is  to  demonstrate  the 
practicability  of  the  motor  truck  for  transcon- 
tinental service,  to  obtain  data  on  highway  and 
bridge  construction  and  topography  for  militarv 
])urposes,  to  call  attention  to  the  need  of  trans- 
continental highways,  and  to  stimulate  armv  re- 
cruiting. 


Tile  train  (omprises  a  mot(jr  transport  com- 
pany containing  a  iJodge  louring  car,  Dodge  de- 
livery truck,  five  White  Ij^-ton  cargo,  eight  Gar- 
ford  Ij/l.-trm  cargo,  eight  i'ackard  1^-ton  cargo, 
f(jur  .standardized  IV  cargo,  two  F  W  D  cargo, 
<»ne  kitchen  trailer  and  tw(j  motorcycles.  There 
is  also  a  servic<;  park  unit  consisting  of  a  Dodge 
touring  car,  two  White  l^<^-ton  machine-shop 
trucks,  one  Dodge  light  delivery  truck,  two 
White  1^-ton  cargo  trucks  and  one  Cleveland 
tractor.  The  headquarters  command  will  occupy 
two  (  adillac  touring  cars,  three  Dodge  touring 
cars,  two  White  staff  observation  cars,  rme  G  M 
C  ambulance  and  four  motorcycles. 

The  (Government  hopes  to  duplicate  along  this 
highway  the  educational  and  other  advantages 
secured  by  a  similar  convoy  sent  last  summer 
over  the  Lincoln  Highway. 


Georgia's  Highway  System 

The  state  legislature  of  Georgia  last  year  pass- 
ed a  bill  providing  for  the  reorganization  of  the 
state  highway  department  and  directing  the  state 
highway  engineer  to  select  and  prepare  a  map 
of  a  system  of  state  roads  that  would  connect 
each  county  seat  of  the  state  to  the  neighboring 
county  seats,  at  least  two  such  roads  reaching 
each  county  seat,  and  also  provide  for  interstate 
connection;  the  total  milage  was  to  be  limited 
to  4,800  miles.  Such  a  map  has  been  prepared 
by  the  state  engineer,  W.  R.  Xeel,  and  is  shown 
in   the   accompanying  illustration. 

In   order  to  provide  the   cost   of  constructing 
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this  system,  the  license  fees  for  motor  vehicles 
were  increased  and  the  funds  are  to  be  used 
exclusively  for  the  construction  and  mainten- 
ance of  the  state  system,  to  which  will  be  added 
the  federal  aid  funds.  The  law  provides  that 
at  least  70  per  cent  of  the  funds  so  obtained 
shall  be  expended  in  actual  paving  work.  The 
state  has  been  divided  into  twelve  districts  with 
a  division  engineer  in  charge  of  each,  each  of 
these  engineers  being  a  carefully  selected  man 
with  highway  engineering  experience.  The 
organization  is  now  practically  completed  and  is 
working  smoothlv. 


Advisory    Transportation 

Engineering  Committee 

of  Interstate  Tunnel 

Commission 


Discussion  of  width  of  roadway,  kinds  of 

vehicles    that   will    use   tunnel,    kinds    of 

materials  that  will  be  hauled,  legislation 

and  other  problems. 


A  meeting  of  the  above  committee  was  held  on 
July  8th  at  the  Automobile  Gub  of  America.  247 
West  54th  Street,  which  was  presided  over  by  H.  J. 
Moran.  Engineering  Department,  of  the  Interna- 
tional Motor  Company.  The  object  of  this  com- 
mittee is  to  offer  constructive  criticism  and  to  make 
recommendations  to  the  chief  engineer  a.^  to  what 
the  proper  width  of  roadway  should  be  to  safely 
operate  the  maximum  amount  of  motor  vehicle 
traffic  through  this  proposed  tunnel  between  New 
York  and  New  Jersey.  This  committee  is.  com- 
posed of  representative  engineers  having  actual 
road  transportation  experience.  There  are  six  mem- 
bers representing  the  motor  truck  interests  and  also 
a  member  from  the  allied  trucking  interests — H.  J. 
Moran.  chairman,  representing  the  International 
Motor  Company. 

A  short  talk  was  delivered  on  the  tunnel  prop- 
osition by  Mr.  Clifford  M.  Holland,  chief  engineer 
of  the  Tunnel  Commission;  there  was  considerable 
discussion  as  to  what  the  minimum  width  of  road- 
way should  be  for  the  safe  operation  of  two  lines 
of  vehicles  going  in  the  same  direction.  Finally, 
a  motion  was  made  and  carried,  the  question  held 
over  until  the  next  meeting. 

It  was  the  consensus  of  opinion  that  semi-trail- 
ers, commonly  called  "tractor-trailers."  would  come 
into  general  use  in  the  next  few  years,  especially  so 
inasmuch  as  the  connecting  link  between  the  two 
states  would  tend  to  develoj)  this  end  of  the  motor 
vehicle  industry. 

The  following  vehicular  tunnel  data  were  an- 
nounced for  discussion  by  the  Advisory  Transpor- 
tation Engineering  Committee : 


1.  What  should  minimum  width  of  roadway  be? 

2.  Is  it  necessary  to  make  practical  road  test  with 
several  motor  trucks  loaded,  at  various  speeds  as 
'^,  5,  7,  10,  12,  l,")-iniles  per  hour,  running  trucks 
in  two  lines  three  or  four  deep  and  properly  spaced 
with  roadway  each  side  of  truck  covered  with  whit- 
ing or  some  other  substance  that  will  show  wheel 
tracks?  Probably  a  500  ft.  wooden  model  should 
be  built  to  determine  this. 

3.  Traffic  that  would  predominate  in  use  of  tun- 
nel— motor  trucks.  The  hundreds  of  freight  cars 
of  materials  that  are  lightered  into  New  York  City 
daily  will  be  transported  through  this  tunnel  via 
truck. 

4.  Limitations  of  tunnel  engineers — economic 
standpoint,  first  cost,  carrying  charges,  mainten- 
ance.    (Width  of  tunnel  governs  this). 

5.  Character  of  truck  payloads  of  today  and 
loads  of  the  future. 

6.  Truck  limitations  of  today  (by  law)  and 
laws  of  the  future. 

7.  The  known  fact  that  W  per  cent  of  trucks 
in  service  today  are  under-powered,  oxerloaded, 
and  wheels  out  of  alignment. 

8.  Minimum  width  of  road  for  vehicle  of  to- 
day (8  feet  now  allowed).  Careful  considera- 
tion of  future  legislation  in  favor  of  wider 
vehicles  possibly  9  feet  or  8  feet  6  inches  over 
hubs. 

9.  Possible  movement  from  time  to  time  of 
War  Dept.  motor  vehicle  equipment,  as  porta- 
ble kitchens,  welding  shops,  machine,  black- 
smith, printing,  portable  camp  lighting  and 
searchlight  equipment. 

10.  Possible  legislation  favorable  to  tractors 
which  may  five  years  from  now  be  permitted  to 
transport  15  to  20-ton  loads. 

11.  Possible  necessity  of  transporting  via 
motor  truck  from  within  radius  of  250-miles  of 
New  York  merchandise,  machinery,  food  and 
general  materials  urgently  required  for  loading 
at  seaboard. 

12.  Possibility  of  bringing  into  N.  Y.  fabri- 
cacted  steel,  concrete  aggregate,  cement,  etc.,  for 
buildings  as  well  as  the  influx  that  will  result 
from  new  industries  that  will  be  built  up  on  the 
Jersey  meadows. 

13.  Possible  elimination  of  street  car  lines  and 
future  motor  bus  lines  running  from  possibly 
14th  Street  to  Jersey  and  Hoboken  through  tun- 
nel. 

14.  Disabled  and  broken  down  trucks,  possi- 
bility of  broken  axle,  bearing,  wheel,  collision, 
etc..  to  cause  all  traffic  to  be  blocked.  Possibly 
dollies  and  heavy  jacks  should  be  stored  at  fre- 
quent intervals. 

15.  An  electric  signalling  system  with  traffic 
officers  to  be  located. 

16.  Space  allowance  possibly  under  recess  in 
walls  to  store  emergency  apparatus  which  will 
enable  mechanics  to  get  disabled  vehicle  to  one 
side. 

17.     Roadway  not  to  have  crown. 

18.  Possibility  of  legislation  favorable  to 
trailers  for  which  pneumatic  brakes,  etc.,  mav  be 
adopted. 

19.  Collection  of  Tolls. 
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Report  on  Milwaukee's  Water 

Supply 


Experiments  extending  over  twelve  months  were  conducted  to  try  out  certain 

features  of  rapid  sand  filtration  of  the  lake  water  and  determine  which  would 

give  hest  results  with  greatest  economy.    The  water  was  clear  but  fairly  high 

in  bacteria  and  especially  in  certain  algae. 


A  few  weeks  ago  Jos.  W  .  i'.ilnis  subiuitted  a  re- 
port to  the  commissioner  of  public  works  of  Mil- 
waukee. Wis..  gi\  ing  a  description  of  and  his  con- 
clusions from  a  series  of  experiments  on  the  iJuriH- 
cation  of  that  city's  water  supply.  On  March  •.'."), 
r.'lS,  the  common  council  of  Milwaukee  directed 
the  commissioner  of  i)ui)lic  works  to  "carry  on  ex- 
periments in  water  filtration  and  other  methods  of 
purifying  the  city's  water  supply,  and  to  purchase 
the  necessary  tanks,  apparatus,  machinery,  chem- 
icals and  other  supplies,  materials  and  equipment 
which  he  deems  necessary  therefor;"  provision 
being  made  for  the  employment  of  a  consulting 
engineer  to  construct  the  experimental  plant  and 
supervise  the  investigation.  The  commissioner  em- 
ployed Mr.  Ellms  for  this  work. 

A  plant  was  constructed,  including  the  building 
for  housing  it.  and  regular  operation  of  the  plant 
for  experimental  purposes  was  begun  on  February 
J,  lOli).  In  his  report  Mr.  Ellms  divides  the  opera- 
tion of  the  plant  into  forty-seven  periods  of  various 
lengths  in  order  to  try  out  different  details  of  plant 
and  of  operation.  Over  100  different  combinations 
of  mixing  devices,  settling  tank  and  filters,  operat- 
ing at  varying  rates  of  flow,  were  outlined,  but  onlv 
those  lines  of  investigation  were  selected  which 
would  most  quickly  establish  the  more  important 
facts  to  be  determined.  The  experiments  were  con- 
tinued until  January  24,  1920. 

The  general  line  of  investigation  followed  is 
summarized  by  Mr.  Ellms  as  follow.-. : 

1.  To  study  the  physical,  chemical  and  bacterio- 
logical characteristics  of  the  water  supply  of  Mil- 
waukee as  obtained  from  Lake  Michigan. 

2.  To  observe  the  general  effect  of  seasonal  and 
other  changes  in  the  character  of  the  raw  lake 
water,  and  their  relation  to  the  purification  pro- 
cesses studied. 

.■^.  To  study  the  ef^ciency  of  rapid  sand  filtration 
as  a  method  of  purification  : 

a.  To  investigate  methods  of  mixing  chemicals 
with  the  water  to  be  treated  in  order  to  produce 
maximum  coagulative  effects  in  the  minimum  space 
of  time. 

b.  To  ascertain  the  shortest  effective  periods  of 
sedimentation. 

c.  To  determine  the  highest  rates  of  liltration  con- 
sistent with  a  proper  degree  of  clarification  and  bac- 
terial removal. 

d.  To  study  the  effect  of  a  modification  of  a  com- 
mon type  of  filter  strainer  system  on  the  filtering 
and  washing  processes. 


I.  To  study  the  efficiency  and  applicability  of 
o/.one  as  a  disinfecting  agent  for  both  raw  and  fil- 
tered water. 

0.  To  make  any  necessary  studies  on  disinfection 
with  chlorine  for  determining  its  efhciency  under 
local  conditions  and  for  comparison  with  disinfec- 
tion by  ozone. 

The  subject  matter  of  the  experimental  work 
described  in  the  report  was  for  convenience  divided 
into  five  main  sections; 

1.  Quality  of  Lake  Michigan  water. 

2.  P'iltration  as  a  method  of  purifying  the  water 
supply. 

;5.  Quality  of  the  filtered  water. 

4.  Disinfection  as  a  method  of  jnirification. 

5.  Conclusions  and  recommendations. 

As  a  part  of  the  report  there  were  submitted  five 
appendices  covering  the  following  subjects: 

L  Description  of  experimental  filtration  plant. 

2.  Description  of  experimental  ozone  disinfection 
plant. 

3.  A  detailed  record  of  the  filter  plant  operation 
periods. 

4.  Special  laboratory  investigations 
.5.  Tables  of  averaged  data. 

Experiments  were  made  on  rapid  sand  filtration, 
using  both  alum  and  also  iron  and  lime  as  coagu- 
lants ;  and  ozone  as  a  sterilizing  agent. 

The  plant  was  housed  in  a  frame  building  70 
feet  x  39. o  feet  and  12  feet  high,  with  a  tower  40 
feet  high  in  one  corner.  The  tower  contained  raw 
and  filtered-water  head  tanks,  a  wash-water  tank, 
and  three  chemical  solution  tanks  with  their  orifice 
boxes.  The  main  part  of  the  building  contained 
various  mixing  devices,  a  .settling  tank,  two  filters, 
and  the  ozone  apparatus.  The  filtration  plant  had 
a  capacity  of  about  300.000  gallons  per  day.  and  the 
ozone  disinfecting  plant  a  capacity  of  about  8,000 
to  9,000  gallons  per  day. 

For  mixing  the  coagulating  solutions  and  the  raw 
water,  four  different  types  of  apparatus  were  used 
— mixing  channels,  a  fish  ladder,  a  "fall."  and  a 
"f|inne."  The  first  consisted  of  a  tank  provided 
with  baffles  of  "around  the  end"  type,  which  was  GO 
feet  x  11  ft.  9  in.,  and  occupied  nearly  the  whole 
of  one  side  of  the  building.  This  contained  twenty- 
two  channels  each  (50  feet  long  and  about  13  inches 
deep  and  oi,<  inches  wide.  The  fish  ladder  con- 
sisted of  a  tank  T  feet  high  and  one  foot  by  3  feet 
in  plan,  which  contained  seventeen  baffles  placed  4 
inches  apart,  the  passing  space  between  end;  of 
baffle  and  side  of  tank  being  4  inches  bv  1  foot. 
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The  "fall"  cmi^istcd  iiRTily  of  i  wooden  Ijox  4 
ivct  X  I  feel  in  plan  and  ;'>  fret  dr^-p.  Near  \hc. 
top  and  cxtcndiiifi;  the  vvlioU-  width  of  niie  side  was 
a  r('i.-t'ivinjj[  Ira)  appr<»xiniatt'ly  10  in*  hoi))'  loinc-ju-s 
in  cross  scilion.  I  Ik-  water  and  the  coaj^ulani  solu 
tion  spilled  over  the  side  of  this  tray  onto  an  apron 
.set  al  an  an^le  of  ahont  l">  dej^rees  whirh  had  two 
I  iflU-  strips  I  iiK-li  hijj[h  exteiidnifj  aeross  llie  entire 
width  of  tin-  apron.  The  water  fell  from  the  aprmi 
(.nto  a  pile  of  stones  with  the  idea  of  siill  fiirtlu'r 
aj^itatiiii;  the-  How.  The  "tlnnic'"  consisted  of  a 
Ii()n,<,di  or  rtmue  's  fi-i-i  long.  2  feet  wide  and  ,1  foi>i 
di-ep  containing,'  thirteen  riffles  (»  inches  high  and 
.set  "J  feet  apart  thronghout  the  length  of  the  flume. 
Tlu'  Hume  was  set  at  a  slope  such  thai  tlu-  water  had 
a  t(»tal  drop  of  ahout    1    feet. 

Mr.  h'llms  placed  eonsiderahle  emphasis  U])on 
the  im|)ortance  of  thoroughly  mixing  tho  coagulant 
\\ith  the  water,  and  for  this  reason  tried  out  the 
<k\ices  described  above,  which  were  all  believed 
i(^  be  more  or  less  novel  and  departures  from  exist- 
i;!g  practice.  They  are  simpler  and  very  much  less 
expensive  to  construct  than  the  mixing  chamber 
ordinarily    used   for   this   purpose. 

(•iiAu.\('n:RisTirs  of  thk  lakk  \v.\ri:R 
The  water  of  Lake  Michigan  used  by  the  city  is 
unusually  clear  and  cold,  the  average  temperature 
being  approximately  -i;?  degrees  and  reacliing  a 
maximum  of  T-l  degrees  in  summer.  Considerable 
variations  in  temperature  are  noticed  at  short  in- 
tervals of  a  few  hours  or  e\en  minutes 

The  average  turbidity  of  the  water  was  between 
six  and  seven  parts  per  million,  a  maximum  of 
UK)  parts  having  occurred  in  March.  The  higher 
turbidities  naturally  occur  after  long-continued 
storms  which  set  up  currents  that  scour  the  bottom 
in  the  shallow  portions  of  the  lake.  For  long 
])eriods  the  water  is  exceptionally  clear,  although 
there  is  always  a  very  slight  turbidity  due  to  small 
amounts  of  very  fine  silt.  An  examination  of  the 
silt  settling  out  from  the  lake  water  showed  4G.2 
per  cent  passing  a  "iiHl-mesh  sieve  and  only  5.9  per 
cent  additional  passing  a  100-mesh  sieve.  The 
balance  or  47.!)  per  cent  retained  on  the  latter  sieve 
consisted  of  ordinary  lake  sand.  A  considerable 
part  of  the  turl^idity  is  not  included  in  this,  being  so 
fine  that  it  was  not  deposited  at  all. 

The  mineral  con.stituents  of  the  water  are  more 
typical  of  a  ground  water  than  of  a  surface  water. 
The  organic  constitutents  were  quite  low  and  uni- 
form in  amount.  On  the  whole,  there  is  little  in- 
formation to  be  gained  from  the  chemical  analyses 
with  reference  to  pollution  of  the  water  by  sewage. 

The  average  results  of  the  analyses  gave  the 
following  figures  in  parts  per  million:  Total  sol- 
ids, 160;  total  hardness.  116;  temporary  hard- 
ness. 110;  permanent  hardness,  6;  chlorides,  4; 
sulphates,  13.1;  calcium,  35.3;  magnesium,  11.7; 
free  ammonia,  .021;  albuminoid  ammonia,  .078; 
nitrites,  .003  ;  nitrates,  .05  ;  oxygen  consumed,  2.1. 

The  bacteria  in  the  lake  water  were  considered 
to  furnish  a  better  clue  to  the  amount  of  pollu- 
tion than  did  the  chemical  constituents.  The 
number  of  bacteria  grown  on  agar  in  48  hours  at 
20  degrees  C  averaged  less  than  1,000  per  c.c. 
but  ranged  from  7  to  48,000.  The  average  B. 
coli  index  figure  for  the  year  was  practically 
10.00  per  c.c.   and   the  monthlv   averages  varied 


from  l.'>2  to  \').<>\.  These  figure^  were  consid- 
ered to  indieati-  uiu|uestional)ly  'hat  the  water 
entering  th<    intrd<c  is  at  times  badly  i)olIutc(l  with 

sewage. 

Practically  all  of  the  sewage  oi  the  city  now 
discharges  into  the  harbor,  and  the  ".North  i'(;int" 
intake  is  about  3.5  miles  north  of  the  harbor, 
while  the  Lin  wood  Avenue  intake  is  1.5  miles 
further  n(jrth.  Studies  were  made  of  the  effect 
ot  the  winds  in  producing  currents  in  the  lak  • 
.and  the  ell'ect  of  such  currents  in  carrying  pollu- 
tion from  the  harbor  to  the  intakes.  Studies  were 
made  with  floats  and  otherwise  and  it  was  found 
that  any  air  movements  or  variations  in  baromet- 
ric pressures  which  tend  to  afTcct  the  lake  level, 
or  any  (lood  conditions  in  the  ri\ers  which  in- 
crease their  hydraulic  gradients  cause  more  pol- 
luted water  to  be  carried  into  the  lake  by  these 
streams,  and  for  the  time  being  increase  and 
widen  the  zone  of  pollution  of  the  take  water.  If, 
coincident  with  or  following  immediately  after 
this,  winds  of  proper  velocity  and  duration  cause 
the  polluted  water  to  be  carried  toward  the  in- 
take, there  exist  all  the  conditions  for  a  serious 
contamination  of  the  water  supply. 

The  report  goes  into  this  matter  at  consid- 
erable length  and  the  conclusion  is  drawn  that 
it  is  unmistakable  that  "if  the  water  is  not  at 
all  times  dangerously  polluted,  it  is  so  frequently 
contaminated  that  it  is  for  all  practical  purposes 
a  constant  menace  to  the  health  of  the  city." 

One  of  the  features  that  received  considerable 
study  by  Mr.  Ellms  was  the  existence  in  the 
water  of  a  microscopic  organism  which  seriously 
added  to  the  difficulty  of  filtering  the  water  by- 
reducing  the  time  for  which  the  filters  could  be 
operated  without  washing.  As  warm  w^eather 
approached,  fishy  odors  were  noted  occasionally 
in  the  filter  building,  the  cause  for  which  was 
found  to  be  the  presence  of  microscopic  plants. 
The  diatoms  were  especially  prominent,  the  Syn- 
cdra  being  most  numerous,  but  there  also  being 
considerable  numbers  of  Asterionella,  Diatoma 
and  Tabellaria. 

The  conclusions  from  all  of  the  investigations 
as  to  the  quality  of  the  lake  water  are  summar- 
ized by  Mr.   Ellms  as  follows: 

1.  The  water  is  for  the  most  part  fairly  clear 
and  cool.  It  may  be,  however,  quite  turbid  at 
times,  and  cannot  be  called  a  clean  water  when 
judged  by  modern  standards. 

2.  The  water  is  moderately  hard,  but  its  hard- 
ness is  practically  all  the  so-called  "temporary 
hardness,"  its  "permanent  hardness"  being  very 
low. 

3.  The  water  contains  very  little  organic  mat- 
ter, but  is  infested  w'ith  micro-organisms  which, 
if  of  the  right  species  and  in  sufficient  number, 
may  cause  objectionable  tastes  and  odors.  These 
tastes  and  odors  should  not  be  confused  with 
those  due  to  industrial  wastes  in  combination 
with  chlorine  used  to  disinfect  the  water  supply.* 

4.  The  water  is  pollut'?d  with  sewiige.  This 
contamination  of  the  intake  water  is  intermit- 
tent, but  nevertheless  frequent.  Judged  by  a 
tentative  standard  adopted  by  the  International 
Joint  Commission  on  the  Pollution  of  Boundary 

'.Such    a    coniliiiiation   tiad   caused   verv    bad    tastes    in    Milwajl<ee 
city    water    in    1918. 
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Waters  between  the  United  States  and  Canada, 
and  having  special  reference  to  the  permissible 
degree  of  pollution  of  the  Detroit  and  Niagara 
rivers,  the  water  now  entering  the  waterworks 
intake  is  on  an  average  twice  as  impure  as  it 
should  be. 

C;ENF.RAL   CONCLISIONS 

The  general  conclusions  from  the  entire  in- 
\  estigation  were  that  Lake  Michigan  offered  the 
natural  and  only  practicable  source  of  water  sup- 
ply for  Milwaukee;  that  it  possessed  several  de- 
sirable physical  and  chemical  properties,  such  as 
low  temperature,  comparative  freedom  from  sus- 
pended matter  and  relatively  little  hardness. 
However,  it  is  badly  polluted  by  the  sewage  of 
the  city  and,  from  a  sanitary  standpoint,  cannot 
be  used  unpurified  without  danger. 

The  city  is  making  arrangements  to  purify  its 
sewage,  and  this  will  probably  ameliorate  these 
conditions  to  some  extent,  but  there  is  still  re- 
maining the  pollution  produced  by  the  three 
rivers  emptying  into  the  bay,  which  rivers  will 
receive  overflow  from  the  sewers  during  storms 
and  the  surface  washing  from  communities  along 
tl\eir   banks. 

Mr.  Ellms  quotes  from  the  report  of  the  ad- 
visory engineers  to  the  International  Joint  Com- 
mission on  the  Pollution  of  Boundary  Waters  be- 
tween the  United  States  and  Canada,  as  follows: 

"While  present  information  does  not  permit  a 
definite  limit  of  safe  loading  of  a  water  purifica- 
tion plant  to  be  established,  it  is  our  judgment 
that  this  limit  is  exceeded  if  the  annual  average 
number  of  B.  coli  in  the  water  delivered  to  the 
plant  is  higher  than  about  500  per  hundred  c.c, 
or  if  in  0.1  c.c.  samples  of  water  B.  coli  is  found 
50  per  cent  of  the,  time.  With  such  limit  the 
number  of  B.  coil  would  be  less  than  the  figure 
given  during  a  part  of  the  year  and  would  be 
exceeded  during  some  periods." 

The  water  entering  the  Linwood  Avenue  in- 
take averaged  998  B.  coli  per  hundred  c.c,  or 
practically  twice  the  safe  loading  that  a  filter 
plant  should  be  obliged  to  handle,  and  it  would 
therefore  appear  that,  even  with  the  anticipated 
reduction  in  the  pollution  of  the  lake  water, 
there  are  urgent  reasons  for  undertaking  its  puri- 
fication to  safeguard  the  health  of  ihe  city's  water 
supply. 

The  experiments  demonstrated  that  a  filtration 
plant  would  remove  all  of  the  suspended  clay  and 
organic  matter  and  90  per  cent  of  the  bacteria, 
leaving  on  the  average  about  37  per  cent  of  total 
bacteria  of  1.6  as  the  index  figure  of  B.  coli.  The 
tests  on  coagulation  and  filtration  will  be  de- 
scribed in  a  following  issue. 

It  was  unnecessary  to  demonstrate  the  effi- 
ciency of  chlorine  for  disinfecting  the  filter  efflu- 
ent, since  this  has  been  proved  by  several  vears 
of  service.  Test  was  made  of  a  method  and  ap- 
paratus installed  by  a  Milwaukee  company  for 
disinfecting  by  ozone.  That  ozone  has  the  de- 
sired effect  did  not  need  demonstration,  but  the 
tests  "show  the  apparatus  for  making  the  ozone 
to  be  of  rather  low  efficiency  and  to  possess  only 
one  or  two  features  of  e.special  merit  over  other 
apparatus  previously  produced.  The  compression 
of  the  air  prior  to  its  passrge  thn^ugh  the  ozon- 


izer  is  a  good  feature,  as  it  avoids  many  diffi- 
culties arising  from  handling  a  corrosive  gas 
through  pumps  or  injectors.  The  ozonized  air 
being  under  pressure,  its  application  is  more 
easily  regulated  than  in  suction  apparatus.  The 
tower  method  of  applying  the  ozonized  air  is 
simple  and  can  be  made  effective."  Apparently 
the  operation  of  the  plant  can  be  further  im- 
proved. Losses  of  ozone  were  h'gh,  which  in- 
creased the  cost  of  the  treatment.  During  part 
of  the  test  a  mechanical  mixer  or  emulsifier  was 
tried  out,  but  appeared  to  offer  no  marked  ad- 
vantage over  the  towers  except  where  room  for 
the  latter  would  not  be  available,  while  the  power 
required  to  operate  it  might  add  considerably  to 
the  cost. 

It  appeared  that  this  apparatus  was  still  in  the 
experimental  stage  for  municipal  w-ater  works 
purposes,  and  the  cost  of  both  the  construction  of 
the  plant  and  the  operation  would  greatly  exceed 
that  of  chlorine. 

(To  Be   Continued) 


Fat  Profits  in  Los  Angeles'  Garbage 

The  Pacific  Reduction  Company  has  made  total 
profits  during  the  past  five  vears,  from  handling 
city  garbage,  of  $73,153.80,' of  which  $26,633.45 
was  paid  out  in  dividends,  according  to  figures 
contained  in  financial  statements  filed  with  the 
city  auditor  by  general  manager  H.  J.  Murphy. 

On  motion  of  councilman  Wheeler,  the  coun- 
cil passed  a  resolution  asking  the  company  to 
present  its  books  for  examination  to  show  the 
profits  it  has  made  out  of  the  sale  of  grease, 
fertilizer  and  other  products  manufactured  from 
the  garbage. 

Preliminary  examinations  of  the  figures  by 
chief  accountant  Francis  Marshall  of  the  city 
auditor's  office  showed  that  the  company  had 
made  profits  of  $17,481,36  in  1916;  a  loss  of 
$9,020.42  in  1917;  a  profit  of  $17,337.72  in  1918; 
a  profit  of  $28,656.22  in  1919,  in  addition  to  pay- 
ing dividends  each  year  averaging  $5,500,  these 
dividends  being  charged  to  operating  expenses, 
according  to  Mr.  Marshall. 

According  to  the  figures  submitted,  the  gar- 
bage disposal  plant  was  valued  at  $363,295.98  on 
Tan.  1,  1916;  and  is  now  valued  at  $274,558.99. 


Protest  Against  Builders  Using  Streets 

Building  contractors  who,  for  the  purpose  of 
more  effectively  carrying  on  their  work,  have 
occasion  to  barricade  sections  of  street  and  side- 
walk adjacent  to  the  sites  where  they  are  operat- 
ing, should  pay  rent  to  the  civic  authorities  for 
such  space  on  the  basis  of  so  much  per  square 
foot  per  given  time,  in  the  opinion  of  the  Civic 
League  of  Improvement  Clubs  and  Associations 
of  San  Francisco.  The  league  holds  that  they 
ought  to  be  licensed  to  erect  such  barricades. 

The  secretary  of  the  league,  in  behalf  of  that 
body,  urged  this  in  a  letter  to  Supervisor  William 
Stoddard  Scott,  chairman  of  the  special  license 
committee  of  the  Biard  of  Supervisors.  The 
letter  carries  also  a  protest  against  unnecessary 
occupancy  of  streets  and  sidewalks  by  contrac- 
tors. 
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Supply   Works 

of   Winnipeg* 
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Manufacturing  concrete  pipe  and  laying 
and  backfilling  same  in  tunnel.     Study  of 
effect    of    alkali    soil    on    concrete.      Effi- 
ciency of  the  excavating  plant. 


I 


IMI-I-;     MAM   iA(   ITKK 

All  this  pipe  was  manufactured  in  a  ward  at 
Transcono,  1  mile  north  of  the  line  of  work,  hut 
convenient  to  railway  tracks  for  the  receipt  of 
reinforcing  steel  and  of  cement.  This  yard  was 
laid  out  as  a  double  ended  equi])inent  and  the 
longitudinal  hahes  of  the  yard  were  duplicates  in 
most  particulars. 

Eight  Little  Wonder  concrete  mixers  served 
the  yard  and  permitted  the  manufacture  of  an 
average  of  about  thirty  lengths  of  66-inch  pipe 
per  day.  The  reinforcing  mesh,  delivered  in  46- 
inch  widths,  and  incidentally  the  heaviest  mesh 
ever  manufactured,  was  bent  to  shape  in  special 
rolls  located  on  one  side  of  the  middle  of  each 
end  of  the  yard.  The  square  twisted  steel  bars 
used  in  manufacturing  the  interior  cage  or  re- 
inforcement were  bent  to  shape  and  assembled 
in  cages  on  the  opposite  point  of  the  yards. 

The  pipes  were  cast  within  steel  forms  set  up 
upon  a  double  line  of  concrete  bases  reaching 
from  end  to  end  of  the  yard  Provision  was  made 
for  the  admission  of  steam  to  and  about  these 
forms.  After  the  pouring  had  been  completed, 
steam  was  furnished  from  a  boiler  plant  located 
in  the  middle  of  the  yard. 

The  mixed  concrete  was  transported  from  the 
mixers  at  the  ends  of  the  yard  to  the  forms 
by  means  of  a  specially  designed  travelling  der- 
rick or  crane  whose  outrigger  arms  supported 
conical  concrete  buckets  which  discharged 
through  a  plug  valve  in  the  bottom  of  the  bucket 
on  a  circular  disk  set  upon  the  inner  form  of  the 
pipe.  The  pipe  was  cast  spigot  end  upward,  a 
special  form  being  provided  for  the  formation  of 
*('(>ncUided  from  page  152. 
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the  spigot  and  for  the  support  of  the  copper  wat-cr 
stop  during  the  i)r(K(ss  of  pouring. 

Storage  of  the  pipe  after  steam  curing  was  pro- 
vided along  each  side  of  the  yard,  the  pipe  being 
laid  horizontally  ui)on  transverse  runways.  It 
was  loaded  for  shipment  upon  cars  spotted  on 
tracks  lining  the  outer  edges  of  the  storage  yard. 
RED  RivKK  ti;n.nei.  crossi.nc; 

The  Red  River  is  crossed  with  cast  iron  pipe 
60  inches  in  diameter,  set  within  vertical  shafts 
lined  with  concrete,  and  within  a  concrete  lined 
horizontal  rock  tunnel  10  feet  square.  Complete 
valve  control  is  pro\ided  at  each  end. 

On  the  easterly  end  a  reinforced  concrete  cir- 
cular surge  tank  with  concentric  receiving  tank 
was  built,  the  whole  being  housed  in  for  frost 
protection  within  a  masonry  shell.  The  con- 
struction of  this  work  afforded  very  few  difficul- 
ties. 

One  notable  feature,  however,  was  the  manner 
adopted  by  the  contractors  for  the  support  of 
the  walls  of  the  excavation  for  the  receipt  of  the 
surge  tank.  The  floor  was  about  20  feet  below 
the  surface  of  the  ground.  This  support  con- 
sisted of  a  fifteen-sided  timber  mitred  fram.ing 
without  shoring,  dressed  with  vertical  sheeting. 
This  arrangement  gave  clear  access  to  the  whole 
of  the  interior  and  was  a  perfectly  safe  protection 
for  the  50-foot  diameter  of  excavation.  The 
well  structure  is  supported  on  concrete  piers 
sunk  to  rock. 

CONCRETE   LIXINC  A.ND   BACK  FILL 

l^he  shaft  lining,  of  2-foot  reinforced  concrete 
circular  wall,  was  shod  with  heavy  steel  plate 
and  was  built  in  sections  as  the  lining  was  sunk 
by  excavation  from  within ;  it  proved  easy  to 
maintain  this  16-foot  shaft  in  vertical  position  on 
center. 

The  cast  iron  pipe  lining  of  the  tunnel  proper 
was  designed  in  8-foot  lengths  with  special  in- 
terior joints   caulked   with  lead  wool. 
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roilUNH;  TWO  pipe.s  .similt.-xneoisly 

The  backfilling  of  concrete  around  the  pipe  in 
the  tunnel  was  done  through  tremies  consisting 
of  4-inch  well  holes  sunk  from  the  surface  of  the 
ground  or  through  the  bed  of  the  river  as  the 
case  might  be.  At  each  stage  150-foot  lengths 
of  tunnel  were  refilled-  concrete  being  built  up 
to  within  about  1  foot  of  the  roof  of  the  tunnel 
excaxation.  and  the  remainder  of  the  cavity  be- 
ing filled  with  mortar.  The  mortar  was  poured 
continuously  down  one  tremie  until  it  rose  to  at 
least  river  level  in  the  other  tremies  entering  the 
section.  This  insured  the  sealing  of  the  tunnel 
solidly  under  heavy  pressure. 

CONCRETE   IX   "ALKALI"   -SOIL 

This  is  a  subject  of  vast  importance  to  the 
municipalities  and  other  owners  of  concrete 
structures  throughout  central  Canada  and  cen- 
tral I'nited  States.  The  injurious  elements  found 
in  the  soils  are  the  sulphates  of  metals  as  above 
listed  and  these  sulphates  in  the  presence  of 
ground  water  attack  the  concrete  from  the  out- 
side, transforming  it  into  a  sulphate  of  calcium, 
destro}  ing  its  cohesion  and  ultimately  wrecking 
the  structure. 

Unfortunately  this  is  proven  from  the  exper- 
ience of  the  cities  of  Winnipeg  and  St.  Boniface 
with  concrete  sewers :  of  building  owners  with 
respect  to  foundations  in  Saskatoon,  Moose  Jaw, 
Winnipeg  and  other  cities;  and  of  course  of  ir- 
rigation projects  who  are  losing  their  canal  lin- 
ings, their  controlling  works  and  their  concrete 
siphons  or  pressure  pipes. 

The  engineers  of  the  Water  District  after  1916 
took  the  precaution   of  providing  underdraina^e 


for  the  trench  carrying  the  pressure  pipes  of  the 
Red  River  Valley  inverted  siphon,  as  about  that 
time  it  became  evident  that  it  is  very  doubtful 
whether  Portland  cement  concrete  of  ordinary 
consistency,  strength  or  density,  porosity  or  per- 
meability is  safe  against  the  attack  of  these 
ground  water  solutions  of  sulphate  salts. 

A  portion  of  the  100,000,000  gallon  structure, 
that  is  between  Miles  13  and  17,  96-inch  diameter 
by  8-inch  wall  concrete  pipe  is  now  found  to  be 
suffering  decay  on  its  surface  from  these  agencies 
and  the  Water  District  is  engaged  in  a  program 
of  sub-soil  drainage  parallel  to  the  conduit  and 
reasonably  close  thereto,  in  the  hope  that  this 
drainage  by  lowering  the  ground  water  plane  be- 
tween two  such  parallel  drainage  trenches  will 
cause  the  action  to  cease. 

Fortunately,  the  soils  which  contained  these 
salts  extend  over  a  small  area  of  the  country 
crossed  by  this  important  water  supply  project 
and  a  system  of  ground  water  tests  is  being  es- 
tablished so  that  the  risk  can  be  continually  ob- 
served and  necessary  precaution  can  be  taken 
from  time  to  time. 

EFFICIENCY  OF  EXCAVATION  PLANT 

The  efficiency  obtained  with  the  machinery  in- 
stalled is  indicated  by  a  few  records  of  earth 
excavation  from  the  trench  with  the  various 
classes  of  machinery  engaged: 


Average 

Yardage 

Excavated 

Depth  Material        10-hour 

Capacity  of  cut  Excavated  day 

IJ^i  cu.  yd.  dipper     12  ft.  Clay  612 

1  cu.   yd.   dipper      8  ft.  Clay  745 

1  cu.   yd.   bucket      6  ft.  3  ft.   peat,  3   ft. 

sandy    clay  640 

1  V.U.   yd.   bucket       7  ft.  3  in.  1  it.    top    soil, 6 
ft.  5  in.  fine 
sand  (wet)  740 

2  cu.    yd.    bucket       9  ft.  2  ft.  peat,  3  ft.  fine 
sand,  4  ft.  sand 
.ind  gravel  900 

2  cu.  yd.   bucket     14  ft.  12  ft.  peat,  2  ft. 

olay  in  bottom 
3y2  cu.  yd.  bucket    18  ft   5  in.   of   trench  1950 

6  ft.  peat,  125  ft. 

olay  2920 

A  summary  of  the  approximate  quantities  in- 
volved in  the  construction  of  the  scheme:  Earth 
excavation  and  backfill,  7,500,000  yards ;  rock  ex- 
cavation, 16,000  yards;  concrete,  455,000  yards; 
reinforcing  steel.  10,000  tons;  Portland  cement, 
575,000  barreis. 


Type  of 

machine 
Marion   Shovel 
Walking  Dredge 


Dragline 
Bucyrus 
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Stream  Pollution  By  Canton  Sewage 

Residents  along  Ximishilen  creek,  south  of 
Canton,  Ohio,  have  protested  to  the  State  Board 
of  Health  against  the^ alleged  pollution  of  the 
stream  by  Canton  and  a  petition  with  3,000  signa- 
tures has  been  filed  with  the  board  requesting 
the  abatement  by  the  board  of  the  nuisance 
caused  by  the  pollution.  It  is  said  that  sewage  is 
dumped  into  the  creek  by  the  city  in  such 
q.uantities  as  to  be  an  intolerable  nuisance ;  that 
flour  mills  using  the  stream  for  power  have  been 
forced  to  suspend  operations  because  of  the  odor 
from  the  water,  and  that  owners  of  land  abutting 
upon  the  creek  find  sewage  solids  deposited  along 
the  banks  to  a  considerable  depth  and  emitting 
offensive  odors.  It  is  claimed  that  manufactur- 
ing plants  and  the  city  are  both  responsible  for 
this  condition. 
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Refusing  Priority  to  Water  Purification 
Chemicals 

Reference  was  made  in  Public  Work.s  a 
few  weeks  ago  to  the  fact  that  priority  rulings 
on  freight  have  interfered  with  the  delivery  to 
cities  of  chemicals  needed  for  purifying  their 
water  supplies.  An  instance  of  this  is  found  in 
Richmond,  Va.,  which  a  few  days  ago  was  almost 
entirely  without  alum  and  chlorine.  The  chemi- 
cals had  been  ordered  weeks  before  but  the  rail- 
roads had  side-tracked  them  and  they  could  not 
be  located.  Warning  was  sent  out  by  the  di- 
rectors of  public  utilities  and  public  welfare  that 
unless  these  chemicals  were  received  within  three 
days  the  supply  would  be  entirely  exhausted  and 
the  citizens  should  boil  all  water  before  using 
it.  Efforts  were  made  by  city  offiicials  and  the 
state  Department  of  Health  to  have  the  chemicals 
delivered,  but  without  effect.  The  citizens  were 
warned  to  keep  careful,  watch  of  the  water  and 
at  the  slightest  indication  of  turbidity  to  accept 
this  as  a  warning  that  purification  of  the  water 
had  ceased  and  to  consider  it  as  dangerous  and 
boil  it  and  take  other  appropriate  precautions. 

It  is  no  exaggeration  and  is  a  statement  which 
can  be  supported  by  numerous  instances,  that 
the  delivering  of  unpurified  water  in  cities  where 
purification  plants  are  regularly  in  operation, 
even  if  the  purification  ceases  for  only  a  day  or 
two,  may  cause  hundreds  of  cases  and  scores  of 
deaths  from  typhoid  fever.  Considering  the  many 
cities  and  the  millions  of  consumers  that  are 
now  being  supplied  with  filtered  and  chlorinated 
water,  it  is  appalling  to  think  of  the  possible  and 
even  probable  consequences  of  any  considerable 
percentage  of  these  finding  it  impossible  to  obtain 
the  chemicals  needed  for  operating  rapid  filters 
or  chlorinating  plants.  This  might  result  in  the 
deaths  of  hundreds  and  possibly  of  thousands 
from  the  epidemics  of  typhoid  that  would  un- 
doubtedly occur  in  many  of  the  cities. 

It  is  to  be  presumed  that  the  United  States 
Public  Health  .Service  presented  these  facts  and 
arguments  to  those  in  charge  of  freight  regula- 
tion in  requesting  that  such  chemicals  be  placed 
on  the  priority  list.  There  are  millions  of  tons 
of  material  on  this  list,  the  importance  of  most 
of  which  to  the  country  is  nothing  like  so  great 


as  that  of  these  water  purification  chemicals,  if 
the  lives  and  health  of  the  citizens  are  considered 
of  first  iniportan(  c.  If  lives  are  lost  through  this 
refusal  of  Washington  (officials  to  do  their  [;art 
towards  facilitating  the  delivery  of  these  chemi- 
cals to  the  cities  needing  them,  those  officials 
could  justly,  in  our  opinion,  be  held  morally  re- 
sponsible for   these  deaths. 

An  insignificant  number  of  cars  a  day  out  of 
the  many  thousands  which  are  used  by  the  rail- 
roiuh  wc)uld  deliver  all  of  the  chlorine  needed  by 
all  of  the  cities,  and  would  handle  all  of  the  alum 
required.  The  transportation  facilities  required 
for  this  conservation  of  the  health  and  lives  of 
water  consumers  of  the  country  would  withdraw 
from  the  transportation  of  coal  and  other  com- 
modities on  the  priority  list  an  unappreciable 
number  of  those  being  used  for  this  purpose. 

The  only  excuse  that  we  think  of  as  being 
offered  by  these  officials  is  that,  if  they  grant 
priority  to  these  chemicals,  it  will  be  used  as 
an  argument  by  others  in  asking  for  similar 
favors.  We  think  of  few  others  which  would 
have  anything  like  equally  strong  arguments  to 
offer;  and  if  there  are  others  with  arguments  as 
valid,  they  also  should  take  precedence  over  coal, 
a  considerable  percentage  of  which  is  being  used 
for  the  manufacture  of  nonessentials  and  luxuries. 


Why  Construction   Lags 

The  long-suffering  public  is  at  present  com- 
pelled to  accept  the  conditions  of  unnecessarily 
scarce  material  and  labor  and  excessive  prices 
and  in  many  cases  is  ready  to  pay  the  bills  and 
even  anxious  to  do  so,  in  order  to  secure  prompt 
construction  to  facilitate  and  increase  industrial 
production  and  commerce. 

The  contractors  are  not  put  out  of  busijiess  by 
high  prices  or  wages ;  they  simply  pass  them 
along  to  the  helpless  owners — municipalities,  in- 
dividuals or  corporations.  So  far  as  the  govern- 
ment and  some  of  the  municipalities  are  con- 
cerned, the  waste  and  extravagance  incurred 
appears  to  matter  not  at  all,  or  even  to  be 
desirable,  because  of  the  extra  graft  it  affords  to 
the  venal  politicians. 

Notwithstanding  all  of  these  various  difftcul- 
ties,  urgent  and  important  construction  and  a 
large  amount  that  is  not  vital  would  be  pro- 
gressing far  more  rapidly  today  and  we  would 
be  much  near  an  approach  to  resumption  of  nor- 
mal conditions  were  it  not  for  the  unparalleled 
arrogance,  unreliability  and  unfairness  of  labor 
unions.  They  are  not  generally  amenable,  as 
corporations,  to  civil  processes,  are  generally 
entirely  irresponsible,  have  the  well-earned  repu- 
tation of  often  breaking  their  covenants  and  have 
avowedly  announced  their  policies  of  restricted 
labor,  reduced  production,  excessive  wages,  and 
defiance  of  law  without  any  apparent  regard  to 
the  destruction  of  national  reserves  and  resources 
that  alone  can  supply  the  capital  and  equipment 
vital  for  sustained  or  increased  production  and 
prosperity. 

Their  motto  is  too  often  to  force  the  last  possi- 
ble dollar  from  the  public  and  their  employers, 
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regardless  of  value  exchangetl,  and  to  give  the 
least  possible  labor  in  return  for  the  highest 
wages  that  can  be  extorted,  and  above  all,  to 
secure  universally  closed-shop,  preventing  any 
independent  workman  from  earning  a  living, 
■which  causes  many  unexcusible  strikes,  to  say 
nothing  of  the  numerous  disputes  between  the 
unions  themselves. 

l^he  whole  subject  was  forcibly  demonstrated 
by  the  statement  only  a  few  days  ago  by  one  of 
the  heads  of  a  large  contracting  firm  of  the 
highest  standing"  for  the  excellence  of  its  work, 
its  reliability  and  the  generous  treatment  that  it 
gives  its  employes. 

This  firm  has  successfully  executed  a  large 
amount  of  private  and  public  construction,  some 
of  it  of  a  very  difficult  nature  in  New  York  and 
vicinity,  and  "has  now  under  contract  an  impor- 
tant construction  of  which  this  representative 
said,  "I  am  anxious  on  account  of  the  labor  ques- 
tion, which  is  very  bad  and  getting  worse.  Men 
are  difficult  to  obtain  and  we  never  know  what 
they  will  demand  or  if  we  can  keep  them  at  any 
price.  The  unions  are  continually  making  trouble 
and  calling  off  their  men  on  the  slightest  pretext. 
The  other  day  they  were  called  off  simply  be- 
cause someone  disliked  something  about  the 
wrecking  crew  that  were  removing  the  old  struc- 
ture. Another  time  it  was  because  two  different 
unions  claimed  the  right  to  do  work  on  the  same 
scaffold,  and  we  had  to  employ  one  union  to 
build  the  lower  part  and  another  the  upper  part 
thus  doubling  the  cost  and  time  to  avoid  a  strike. 

"Such  conditions  make  us  refuse  much  work 
that  is  offered  us  and  that  we  would  otherwise 
wish  to  undertake.  \\'e  do  not  at  present  want 
large  jobs  for  a  fixed  or  unit  price,  and  are  chiefly 
taking  small  jobs  that  can  be  completed  quickly 
— say  in  60  days." 

In  addition  to  the  entirely  unjustifiable  and  dis- 
proportionate high  prices,  we  instance  the  case 
of  a  large  apartment  building  in  New  York  City 
which  was  commenced  last  year.  After  the  steel 
framework  costing  perhaps  several  hundred 
thousand  dollars  had  been  erected,  the  labor 
unions  stopped  work  on  the  building  and  would 
not  permit  it  to  be  resumed  because  they  had 
objections  to  the  contractors  that  had  fabricated 
or  erected  the  steel  framework  and  demanded 
that  it  should  be  entirely  torn  down  at  a  cost  of 
many  thousands  of  dollars  by  union  labor,  and 
re-erected  by  satisfactory  union  labor  before  they 
would  permit  the  building  to  be  completed.  The 
owners  being  unwilling  or  unable  to  comply,  the 
building  has  remained  for  months  in  its  unfin- 
ished condition  entailing  great  losses  to  the  in- 
nocent owners  and  to  the  public  that  suffer  so 
acutely  for  housing  today. 

Under  such  conditions,  Avhen  the  owner  and 
the  builder  are  at  the  mercy  of  the  highwaymen 
and  there  is  little  or  no  protection  or  legal  re- 
dress, capital  that  is  anxious  to  work  will,  and 
should  be,  kept  idle  rather  than  submit  to  such 
extortion. 


Building  Roadways  In  Half-Widtli  Strips 

One  of  the  features  connected  with  highway 
construction  which  causes  the  officials  to  be 
annoyed  by  general  complaints  is  the  apparent 
necessity  of  closing  the  roads  during  construc- 
tion and  compelling  traffic  to  take  detours  mean- 
time. The  only  practicable  method  suggested 
for  avoiding  this  is  to  pave  one  side  of  the  middle 
line  of  the  road  at  a  time,  leaving  the  other  half 
open  for  traffic.  This,  of  course,  has  its  objec- 
tions, one  of  which  is  a  greater  or  less  increase 
;n  the  cost  of  construction.  Another  advantage 
claimed  for  this  procedure  in  the  case  of  concrete 
roads  is  that  it  gives  an  expansion  joint  along  the 
middle  of  the  road,  where  cracks  are  quite  apt 
to  appear ;  which  expansion  joint,  showing  up 
prominently  as  a  black  line  on  the  white  surface, 
is  claimed  to  tend  to  keep  traffic  on  its  own  side 
of  the  road  and  thus  reduce  the  number  of  acci- 
dents. 

Theoretically  this  appears  very  attractive.  |Un- 
fortunately  it  does  always  seem  to  work  out  so 
satisfactorily.  The  concrete  road  being  built  in 
this  way  which  is  described  in  this  issue  is  an 
illustration.  The  conditions  here  are,  of  course, 
extreme.  The  road  carries  a  very  heavy  traffic 
continuously  night  and  day,  and  even  the  pres- 
ence of  state  police,  at  each  end  of  the  section 
under  construction,  to  control  traffic  is  not 
always  successful  in  preventing  violation  of  the 
regulations  and  confusion  and  collisions  occa- 
sionally. The  half-width  of  the  road  is  so  narrow 
that  two  vehicles  cannot  possibly  pass  on  it,  and 
it  is,  therefore,  necessary  to  allow  those  going  in 
one  direction  to  use  the  strip  for  two  or  three 
minutes,  holding  up  those  going  in  the  opposite 
direction,  then  permitting  these  latter  to  use  the 
strip  while  the  other  line  waits.  Where  the 
vehicles  pass  only  at  intervals  of  five  minutes  or 
so  the  difficulty  would  not  be  anything  like  so 
great,  especially  if  there  were  shoulders  on  which 
vehicles  could  pass  when  they  meet  in  this  nar- 
row strip.  In  the  road  in  question,  however,  not 
only  was  there  continuous  traffic  in  both  direc- 
tions, but  nearly  a  quarter  of  a  mile  of  the  road 
was  on  an  embankment,  the  guard  fence  along 
the  edge  of  which  was  only  a  few  inches  from 
the  edge  of  the  roadway,  and  consequently  it 
was  absolutely  impossible  for  vehicles  to  pass 
each  other. 

The  argument  that  the  expansion  joint  down 
the  middle  of  the  road  would  tend  to  keep  traffic 
on  the  right  hand  side  and  thus  minimize  the 
danger  of  collisions,  although  it  is  reported  to 
have  had  this  effect  in  some  cases,  as  described 
previously  in  Public  Works,  is  said  to  have  had 
no  such  effect  on  a  road  in  eastern  New  York, 
where  traffic  is  reported  to  pay  no  attention  to 
the  expansion  joint  considered  as  a  traffic  bound- 
ary, but  to  travel  in  the  middle  of  this  highway 
as  they  do  in  others.  Owing  to  these  experiences 
it  is  probable  that  no  more  roads  will  be  built  in 
this  section  of  New  York  State  by  this  method 
of  building  half-widths. 
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Cost  of  Coiistruclioii 
Accidents 


Discussion  of  life,  time  and  money  lost  by 
accidents  on  construction  work,  cost 
figures  in  percentage  which  it  is  esti- 
mated can  be  reduced  to  one-half,  making 
in  wages  alone,  an  average  saving  of  $27.- 
000  per  year  for  a  3,000-man  force. 


In  a  recent  article  by  F.  A.  Davidson  published 
in  the  We.stinghouse,  Church,  Kerr  &  Company 
quarterly,  the  cost  of  construction  accidents  is 
analy/.ed  from  the  standpoint  of  the  injured  per- 
sons in  capacity,  suffering-,  expense  and  loss  of 
wages ;  the  loss  of  services  to  the  company,  the 
possible  efl'ect  on  the  efficiency  of  the  remaining 
workmen,  the  possible  psychological  effect  of  the 
accidents  on  the  uninjured  workmen,  cost  of 
training  new  men,  and  increase  of  insurance 
rates. 

The  records  of  the  company  for  the  first 
quarter  of  1919,  show  that  during  that  time  237 
accidents  occurred  on  all  of  the  jobs  in  progress 
by  the  company.  In  212  cases  a  doctor's  services 
were  required,  and  in  147  cases  the  workmen 
lost  no  time  excepting  the  remainder  of  the  day 
on  which  the  accident  occurred.  The  remaining 
90  cases  were  called  "Lost  Time  Accidents,"  in 
which  the  workmen  were  oft'  duty  after  the  day 
of  the  accident. 

LOST  TIME   ACCIDENTS 

The  90  Lost  Time  Accidents  were  divided  as 
follows : — 

The  total  working  time  lost  due  to  these  ninety 
accidents  amounted,  in  addition  to  the  one  fatal 
accident,  to  a  total  of  1,734  working  days  equal 
to  a  loss  of  $9,775  in  wages.  Each  3,000  man- 
hours  per  year  represents  one  full  time  worker. 
To  calculate  a  yearly  accident  frequency  rate  for 
any  particular  concern,  the  total  number  of  man- 
hours  worked  during  the  year  is  divided  by  3,000, 
which  gives  the  number  of  full  time  workers. 
Then,  since  the  total  number  of  accidents  is 
known,  it  is  possible  to  establish  an  accident 
frequency  rate  which  is  usually  expressed  in 
terms  of  the  number  of  Lost  Time  accidents  per 
thousand  or  per  hundred  full  time  workers.  The 
accident  severity  rate  is  usually  expressed  in 
terms  of  the  number  of  days  lost  per  Full  Time 
Worker.  Based  on  the  records  for  the  first  three 
months  of  this  year  W.  C.  K.'s  accident  fre- 
quency rate  is  72  Lost  Time  accidents  per  year 
per   1,000  full  tirne  workers.  ■ 

The  severity  rate  based  on  the  same  period  of 
time  is  3.3  working  days  lost  time  per  year  per 
full  time  worker,  exclusive  of  fatal  accidents,  of 
which  there  was  one  during  the  first  quarter. 

These  actual  figures  may  seem  impressive  to 
those  who  have  never  realized  the  extent  of  acci- 
dents in  construction  work.  They  are  impressive 
and  yet  it  is  a  fact,  as  testified  to  bv  such  statistics 


as  arc  available  and  by  general  observations,  that 
W.  C.  K's  accident  rates  are  considerable  below 
the  a\(rage  accident  figures  in  the  construction 
luld. 

LOSS    ANIJ    KATE    PICK    MAN  HOUR 
I'atal 1 

l'(  rmaiK-nt  partial  disabilily  1 

(  aiiM"<l  loss  of  timi;  of  two  weeks  and  over  33 

Caused  loss  of  linn:   from  one  lo  two  wci-ks   1ft 

C  auscd  loss  of  time  of  less  tiia.i  one  w<ck   39 

Total    90 

The  total  iiiiinbcr  of  man-hours  worked  on  a 
job  (luring  a  ukjiuIi  divided  by  2.S0  gives  the 
number  of  full  time  workers  on  the  job  for  the 
month.  The  yearly  frequency  rate  divifled  by  12 
gives  14  Lost  Time  accidents  per  thousand,  or 
1.4  Lost  Time  accidents  per  thousand  full  time 
workers  per  month,  which  represents  the  month- 
ly frequency  rate.  In  the  same  manner  the 
monthly  severity  rate  is  0.28  working  days  lost 
per  full  time  worker  per  month.  On  a  job  requir- 
ing an  average  of  five  hundred  men  for  six 
months,  on  an  eight-hour  basis  with  no  overtime, 
the  number  of  man-hours  worked  per  month 
would  be  approximately  500X25x8=100,000 
man-hours.  This  figure  divided  by  250  gives  400 
full  time  workers  per  month.  Applying  the  above 
rates  to  the  assumed  job,  we  obtain  a  total  of 
5.6  Lost  Time  accidents  per  month,  with  a  result- 
ing time  loss  of  112  working  days.  For  the  com- 
plete job  lasting  for  a  period  of  six  months,  the 
total  accident  cost  will  be  34  Lost  Time  accidents 
resulting  in  a  total  loss  of  working  time  of  672 
working  days,  not  including  the  loss  of  working 
time  which  would  result  from  any  fatal  accident 
which  might  occur.  It  is  certain  that  by  earnest 
and  sustained  efforts  on  all  jobs  to  prevent  acci- 
dents the  figures  given  above,  which  represent 
the  present  W.  C.  K.  accident  rates,  can  be  cut 
in  half. 

ESTIMATE    HELPS    REDUCE    ACCIDENTS 

Consequently,  in  preparing  an  estimate  of  the 
cost  in  injured  men  to  complete  a  job,  the  rate 
used  should  be  taken  as  not  more  than  half  the 
present  rates  of  1.4  Lost  Time  accidents  per 
hundred  250-hour  workers  per  month  with  0.28 
working  days  lost  time  per  250-hour  workers  per 
month.  Having  established  an  estimate  on  this 
basis,  all  energies  can  be  devoted  to  keeping  the 
cost  within  the  estimate. 

Applying  this  plan  to  the  job  used  in  our  illus- 
tration, it  means  that  when  the  completed  struc- 
tures are  turned  over  to  the  client  there  will  have 
been  saved  at  least  seventeen  Lost  Time  acci- 
dents and  a  proportionate  saving  of  336  working 
days,  representing  in  wages  saved  almost  $2,000. 
Yet  this  is  but  one  average  job.  Provided  that 
the  same  principle  is  applied  on  all  of  our  work 
and  it  is  possible  to  cut  the  present  accidents 
rates  in  half,  the  saving  in  accidents  in  a  year's 
time  (assuming  for  example  that  there  are  em- 
ployed during  the  year  an  average  field  force  of 
3,000  full  time  workers)  would  be  about  258  lost 
time  accidents  and  a  proportionate  saving  of 
4,950  working  days,  representing  in  wages  saved 
more  than  $27,000,  without  taking  into  considera- 
tion anv  fatal  accidents. 
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Just  before  adjournment  the  U.  S.  Senate 
passed  resolution  350,  introduced  by  senator 
Calder,  providing  for  the  appointment  of  a  com- 
mittee of  five  to  inquire  into  the  existing  situ- 
ation in  relation  to  construction  and  to  suggest 
measures  for  its  stimulation  and  encouragement. 
The  resources  and  opportunities  of  this  com- 
mittee make  it  possible  for  it  to  immensely  ben- 
efit the  construction  interests  of  the  country, 
and  to  help  all  American  industry  by  formulating 
an  adequate  policy  to  meet  this  period  of  recon- 
struction. It  provides  definite  leadership  and 
authority  that  had  previously  been  lacking  and 
which  should  be  supplemented  by  the  coordi- 
nation of  every  contractor,  architect,  engineer, 
manufacturer  distributor,  and  workmen  who 
should  fully  respond  to  all  requests  for  infor- 
mation and  assistance  both  as  individuals  and 
as  associations. 

The  committee  has  issued  a  request  to  con- 
struction associations  to  transmit  forthwith  to 
them  replies  to  the  following  questions : 

1 — What  is  your  point  of  view  regarding  the 
condition  of  the  general  building  industry  today? 
2 — What  is  your  opinon  of  the  condition  of 
the  various  classes  of  construction  today,  such 
as  housing,  commercial  construction,  highwavs, 
etc.? 

3 — What  is  the  condition  of  your  particular 
branch  of  the  industry? 

4 — In  case  the  situation  is  unfavorable  in  your 
line,  please  list  the  causes  of  this  condition  in  the 
order  of  their  importance. 

5 — What  suggestions  have  you  with  regard 
to  remedies  for  the  above  conditions? 

The  Associated  General  Contractors  of  Amer- 
ica meeting  in  conference  with  about  30  other 
associating  members  of  the  national  federation 
of  construction,  in  Philadelpha,  June  17,  to 
consider  the  most  effective  cooperation  with  the 
senate's  committee  recommended  to  the  latter 
consideration  of  special  features  as  follows: 
Transportation : 

Priorities  for  materials  for  essential  construc- 
tion second  only  to  food  and  fuel  for  essential  in- 
dustries during  existence  of  shortage  of  trans- 
portation facilities. 
Materials : 

Full  publicity  of  costs  of  construction  mate- 
rials. 
Labor : 

Positive  encouragement  of  desirable  immigra- 
tion.    Extension  of  Government    aid    to    trade 
schools. 
Finance: 

Legislative  measures  such  as  equitable  tax  ex- 


emption, to  make  investment  in  construction  at- 
tractive without  further  inflating  the  credits  of 
the  country. 

In  response  to  the  request  of  the  committee 
that  the  Associated  General  Contractors  should 
aid  them  by  jgiving  specific  information  the  as- 
sociation has  issued  to  its  members  the  following 
questionnaire  that  can  properly  be  answered  by 
any  contractors  or  constructors  regardless  of 
their  membership  in  the  association. 

QUESTIONNAIRE 

1.  Is  your  firm  being  held  up  at  present  in  the 
execution  of  any  contracts  for  buildings,  high- 
ways, railroads,  public  works? 

2.  Does  there  exist  a  shortage  of  adequate 
construction  in  your  locality  for  buildings  (hous- 
es, industrial  buildings,  etc.)  highways,  rail- 
roads,   public    works? 

To  what  extent?  (Please  be  as  specific  as 
possible.) 

3.  Why?  (Please  explain  as  fully  as  possible 
the  underlying  causes  of  1  and  2,  including  the 
relationship  of  any  of  the  following  to  the  pres- 
ent situation :  Transportation,  cost  or  shortage 
of  materials,  shortage  of  labor  supply,  high 
wages,  strikes,  finance.) 

4.  What  effect  has  this  shortage  of  construc- 
tion had  on  the  public?  (Including  relationship 
to  rents,  commodity  prices,  standards  of  living, 
etc.) 

5.  What  has  been  done  in  your  locality  to 
remedy  this  situation? 

6.  What  do  you  think  of  the  means  thus  em- 
ployed? 

7.  What  do  you  think  of  the  following  sug- 
gestions as  remedies  for  the  present  situation? 

Transportation — Priorities  for  materials  for 
essential  construction  second  only  to  food  and 
fuel  for  essential  industries  during  existence  of 
shortage  of  transportation  facilities. 

Materials — Full  publicity  of  costs  of  produc- 
tion and  distribution  of  construction  materials. 

Labor — Positive  encouragement  of  desirable 
immigration;  extension  of  Government  aid.  to 
trade  schools ;  Government  machinery  to  settle 
labor  disputes  with  power  to  enforce  decisions ; 
a  national  conference  of  construction  employers 
and  employees. 

Finance — Legislative  measures,  such  as  equit- 
able tax  exemtion,  to  make  investment  in  con- 
struction attractive  without  further  inflating  the 
credits  of  the  country. 

8.  What  other  suggestions  can  the  A.  G.  C. 
present  to  the  Senate  Committee  on  construc- 
tion and  Production? 

New  Municipal  Piers  for  New  York 

The  sinking  fund  commission  of  the  City  of 
New  York  has  authorized  expenditures  for  the 
replacement  of  thirty-two  municipal  piers  and 
the  construction  of  eighteen  new  ones  on  the 
lower  part  of  Manhattan  Island.  The  new  piers 
will  be  from  900  to  1,000  feet  long  and  from  100 
to  150  feet  in  width. 

The  City  of  Davenport,  Iowa,  has  recently 
created  a  city  planning  commission  consisting  of 
the  mayor,  the  city  attorney  and  twelve  citizens. 
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by  Power  Under 
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A  cellar  was  excavated  under  a  completed 

five-story    building,    involving    removing 

nearly    twelve    thousand    cubic    yards    of 

earth. 


In  the  construction  of  the  Wisconsin  l""ood 
Products  Company  Factory  at  Milwaukee,  the 
usual  order  of  operations  was  reversed  by  build 
[ng  the  5-story  factory  first  and  afterwards  mak 
ing  the  cellar  excavation  of  nearly  12,000  cubic 
yards  of  earth  under  the  hrst  floor  of  the  building 
and  around  the  foundations  of  the  columns.  An- 
other novel  feature  of  the  work  was  that  the  soil 
was  excavated,  handled  and  loaded  into  trucks 
by  a  flexible  power  plant  consisting  essentially 
of  a  drag  line  scraper  and  hauling  and  excavating 
machine  installed  in  successive  positions  so  as  to 
command  all  portions  of  the  cellar  area  and 
deliver  directly  to  the  trucks  by  which  the  earth 
was  removed. 

When  building  operations  were  begun  in  No- 
vember last,  the  ground  was  for  a  long  time 
frozen  so  hard  that  excavation  was  difficult,  slow 
and  expensive.  No  attempts  were  made  to  com- 
plete the  general  excavation  at  this  time  and,  in 
order  to  avoid  delay  in  the  building  construc- 
tion, the  sites  of  the  column  footings  were  located 
and  defined,  fires  built  on  them  and.  after  the 
ground  had  been  sufficiently  thawed,  holes  were 
dug  just  large  enough  and  deep  enough  to  pro- 
vide for  concreting  the  footings.  After  these 
had  been  finished  the  superstructure  was  built, 
with  the  300  x  160-foot  first  floor  less  than  five 
feet  above  the  surface  of  the  "ground  in  some 
places. 

As  the  outer  walls  of  the  building  were  not 
then  completed  below  the  first  floor,  the  area  to 
be  excavated  there  was  easily  accessible  and 
lighted  from  the  exterior  so  that  work  could  be 
carried  on  without  much  difficulty  when  the  cold 
weather  was  over  and  the  ground  was  soft 
enough  to  be  handled  advantageously. 

As  the  headroom  was  not  sufficient  for  hand- 
ling even  a  small-size  steam  shovel  satisfactorily, 
a  Smith  excavator  and  loader  (such  as  was 
described  in  Public  Works,  May  15,  page  433) 
was  installed  and  executed  the  work  rapidly  and 
satisfactorily. 

The  plant  installed  has  a  drag  line  scraper, 
guided  by  hand  and  hauled  back  and  forth  by 
light  steel  cable  operated  by  the  drum  of  the 
loading  machine,  to  which  they  were  attached 
and  to  two  tail  sheaves  adjustable  at  any  points 
of  an  anchor  chain  set  on  the  opposite  side  of 
the  building  from  the  loader  and  easily  shifted 
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from  \)\mc  to  [>lace  so  that  the  back  and  forth 
motion  of  the  scraj)er  commanded  all  parts  of  the 
cellar  and  easily  worked  between  and  around  the 
foundation  piers  and  columns. 

The  loader  was  set  just  outside  the  building 
on  the  center  line  between  two  rows  of  columns 
and  was  itself  shifted  from  panel  to  panel  as  re- 
quired. At  the  opposite  end  of  the  building,  180 
feet  away,  the  anchor  chain,  perpendicular  to  the 
column  rows,  was  secured  to  two  stakes  about 
20  feet  apart,  (on  centers  of  column  rows)  and 
two  sheaves  or  snatch  blocks  were  hooked  to  it 
and  shifted  from  time  to  time  to  vary  the  path 
of  the  scraper  until  the  area  between  these  two 
rows  of  columns  had  been  excavated,  after  which 
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the  apparatus  was  moved   to   the   next  panel   of 
the  building  and  excavated  it,  and  so  on. 

The  loader  was  mounted  on  cribwork  built  up 
from  the  bottom  of  a  depression  in  the  surface 
of  the  ground  about  6  feet  below  the  basement 
Hoor.  This  machine  had  a  platform  carrying  the 
hoisting  engine,  and  an  incline  at  the  top  of 
which  there  was  a  chute  delivering  into  the 
trucks  that  were  driven  up  alongside  the  machine. 
The  scraper,  being  hauled  up  to  the  machine, 
was  revolved  upwards  over  the  incline  and 
reversed  so  as  to  dump  into  the  chute,  after 
which  it  was  returned  to  the  surface  of  the 
groimd  and  drawn  back  by  the  tail  line,  ready  for 
a  new  load.  The  apparatus  was  operated  by  two 
men  and,  although  considerable  time  was  lost 
because  there  were  not  enough  trucks  available 
to  keep  it  busy,  it  handled  an  average  of  30  cubic 
yards  of  spoil  per  hour.  The  excavation  was 
done  by  the  Water  \V.  Oefleim  Co.  contractor. 


Tunneling  for  a  Culvert 

A  30-inch  culvert  pipe  120  feet  long  and  14 
feet  below  the  surface  of  the  ground  was  install- 
ed crossing  at  right  angles  under  a  railroad,  two 
borrow  pits  and  a  highway  in  Stanislaus  County, 
California,  by  the  tunnelling  method  without  dis- 
turbing the  surface  or  interrupting  the  traffic  at 
the  intersections  of  the  highway  and  railroad. 

The  pipe,  for  a  portion  of  a  syphon,  was  re- 
c(uired  to  be  watertight  and  is  located  below  a 
hardpan  stratum  that  doubtless  facilitated  the 
special  method  of  construction  adopted.  Pits 
were  excavated  at  both  ends  of  the  syphon  and 
were  drained  by  a  4-inch  and  a  2-inch  centrifu- 
gal pump  operated  by  a  2H  h.p.  gas  engine. 

Armco  corrugated  pipe  sections  were  riveted 
up  at  one  end  of  the  syphon  to  a  length  of  60  feet, 
placed  in  the  required  alignment  and  elevation 
and  then  forced  longitudinally  and  horizontally 
under  one  borrow  pit  and  the  railroad  track 
by  one  man  excavating  in  the  interior  of  the 
pipe  and  4  assistants  who  removed  the  muck  and 
operated  a  50-ton  jack  by  which  the  pipe  was 
driven  forward  its  full  length. 

In  a  similar  manner  a  40-foot  length  of  cor- 
rugated pipe  was  driven  in  the  opposite  direc- 
tion from  the  pit  on  the  other  end  of  the  syphon 
and  passed  completely  under  the  railway  to  a 
point  within  20  feet  of  the  forward  end  of  the 
first  pipe.  The  space  between  the  tw^o  corrugat- 
ed pipes  was  filled  by  five  4-foot  lengths  of  con- 
crete pipes  30  inches  in  diameter  which  together 
made  a  continuous  horizontal  section  of  syphon 
120  feet  long  connecting  at  each  end  with  a  cov- 
ered concrete  well  or  manhole  with  a  30-inch 
pipe  connection  on  the  opposite  side. 

The  tunnelling  operations  were  completed  in 
a  day  and  a  half  without  the  interruption  of  traf- 
fic although  as  a  precautionary  measure,  trains 
were  slowed  up  during  one  day. 

Nothwithstanding  the  friction  and  resistance 
developed  by  the  exterior  corrugated  surface  of 
the  pipe,  it  was  forced  into  position  without  seri- 
ous difTiculty  and  without  causing  any  settle- 
ment in  the  railroad  or  highway.     The  work  was 


executed   under   the   direction   of   R.   V.    Neikle, 
chief  engineer  of  the  Curlock  Irrigation  District. 

Isham  Randolph 

Isham  Randolph,  consulting  engineer,  died  in 
Chicago,  August  2.  Mr.  Randolph  had  been  for 
52  years  in  active  engineering  service,  commenc- 
ing as  an  axeman  on  railroad  location  and  be- 
coming successively  resident  engineer  and  con- 
struction engineer  on  several  roads,  chief  engi- 
neer of  the  Chicago  and  Western  Indiana 
Railway,  chief  engineer  of  construction  of  the 
Chicago,  Madison  and  Northern  Railway,  and 
consulting  engineer  for  various  important  cor- 
porations. He  established  an  extensive  consult- 
ing practice  in  Chicago,  was  one  of  the  board  of 
consulting  engineers  of  the  Panama  Canal  and 
chairman  of  the  Internal  Improvement  Commis- 
sion of  Illinois. 

He  was  for  fourteen  years  chief  engineer  of 
the  Sanitary  District  of  Chicago,  in  charge  of 
the  famous  thirty  mile  drainage  canal  the  con- 
struction of  which  developed  many  new  features 
of  heavy  engineering  operations. 

He  was  also  consulting  engineer  for  the  Little 
river  drainage  district  of  Cape  Girardeau,  Mis- 
souri, and  chairman  of  the  Florida  Everglades 
Engineering  Commission.  He  was  past  presi- 
dent of  the  Western  Society  of  Engineers. 


Fred  W.  Gow 

Fred  W.  Gow,  a  prominent  waterworks  builder, 
died  at  his  home  in  Medford,  Mass.,  July  28th, 
at  the  age  of  56. 

He  had  been  connected  with  the  Medford  Wa- 
ter &  Sewage  Commission  for  30  years,  was  made 
superintendent  of  the  Medford  W'ater  &  Sewage 
System  in  1900,  holding  the  position  for  15  years 
and  greatly  improving  it.  BVom  1907  to  1915,  he 
was  a  member  of  the  Water  &  Sewage  Board, 
being  chairman  for  several  years. 

He  was  one  of  the  members  of  the  Charles  R. 
Gow  Construction  Company,  general  contractors 
that  built  many  of  the  largest  filter  beds  and 
filtration  plant  in  Massachusetts,  including  those 
at  Lowell  and  Springfield.  He  was  a  member  of 
the  New  England  Waterworks  Association  and 
of  the  American  Waterworks  Association. 


H.  C.  Ostermann 


H.  C.  Ostermann,  vice  president  and  field 
secretary  of  the  Lincoln  Highway  Association 
died  suddenly,  June  8,  1920.  Mr.  Ostermann  was 
very  prominent,  efficient  and  enthusiastic  in  the 
promotion  and  construction  of  the  3,000  mile 
transcontinental  Lincoln  Highway  and  during 
his  later  years  devoted  himself  exclusively  to  the 
great  commercial  achievement  of  creating  an  im- 
proved highway  from  the  Atlantic  to  the  Pacific. 

Mr.  Ostermann  was  born  in  Tell  City,  Indiana 
in  1876  and  became  self  supporting  at  the  age  of 
10.  He  enlisted  in  the  U.  S.  Navy  and  after  a 
varied  and  adventurous  career,  including  prac- 
tical railroad  experience,  entered  commercial 
business  in   Chicago   and  after  becoming  inter- 


Akiist   J  I,    I  !».'(> 


1'  1     IM.  I  C      W  (>  H   K  S 


179 


cstfcl  in  llic  auloinohilc  husiiu'ss  in  1910  (jllcicd 
his  scr\ii-fs  to  llu-  Lincoln  Highway  Associaticni 
in  I'MJ  siiui-  whu  li  liiiu-  lie  has  \)vvn  prominently 
idcnliruil   with  it. 


approved  i)roject.s  is  $3H4,900,fXX),  and  that  of  the 
projeits  already  in  various  stages  of  construction 
or  entirely  coinpleted  is  about  $200,(XX),fXX). 


Ilic!;liway  KiijijiiKM^rinf!;  and  'IVans|K)rt 
histruclion 

The  liuvcrsily  of  Michigan,  probably  the  only 
educational  institution  offering  graduate  short 
period  courses  arranged  especially  for  men  en- 
gaged m  the  practice  of  highway  engineering 
and  higtiua\  transport,  has  announced  the  fol- 
lowing : 

1920-1921       SCHEDULE       OF       GRADUATE       SHORT       PERIOD 

COURSES      IN      HIGHWAY      ENGINEERING     AND 

HIGHWAY    TRANSPORT 

1)K(   KM  IlKK     H     ro    -M.    T'-'O 

C.  K.  70.  lligluvay  iMiKiiiccriiig,  Theory,  Design  and 
kcc.ie.mics.     I'rofessor   Blanchard. 

C.  E.  78.  Gra<liiiK    Machinery   and   Operations.      Professor 
Bateman. 
DECEMHP:R    27,    1920    TO    JANUARY    7,    1921 

C  E.  67.  Highway  Transport  Surveys.  Professor 
Blanchard. 

C.  E.  71.  Highway    Specifications,    Contracts,    and    Juris- 
prudence.    Professor  Riggs. 
JANUARY    10   TO   21,    1921 

C.  E.  72.  Earth,  Sand-Clay,  Gravel  and  Broken  Stone 
Roads.     Professor  Bateman. 

C.  E.  81.  American     and      English      Highway     Transport 

Methods.      Professor    Blanchard. 

JANUARY    24    TO    FEBRUARY    4.    1921 

C.  E.  68.  Bituminous  Surfaces  and  Bituminous  Pave- 
ments.     Professor  Blanchard. 

C.  E.  74.  Bituminous   Materials.      Professor   Bateman. 

C.  E.  80.  Interrelationship     of     Highway,     Railway     and 
Waterway  Transport.      Professor   Riggs. 
FEBRUARY    7    TO    18,    1921 

M.  E.  40.  Mechanism.  Operation  and  Maintenance  of 
Motor  Trucks,  Tractors  and  Trailers.  Pro- 
fessor Lay. 

C.  E.  69.  Highway  Laboratory  Research.  Professor 
Bateman. 

C.  E.  70.  Highway  Structures.     Professor  Gram. 

C.  E.  79.  American  and  English  Highway  Traffic  Legisla- 
tion and  Regulations.     Professor  Blanchard. 
FEBRUARY   21   TO   25,    1921 
Seventh  Annual  Michigan  Conference  on  High- 
way Engineering. 
FEBRUARY   28   TO   MARCH    11,   1921 

C.  E.  73.  Brick,  Cement-Concrete,  Sone  Block  and  Wood 
Block  Pavements.     Professor  Bateman. 

C.  E.  75.  Highway  Engineering  Seminar.  Professor 
Blanchard. 

C.  E.  82.  Highway     Transport    Management,     Costs     and 
Record  Systems.     Professor  Blanchard. 
MARCH  14  TO  25,  1921 

C.  E.  77.  Highway  Engineering  Financing,  Administration, 
and   organizations.     Professor   Blanchard. 

C.  E.  83.  Highway  Transport  Seminar.  Professor 
Blanchard. 


Federal  Aid  Roads 

The  Chief  of  the  Bureau  of  Public  Roads, 
Thomas  H.  MacDonald,  has  recently  stated  that 
road  operations  under  the  Federal  Aid  Road  Act 
thus  far  initiated  totalled  29,319  miles,  or  nine 
times  the  distance  from  Xcw  York  to  San  Fran- 
cisco ;  also,  that  the  federal  government's  share 
will  cost  more  than  the  Panama  Canal.  Sixty 
per  cent  of  the  cost  of  roads  which  have  been 
approved  for  federal  aid  will  be  spent  for  bitu- 
minous concrete,  portland  cement  concrete  and 
vitrified  brick,  the  total  of  such  roads  approved 
for  federal  aid  being  7,600  miles  or  more  than 
half  as  much  as  the  total  milage  of  this  class  of 
roads  in  the  Ignited  States  before  the  federal  aid 
road  law  was  passed.     The  estimated  cost  of  the 


Notes 


JmiTii<j;rali(ni 

The  number  oi  immigrants  arriving  at  Fllis 
Island  in  the  last  week  of  July  was  only  10,615 
as  coin|)ared  with  1.^,965  in  the  jjrevious  week, 
thus  showing  a  drop  oi  .^,.310  which  was  partly 
due  to  the  small  number  of  large  ships  that 
landed  passengers  here  ciuring  the  week.  A 
large  proportion  of  the  1,132  steerage  passengers 
on  the  Baltic  v\  ere  Irish  girls  and  the  majority 
of  the  1,371  on  the  .\loordam  consisted  of  Jewish 
women   and  children   freed  from   the  Bolsheviki. 


According  to  F.  J.  Raymond  of  the  Inter- 
Racial  Council,  the  number  of  the  immigrants 
arriving  in  the  United  States  since  the  armistice 
has  exceeded  the  number  of  aliens  departing  by 
only  37,621,  and  in  the  year  ending  June  20  last, 
emigration  exceeded  immigration  by  more  than 
6,000.  Last  year  86  per  cent  of  those  who  return- 
ed to  Europe  were  able  bodied  men  and  only  76 
per  cent  of  the  immigrants  were  producers.  The 
male  aliens  who  left  the  country  last  year  each 
carried  away  an  average  amount  of  $3,100  which 
had  been  earned  or  accumulated  in  this  country. 
It  is,  therefore,  no  woiider  if  foreigners  are  eager 
to  emigrate  and  they  should  be  assisted  and 
encouraged,  a  necessity  that  is  self-evident  in 
view  of  the  fact  that  more  than  62  per  cent  of 
American  labor  is  foreign  born. 


The  general  policy  of  daily  papers  throughout 
this  country  seems  to  be  strongly  in  favor  of 
encouraging  an  increasing  labor  immigration. 
One  paper,  quoting  the  Boston  Transcript's  esti- 
mates of  6,000,000  workers  ready  to  leave  Europe 
for  America,  immediately  opportunity  is  afforded 
them,  calls  attention  to  the  estimated  shortage 
of  4,000,000  laborers  that  are  now  urgently  re- 
quired in  this  country,  and  deplores  the  restric- 
tions that  are  imposed  at  both  ends  of  the  route. 
It  concludes  "that  the  future  of  American  indus- 
try demands  a  clear  Admission  of  aliens;  that 
none  of  the  present  restrictions,  with  the  possi- 
ble exception  of  the  literacy  test,  should  be  modi- 
fied until  our  quarantine  stations  are,  beyond  all 
hazards,  able  to  guarantee  the  nation  against  the 
entrance  of  epidemic  disease."  This  may  well  be 
supplemented  by  the  further  requirements  that 
we  shall  be  guaranteed  against  the  admission  of 
Bolshevists  and  other  mischievous  radicals. 


The  statement  from  Tacoma,  Washington,  that 
there  has  been  definitely  located  an  underground 
system  on  the  Pacific  Coast  by  which  thousands 
of  Japanese  are  smuggled  into  the  United  States 
vearly  although  perhaps  not  proven,  is  a  positive 
indication  of  the  fact  that  such  labor  is  in  de- 
mand, and  will  no  doubt  be  used  in  a  political 
argument  in  the  campaign  now  being  strongly 
maintained  on  the  Pacific  Coast  to  prevent  the 
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entrance  of  Asiatics  and  especially  to  deny  them 
the  right  of  owning-  land  in  this  country. 

If  the  statements  are  proved  that  the  Japanese 
employees  in  agricultural  work  almost  invariably 
injure  the  land  and  reduce  its  production  so  as 
to  depreciate  the  value  and  enable  them  to  ac- 
quire title  at  a  very  small  amount,  after  which 
they  build  it  up  for  their  own  interest,  some  such 
restrictions  may  be  proper,  but  it  should  be 
made  without  prejudice  to  the  supply  and  em- 
ployment of  large  numbers  of  laborers  for  agri- 
cultural and  construction  purposes. 

The  House  Committee  on  Immigration  and 
Naturalization  has  been  in  session  for  several 
weeks  in  California,  Oregon  and  Washington 
and  has  received  testimony  that  Japanese  farmers 
in  the  state  of  California  have  increased  from 
4,500  in  1912  to  19,043  in  1918.  Under  proper 
restrictions  these  men  are  valuable  farm  laborers 
and  a  way  should  be  found  to  utilize  their  serv- 
ices without  lowering  the  standard  of  living, 
thus  increasing  the  opportunities  for  skilled 
labor,  without  the  drastic  legislation  intended  to 
wholly  prevent  Japanese  immigration. 


If  the  United  States  does  not  take  active 
measures  to  secure  its  share  of  the  excess  labor 
in  European  countries,  especially  in  the  war 
zone,  it  may  find  itself  unable  to  secure  even 
what  it  is  willing  to  accept,  for  other  countries 
welcome  them  more  freely  and  have  ^^'ithin  recent 
years  attracted  large  numbers.  For  instance. 
Brazil  has  received  1,015,883  immigrants  during 
the  twelve  vears  ending  with  1919,  of  which  the 
largest  number  were  Portugese,  ex-Spanish, 
Italians  and  Russians. 


Immigration  for  July 

During  the  five  weeks  beginning  June  25  and 
ending  July  30,  1920,  the  total  number  of  third- 
class  passengers  landing  at  Ellis  Island  was 
84,492,  and  the  number  of  third-class  passengers 
departing  was  63,219,  an  excess  of  21,273  third- 
class  passengers  arriving. 

It  is  estimated  that  approximately  two-fifths 
of  those  arriving  and  one-third  of  those  leaving 
are  women  and  children.  This  would  be  equiva- 
lent to  the  arrival  during  this  period  of  about 
50,695  men,  and  a  departure  of  42,146,  a  net  im- 
migration of  men  amounting  to  8,528,  or  at  the 
rate  of  1,700  per  week.  There  is  no  present 
method  of  determining  what  proportionof  these 
third-class  passengers,  going  or  coming,  are 
citizens  of  the  United  States. 

An  Abundant  Labor  Supply 

This  countrv  is  conceded  to  be  lacking  4,000,- 
000  or  5,000,000  laborers,  which  even  in  the  most 
favorable  ante  war  times  could  not  have  been 
secured  by  immigration  in  less  than  four  or 
five  years  and  which  would  now  reqiiire  to  be 
in  excess  of  such  immigration.  It  is  important 
to  note  that  there  exists  a  great  reservoir  of  com- 


petent and  reliable  cheap  workers  in  Japan, 
where  the  population,  which  in  1915  was  more 
than  55,000,000,  had  a  density  of  376  per  square 
mile,  much  more  than  the  principal  European 
countries  and  already  too  great  for  the  agri- 
cultural resources,  only  35  per  cent  of  the  land 
being  suitable  for  agricultural  purposes.  It  is, 
therefore,  necessary  for  Japan  to  find  an  outlet 
for  a  large  number  of  her  workers  who,  under 
proper  restrictions,  should  be  heartily  welcomed 
here. 


Plentiful   Lanor  in  Massachusetts 

The  officials  of  the  eastern  Massachusetts 
Street  Railway  Company,  in  opposing  before  the 
board  of  arbitration  a  wage  increase  demand  by 
its  employees,  have  established  the  fact  that 
there  is  now  in  that  locality  a  plentiful  supply  of 
labor,  that  its  employes,  some  of  whom  have 
been  working  for  the  company  from  twenty  lo 
forty  years,  are  generally  in  good  circumstances, 
147  of  them  owning  automobiles  and  23  per  cent 
owning  their  own  homes.  Further,  they  state 
that  during  the  last  year,  10  of  the  divisions  of 
the  system  have  shown  a  deficit  of  $68,000  to 
$217,000  each,  and  only  one,  that  of  Fall  River, 
has  earned  any  net  income.  The  road  now  has 
a  fair  schedule  fully  as  high  if  not  higher  than 
other  roads  in  that  part  of  the  country  and  has 
reached  the  maximum  which  the  public  will  sub- 
mit to.  Therefore  the  company  believes  that  no 
arbitrary  increase  of  wages  should  be  imposed 
but  that  the  situation  should  be  governed  by  the 
natural  law  of  supply  and  demand. 


Abundant  Farm  Labor  in  California 

It  is  reported  from  San  Francisco  that  abund- 
ant labor  is  available  in  California  to  harvest  all 
crops  and  that  agricultural  wages  are  so  high 
there  that  the  net  earnings  of  farm  workers  are 
greater  than  those  of  mill  and  factory  workers. 

It  is  further  stated  that  in  some  industries  pro- 
duction is  smaller  and  increasing  unemployment 
is  tending  to  secure  a  resumption  of  the  normal 
operation  of  demand  and  supply. 

High  farm  wages  are  offset  by  high  prices  for 
farm  products,  but  if  the  wages  increase  too 
high,  the  farmers  are  prepared,  it  is  announced, 
to  revert  to  grazing,  thus  diminishing  their 
labor  needs,  giving  their  land  a  needed  rest,  and 
directly  increasing  the  amount  of  labor  available 
for  construction  purposes. 


The  Jefifersonville  Municipal  Fire  Department 
threatens  to  go  on  strike  unless  its  demands  are 
granted  for  salary  raise  of  $10  a  month  and 
four  days  off  or  $5  a  month  and  eight  days  off. 
The  city  officials  say  that  the  municipal  revenue 
will  not  permit  the  consideration  of  the  firemen's 
demand.  If  the  men  can  get  more  satisfactory 
employment  elsewhere  they  should  resign  as  fast 
as  their  places  can  be  filled,  but  it  should  be  un- 
thinkable to  have  a  possibility  of  a  strike  in  the 
fire  department  that  might  subject  the  city  to 
great  danger. 
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Recent  L(^<^al  Decisions 


PROVISION     REQUIRING     ROAD    TO    BE    KEPT    IN     RKI'AIR 

Where  a  parly  contracts  with  a  county  to  con- 
struct a  certain  road  and  to  maintain  it  in  a  state 
of  repair  specified  in  the  contract  and  for  a  period 
of  time  provided  for  in  the  contract,  and  fails  to 
comply  with  the  provisions  of  the  contract  as 
to  maintaining  the  road  in  a  state  or  repair,  and 
the  county  is  compelled,  on  his  refusal  to  do  so, 
to  place  it  in  a  proper  state  of  repair,  the  Okla- 
homa Supreme  Court  holds,  Gibson  v.  Board  of 
Commissioners  of  Okfuskee  County,  189  Pac. 
745,  that  the  contractor  and  his  bondsmen  will 
be  held  liable  for  the  cost  of  such  repair,  and 
where  the  ^■erdict  of  the  jury  is  reasonable,  and 
it  iiT  reasonably  supported  by  the  evidence  in 
the    case,    the    verdict    will    not    be    disturbed    on 


tractor  from  his  liability  to  the  materialman  nor 
the  sureties  from  their  liability  for  the  payment 
(A  claims  accruing  iti  fav(jr  of  such  materialmen. 


appeal. ■ 

WAIVER    OF    PROVISION    TO    GUARANTEE    PAYMENT    FOR 
LABOR    AND    MATERIALS 

Where  a  contract  lor  the  construction  of  a 
school  building  expressly  makes  the  specifica- 
tions a  part  of  the  contract,  a  stipulation  in  the 
specifications  requiring  the  contractor  to  give  a 
bond  guaranteeing  payment  for  labor  and  ma- 
terials is  a  part  of  the  contract.  But  the  school 
board  may  waive  this  provision  and  it  is  held. 
Builders*  Material  &  Supply  Co.  v.  J.  B.  Evans 
Const.  Co.,  (Mo.)  221  S.  W.  142,  that  a  school 
board  did  waive  such  a  provision  by  taking  a 
bond  which  merely  indemnified  it  against  loss, 
damage,  liens,  etc.,  and  that  the  surety  on  such 
bond  was  not  liable  to  one  furnishing  materials 
to  the  contractor.     

PROVISION  FOR  PAYMENT  OF  CLAIMS  OF  MATERIALMEN 

The  Ohio  statute,  section  1203,  General  Code, 
relating  to  the  procurement  of  a  bond  by  the 
state  high^vay  commissioners,  contained  two  pro- 
visions, one  mandatory,  requiring  a  bond  condi- 
tioned that  the  contractor  should  perform  the 
terms  of  the  contract;  another  permitting  the 
inclusion  therein  of  a  provision  for  indemnity 
against  liens  and  claims  for  material  and  labor 
furnished  in  the  construction  of  the  improve- 
ment.. The  Ohio  Supreme  Court  holds,  State  ex. 
rel.  Marble  Cliff  Quarries  Co.  v.  Watts,  126  N.  E. 
407,  that  these  provisions  of  the  act  did  not  de- 
prive the  commission  of  the  power  to  include  in 
the  bond  a  clause  for  the  payment  of  claims  ac- 
cruing to  materialmen  and  laborers  on  account 
of  the  construction  of  the  improvement.  Such  in- 
cluded clause,  since  not  prohibited,  is  justified, 
being  within  the  purpose  and  scope  of  that  pro- 
vision of  the  act  which  permits  the  commissioner 
to  include  in  the  bond  a  provision  for  indemnity 
against  liens  and  claims  for  material  and  labor 
furnished.  It  was  developed  in  the  record  that  a 
part  of  the  material  furnished  the  contractor  by 
the  Quarries  Company  for  the  construction  of 
the  road  was  diverted  by  the  contractor  to  other 
purposes.  The  material  so  diverted  was  supplied 
to  him  "on  account  of  the  construction  of  said 
road,"  and  the  diversion  neither  relieved  the  con- 


LIABILITY  OF  TOWN  TO  HIGHWAY  CONTRACTORS 

'J  he  New  York  Supreme  Court,  Special  Term, 
Westchester  County,  holds,  Coyne  v.  Town  of 
Cireenburgh,  110  Misc.  (N.  Y.)  598,  182  N.  Y. 
Supp.  20,  that  under  New  York  Laws  1892,  c. 
493,  §  6,  requiring  avenue  extension  commission- 
ers to  ascertain  the  cost  of  opening,  constructing 
and  grading,  and  damages  for  lands  taken,  and 
providing  that  the  amount  "so  ascertained"  be 
paid  by  the  town  by  the  issuance  of  bonds,  to 
be  delivered  to  the  commissioners,  a  town,  issuing 
bonds  and  delivering  them  to  the  commissioners, 
thereby  p.iid  the  amount  "so  ascertained",  and 
was  not  liable  to  a  contractor.  The  town  was 
not  required  to  pay  to  the  contractors,  but  to 
deliver  the  bonds  to  the  commissioners,  whose 
duty  it  was  to  apply  them  in  payment  to  the  con- 
tractors.  

IMPROVING   ROADS   "STRICTLY    COUNTY   PURPOSES" 

The  Washington  Supreme  Court  holds.  Rust  v. 
Kitsap  County,  189  Pas.  994,  that  whether 
a  designated  indebtedness  is  for  a  public  purpose 
under  article  8,  section  6  of  the  state  constitution 
is  in  each  case  a  proposition  finally  to  be  deter- 
mined by  the  courts  and  not  the  Legislature, 
though  the  legislature  determination  is  entitled 
to  great  weight  and  will  be  upheld  unless  it  plain- 
ly appears,  beyond  any  reasonable  doubt,  to  be 
mere  pretence  or  dissimulation.  A  county  was 
held  to  have  the  right  to  issue  bonds  for  the 
purpose  of  constructing,  repairing  and  improving 
roads  within  the  114  per  cent,  limitation  without 
authorization  from  the  people  under  the  Washing- 
ton statute ;  such  purposes  being  strictly  county 
purposes  within  the  constitution. 

CONTRACT    FOR     CEMENT    FOR    HIGHWAY    WITHOUT    AD- 
VERTISEMENT   HELD    VOID 

The  California  Supreme  Court  holds,  Henry 
Cowell  Lime  &  Cement  Co.  v.  Williams,  189  Pac. 
838,  that  California  St.  1913,  p.  667,  adding  sub- 
divisions 21  and  22  to  section  4041  of  the  Poli- 
tical Code,  and  authorizing  the  employment  of  a 
purchasing  agent  to  purchase  certain  county  sup- 
plies and  all  other  personal  property  or  supplies, 
and  providing  that  it  shall  not  be' necessary  to 
advertise  for  bids  for  furnishing  county  sup- 
plies as  required  by  section  4048,  does  not  dis- 
pense with  the  advertisement  for  bids  in  pur- 
chasing cement  for  a  highway  improvement,  as 
the  clause  "and  all  other  supplies"  is  limited  by 
the  context  to  ordinary  county  supplies.  There- 
fore a  contract  by  a  county  purchasing  agent 
for  cement  for  a  highway  improvement  which 
^yas  made  without  advertising  for  bids  in  viola- 
tion of  the  express  requirement  of  the  statute 
was  held  void,  and  the  seller  could  not  recover 
thereon. 
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AuKUSt  -4-l'«— LEAGUE  OF  CIT- 
IES OF  THE  THIRD  CLASb'  IN 
PENNSYLVANIA.  Annual  convention 
York.  Pa.  Secretary.  Fred  H.  Gates, 
Wilkes-Barre.   Pa. 

August  25-27— UNION  OF  NOVA 
SCOTIV  MUNICIPALITIES.  Annual 
convention  August  :i5-27.  Secretary. 
Arthur   Uoberts,   Bridgewater.   N.    S. 

Sent.  1-3— M  I  C  H  I  G  A  N  STATE 
GOOD  ROADS  ASSOCIATION.  Annual 
meeting.  Lansing.  Mich.  President. 
P    T    Colgrove,   Hastings.  Mich. 

Sept.  7-10— NEW  ENGLAND  WA- 
TER WORKS  Ab-SOCIATION.  An- 
nual convention.  Holyoke  Mass. 
secretary.  Frank  J.  GifEord.  71d  Tre- 
mont    Temple.    Boston.   Mass. 

September  13-16— PACIFIC  CO  AST- 
ASSOCIATION  OF  FIRE  CHIEFS. 
Annual  convention  Los  Angeles.  Cal. 
Secretary.  H.  W.  Bringhurst.  Seattle. 
Wash. 

September  13-17— AMERICAN  PUB- 
LIC HEALTH  ASSX)CIATION.  Annu- 
al meeting  S'an  Francisco.  Cal.  bee- 
re  t^ry!  A.  W^  Hedrich.  169  Massachu- 
setts "Ave.,    Boston.    Mass. 

Sept  16-18— ENGINEERING  INSTI- 
TUTE OF  CANADA.  Meeting  to  be 
neld  at  Niagara  Falls.  Ontario. 

Sept.  20-r3  —  SOUTHWESTERN 
WATER  WORKS  AS-SOCIATION  An- 
nual convention,  St.  Charles  Hotel 
Mew  Orleans.  La.  Secretary,  E.  L. 
Fulkerson,   Waco.   Texas. 

Oct  12-14— AMERICAN  SOCIETY 
FOR  MUNICIPAL  IMPP.OVEMENTS. 
.-V-nnual  convention.  St.  Louis  401 
Lincoln   Avenue.  Valparaiso,   Ind. 

October  13-15— AMERICAN  CIVIC 
\SSOCIATION.  Annual  convention 
Amherst,  Mass.  Secretary.  EF.  Mar- 
shall. Union  Trust  Bldg..  W  ashing- 
ton,  D.   C. 

October  16-19— AMERICAN  COUN- 
TRY LIFE  ASSOCIATION.  Annual 
conference  Springfield.  Mass.  Presi- 
dent. Kenyon  L.  Butterfield,  Amherst, 

"  O^ct.  10-22— INTERNATIONAL  AS- 
>*OCIATION  OF  MUNICIPAL  ELEC- 
TRICIANS. 25th  annual  convention. 
New  Orleans,  La.  Secretary,  C.  R. 
George,  Houston.  Texas.  • 


GOOD    ROADS    MEETING   IN   NORTH 
CAROLINA 

Represontatives  from  twenty-six 
counties  in  North  Carolina  attended 
the  first  session  of  the  citizens'  mass 
meeting  at  Raleigh,  Aug.  10,  in  the 
interest  of  good  roads. 

Following  the  address  of  welcome 
by  Mayor  T.  B.  Eldridge,  of  Raleigh, 
and  the  response  of  James  Cowan,  of 
Wilmington,  substituting  for  Wade  H. 
Phillips,  of  Lexington,  who  was  re- 
ported absent  because  of  bad  roads, 
T.  L.  Kirkpatrick,  of  Charlotte,  stated 
the   object   of    the   gathering. 

Col.  Kirpatrick  declared  that  the 
idea  upon  which  the  meeting  was 
grounded  was  to  crystalize  sentiment 
in  favor  of  a  state  trunk  system  of 
modern  highways,  connecting  every 
county  seat  in  North  Carolina.  The 
convention  was  urged  to  adopt  some 
measure  with  a  view  of  placing  North 
Carolina  in  the  forefront  of  the  other 
forty-seven   states. 

Special  interest  attached  to  the  night 
session  when  rival  gubernatorial  nom- 
inees. Cameron  Morrison,  Democrat, 
and  John  J.  Parker.  Republican,  spoke 
for  good  roads^ 


.MATEHIAI.S       H.WDLING      -SEfTIO.N 
OK    THE     VMEUICA.N     SOCIETV 
OF  iMECHAMCAL  E.NGI.NEEKS 

The  largest  and  one  of  the  oldest 
technical  organizations  of  the  country. 
The  .\merican  Society  of  Mechanical 
Engineers,  has  formed  a  Materials 
Handling  Section  whose  object  is  to 
"promote  the  art  of  the  mechanical 
handling  of   all  materials." 

A  meeting  was  held  at  the  Engineer- 
ing Societies  Huilding,  29  West  39tn 
St.,  at  2:30  P.  M.,  August  Li,  1920. 
Robert  M.  Gates,  of  the  Lakewood 
Engineering  Company,  managing  en- 
gineer specializing  in  material  hand- 
ling equipment,  presided.  The  meet- 
ing was  addressed  by  Harold  V.  Coes, 
industrial  engineering  specialist,  of 
Ford,  Bacon  &  Davis,  F.  M.  Fieker, 
vice-president  of  the  McGraw-Hill 
Publishing  Co.,  and  E.  Logan  Hill, 
formerly  secretary  of  the  Port  and 
Harbor  Facilities  Commission  of  the 
U.  S.  Shipping  Board,  also  formerly 
assistant  general  manager  of  the  Erie 
Railroad. 

Mr.  Gates  said:  The  soaring  costs 
of  today  are  not  resulting  alone  in 
increase  in  the  price  of  the  commodity 
but  are  the  results  of  increased  costs 
of  handling  of  production.  The  ineffi- 
ciency of  the  freight  liandling  system 
of  these  United  Stales  cannot  be  laid 
upon  a  lack  of  equipment  but  a  lack 
of  adequate  means  of  loading  or  un- 
loading and  more  effective  means  of 
filling  cars  to  capacity  and  the  pro- 
viding of  suitable  warehouse  facilities. 
These  are  acknowledged  facts — facts 
that  have  been  expressed  and  known 
for  some  time.  We  then  ask  ourselves 
what  is  being  done  to  eliminate  the 
difficulties.  To  date  organizations  and 
individuals  have  endeavored  to  eri-« 
courage  a  correction  of  present  condi- 
tions all  with  more  or  less  beneficial 
effect,  but  so  far  there  has  been  no 
common  nationally  known  organiza- 
tion which  all  other  institutions  or  in- 
dividuals could  turn  to  help  correlate 
the  effort  on  this  subject. 

There  are  but  two  ways  of  doing 
this  work — manually  and  mechanically. 
The  manual  system  can  never  be 
wholly  dispensed  with  but  it  has  been 
proven  that  it  is  utterly  unable  to  cope 
with  the  situation.  Therefore  the  sal- 
vation of  our  industrial  and  commer- 
cial life  is  dependent  upon  the  de- 
velopment of  the  mechanical  means 
of  material  handling  and  the  fitting  it 
into   economic  conditions  of  today. 


.\MERI('A!V    ASSO<l.\TIO.\    UV 
E.\GI.\'EEItS 

The  American  Association  of  Engi- 
neers has  inaugurated  a  1920  mem- 
bership campaign  to  extend  from 
Sept.  15  to  Oct.  30  and  offers  a  large 
number  of  prizes  ranging  from  a  mem- 
bership certificate  to  a  gold  watch  or 
a  life  membership  to  those  individuals 
vvliich  bring  in  the  largest  r.jmber  of 
new  members.  Special  rivalry  has 
been  developed  between  several  im- 
portant cities  and  it  is  ex;.>?cted  that 
in  New  York  City  alone,  the  member- 
ship will  he  increased  to  2,500. 

The  Illinois  Assembly  has  been  or- 
ganized with  10  member  chapters, 
Chicago,  Danville,  Decatur,  Elffingham, 
Joliet,  Mattoon,  Peoria,  Rockford, 
Springfield,  Rock  Island.  Robert  C. 
Bruce  of  Joliet  was  elected  president, 
Henry  Riedl  of  Chicago,  vice-presi- 
dent, Thomas  E.  Lowery  of  Springfield 
secretary,  and  E.  H.  Michaelib,  Rock 
Island,   Treasurer. 

The  Washington  State  Assembly 
will  be  permanently  organized  at  a 
state  convention  to  be  held  in  Everett, 
Washington,  on  Aug.  24.  A  constitu- 
tion will  be  adopted  and  permanent 
officers  elected.  The  convention  is 
expected  to  approve  a  proposed  state 
license  law  which  has  been  under  prep- 
aration by  the  assembly  license  com- 
mittee for  several  months.  Courtland 
Penny  is  secretary  of  the  assembly. 

Chapter  charters  have  been  granted 
to  members  in  Poughkeepsie,  New 
York,  and  Jefferson  City,  Missouri, 
and  a  club  charter  in  Rutland,  Ver- 
mont. 

The  Chicago  Chapter  has  requested 
the  mayor  of  Chicago  to  remove  from 
office  Commissioner  of  Public  Works 
Francis  and  the  three  members  of  the 
Chicago  Civil  Service  Commission. 
This  action  was  taken  on  August  6  as 
a  result  of  the  discharge  from  the 
employ  of  the  city  of  Thomas  G. 
Pihlfeldt,  city  bridge  engineer  for 
many  years,  and  his  assistant,  Hugh 
E.  Young,  through  a  "trial"  which  the 
chapter  characterizes  as  farcical  and 
an  exhibition  of  spoils  politics.  In 
commenting  upon  the  chapter's  warn- 
ing to  engineers  against  accepting  posi- 
tions in  city  employ,  the  Chicago  Daily 
News  says,  editorially,  "After  the  ex- 
perience of  Messrs.  Pihlfeldt  and 
Young  that  warning  seems  scarcely 
necessary.  Engineers  who  have  a  re- 
gard for  their  personal  reputations 
and  professional  standing  will  hardly 
choose  to  subject  either  to  gratuitous 
attack  by  entering  a  service  in  which 
political  influence  apparently  counts 
for  very  much  more  than  does  faithful 
work  for  the  public." 


THE    NORTH     CAROLINA     SOCIETY 
OF    ENGINEERS 

The  annual  convention  of  the  North 
Carolina  Society  of  Engineers  was 
held  at  .-vshcville.  August  12-14th. 
.A.mong  the  principal  subjects  consid- 
ered was  the  passage  of  a  bill  by  the 
next  state  legislature  to  secure  the  li- 
censing of  engineers  and  surveyors. 
A  paper  on  this  subiect  was  presented 
by  Chas.  E.  Waddell.  .\nother  paper 
on  the  State  Water  Resources  was 
presented  by  Frederick  W.  Myers,  and 
an  excursion  was  made  to  the  Pisgah 
National   Forest. 


DUI-LTH    E.XGINEERS-    CUB 

At  its  meeting  of  Aug.  2nd.  the  Du- 
luth  Engineers'  Club  elected  as  offi- 
cers ;  President.  W.  S.  Hearld ;  first 
vice-president,  O.  B.  Bjorge;  second 
vice-president,  Ray  S.  Huey ;  secretary, 
Geo.  C.  Olmsted ;  treasurer,  A.  U. 
Shipman ;  directors,  A.  M.  Frazee, 
Frank  Hutchinson,  W.  J.  Mathews, 
Col.  F.  A.  Pope ;  representative  on  the 
Minnesota  Joint  Engineering  Board, 
W.  H.  Woodbury ;  delegate  to  Organi- 
zation Committee  of  the  Minnesota 
Federation  of  Engineers,  J.  L.  Pickles. 
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'I'lii-  IKl^ii  aiiiuuil  mi'cliiiK  nl  Tin' 
AiiUTican  Society  of  Mr(li;inii;il  lii 
ginccrs  will  Uv  lu'ld  in  tin  Imikiih-it- 
iliR  S(K-ii-tv  I'.iiildin^;,  ;.".)  \\c>t  :i'-'lli 
Street,  New  \\>vk  Chy,  tK'in  Decem- 
ber 7  thr.xiKli  December  lOtb.  Ses- 
sions will  be  lieltl  on  tlie  subjects  of 
a|>IlI•ai^;^l  and  vahiatioii  ;>.iul  llie  aji- 
plicatii'ii  of  eiiniiieeri'ii;  to  woodwork- 
iii.ii. 

Tlu-  newly  ti>un  led  jirofessioiial 
sections  on  manaKenunt,  nower,  fuels, 
niacliine  sbops,  railroads  and  textdes 
will  also  Conduct  sessions  to  consider 
the  vital  problems  in  tlieir  field.  In 
addition  a  number  i^\  valuable  papers 
will  be  presented   at   (ieueral   Sessions. 

A    meumrial    session    for    Dr.    Bra- 
shear  is  plaimed,  as  a  fitiin.i;  tribute  to 
his  life   and    work- 
nii.wnn'''^  <•'•■    \ssori  \Tioi)  <;e\- 
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Oklalioiua— Oklahoma   City,   Okla. 


Officers:     IVesidcnt,    J. 
Vice       President,      R.      D 
Treasurer,    M.   A.    Swatck 
R.  G.  Marriott. 

Saint  Joseph,  Missouri. 

Officers :    President,    P. 
Vice       President.       Sam 
Treasurer,  Chas  P.  Norris 


W.    Maney 

Farmer ; 

;    Secretary, 


P.    Buddy; 
Hotchkiss  ; 
;  Secretary, 
John     H.    \'incent,    717    Corby-Forsec 
Bldg..   St.  Joseph.   Mo. 

Southern  California — Los  Angeles, 
Cal. 

Officers:  President,  Arthur  Bent; 
Vice  President,  Qare  L.  Peck,  of 
Leonard  &  Peck;  Treasurer,  J.  F. 
Atkinson;  Secretary,  George  A. 
Rogers,  of  Rogers  Brothers  Co. 

Executive  Committee :  Arthur  Bent, 
Clare  L.  Peck,  George  A.  Rogers, 
Godfrey  Edwards,  R.  F.  Ware,  J.  C. 
Edwards  and  Frank  Foell. 
San  Francisco,  Cal. 
Officers :  President,  Henry  Jacks ; 
1st  Vice  President,  John  Biller ;  2nd 
Vice  President,  P.  J.  Lynch ;  Treas- 
urer", Charles  Wright ;  Secretary,  E.  T. 
Thurston. 

Directors  :  Henry  Jacks,  John  Biller, 
P.   J.    Lynch,    Thomas    Elajn,    Charles 
Wright, 'C.  M.  Moore,  A.  H.  Wilhelm. 
Pacific     Northwest — Portland,     Ore- 
gon. 

Officers :  President,  Natt  Mc- 
Dougall,  A.  Guthrie  &  Co.,  Portland, 
Ore ;  Vice  President,  R.  E.  Miller, 
Puget  Sound  Bridge  &  Dredge  Co., 
Seattle,  Wash. ;  Secretary-Treasurer, 
L  N.  Day,  A.  D.  Kern  &  Co.,  Port- 
land, Ore. ;  Executive  Secretary,  J.  D. 
Mac\'icar. 

Directors :  Natt  McDougall,  R.  E. 
Miller,  L  N.  Day,  J.  A.  McEachern, 
D.  G.  Monro,  General  Construction 
Co.,  Spokane,  Wash. ;  A.  E.  Grififin, 
Stewart  &  Welch,  Vancouver,  B.  C. ; 
G.  W.  Gauntlett,  Grays  Harbor  Con- 
struction Co..  Hoquiam,  Wash. ;  Her- 
man Goetz ;  A.  H.  Toole.  Clifton, 
Applcgate  &  Toole,  Spokane,  Wash. ; 
K.  B.  Kumpe,  Warren  Construction 
Co..  Portland.  Ore. ;  Charles  Swigcrt, 
Pacific  Bridge  Co..  Portland,  Ore. 
Nashville.  Tennessee. 
Officers :  President,  J.  W.  N.  Lee ; 
Vice  President,  E.  G.  Holladay ;  Sec- 
Ave..  N.,  Nashville.  Tenn. 
retary.    John    A".    Wilson.    177    Second 


r  u  n  I,  I  (;    \v  o  ii  k  s 

.Northwestern.    St     Paul,    Minnesota. 

Ollieers:  President.  W.  O.  Winston, 
Wiiisi.iii  I'.rolliers  Co.,  Minnc.'ipolis, 
Minn  ;  Inst  Vice  President,  Charles 
llolli.pit,  A.  Guthrie  and  Co..  St.  I'aul. 
Minn.;  Second  Vice  President,  II.  N. 
Leinlilon,  II.  .\.  I.eigliton  Co..  Mimie- 
.ipolis,  Miim.;  i'liird  Vice  President, 
K.  P.  Grant,  (ieorne  J.  firant  Con- 
struction Co.,  St.  Paul,  Minn.; 
Treasurer,  Claude  H.  Sicms.  Siems. 
Ilelmers  and  Schaffncr,  St.  I'anl. 
.Minn.;  General  Secretary,  II  II 
Weston. 

Directors:  T.  J  Walsh,  Walsh  Con- 
struction CO.,  Davenport,  Iowa;  J.  A. 
Mcl'.achcrn,  J.  A.  Meluichcrn  and  Co^ 
Seattle,  Wash;  Nelson  Story,  Jr. ;  F. 
H  Romer,  F.  J.  Komer  Construction 
Co..  St.  Paul,  Miim.,  W,  E.  Mc- 
Cullogh  and  Cheiiry  Co.,  Minneapolis. 
Miim.;  M.  W.  P)arnard,  Minneai)olis. 
.Minn.;  J.  R.  Slack.  Stack  Construc- 
tion Co.,  Duluth.  Minn.,  L.  A.  Baum- 
gardncr,  L.  A.  Baumgardner  and  Co.. 
St.  Paul,  Minn.;  E.  T.  Foley,  Foley 
Brothers  Co.,  St.  Paul,  Minn. 

KNGINEERING  INSTITUTE  OF 
CANADA 

The  next  meeting  of  the  Engineering 
Institute  of  Canada  at  Niagara  Falls, 
Se))t.  16,  17-18  will  be  devoted  largely 
to  papers  on  the  new  Chippewa- 
Queenstown  development  of  the  hydro- 
electric pov.er  commission  of  Ontario 
around  Niagara  and  the  Welland  ship 
canals,  both  of  which  works  w^ill  be 
visited  by  the  delegates  to  the  Conven- 
tion. 

CANADIAN    POAVER    COMMIS.SIOX 

A  government  commision  to  control 
water  power  in  the  province  of  New 
Brunswick,  Canada,  has  been  organ- 
ized under  the  title  of  the  New  Bruns- 
wick Hydro-Electric  Commission,  E. 
O.  Foss,  St.  John,  chief  engineer.  The 
program  includes  the  developments  of 
two  water  powers  for  St.  John  and 
one  for  the  North  Shore. 


PROBLEMS    THAT    CITIES 

ARE  SOLVING  WITH 

EXPERTS 


The  city  council  of  Elgin,  111.,  has 
engaged  D.  H.  Maury,  Chicago,  to 
make  a  preliminary  survey  of  the  lo- 
cal  w-ater  supply  conditions 

The  Mayor  of  Philadelphia  has  ap- 
pointed a  zoning  commission  of  18 
members  including  Geo.  S.  Webster, 
Chief  of  the  Bureau  of  Survey;  John 
A.  Vogelson.  Chief  of  the  Bureau  of 
Health  and  John  B.  Sinkler,  city 
architect ;  Walter  F.  Ballinger,  repre- 
senting the  Philadelphia  Engineers 
Club  and  Edgar  \\  Seeler  representing 
the  American  Institute  of  Architects. 
There  are  also  representatives  of  the 
Master  Builders  Exchange  and  of  the 
Central  Labor  Union. 

A  report  on  the  water  supply  re- 
quired for  Philadelphia  during  the 
next  oO  years  is  to  be  made  by  a  com- 
mission of  experts  including  j.  Waldo 
Smith,  George  W.  Fuller.  J.  W.  Led- 
oux  and  Joseph  F.  Hasskarl  who  are 
expected  to  make  a  preliminary  state- 
ment  by   September    l.")th. 
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lb, Id. -11.  !•:.  II..  ',„,sulliiu.;  eiigmeer 
to  ilic  I  ily  of  Vonkirs,  New  York, 
and  assistant  engineer,  Topograiihiciil 
Bureau.  Borough  of  the  Bronx,  New 
York,   died   August  7lli. 

She|)i>ard,  D.  C,  one  of  the  ton- 
tractors  for  the  Great  Northern  & 
I'a(ilic  Railrf>ads.  died  recently  at  St. 
I'aul.   Minnesota. 

Helm,  A.  v.,  has  been  appointed 
resident  engineer,  I'ederal  Aid  Pro- 
ject 41,  I-'tanklin  County,  Kansas, 
headquarters  at  Ottawa,  Kans. 

U-nz,  C.  0„  has  been  appointed 
consulting  engineer  to  the  Foundation 
Comi)any,  N.  Y. 

Atkins,  Dudley,  Jr..  has  been  ap- 
I)ointed  rcsidont  engineer  federal  Aid 
Project  '>'■'>,  Donaphan  County,  Kans., 
beadrpiarters  Troy,   Kans. 

Wilmr)t.  Lieut.  F.  E..  has  been  ap- 
liointed  resident  engineer  for  the  re- 
iniblic  of  Santo  Domingo. 

Davey.  W.  B.,  has  been  appomted 
city  engineer,  New  Orleans. 

Adams,  Major  F.  P..  has  been  ap- 
pointed city  engineer,  Brantford,  On- 
tario. Canada. 

Simpson,  Robert,  has  l)een  appointed 
city  engineer  of  Columbus,  Ohio. 

Anderson,  W.  E,,  has  been  appointed 
engineer  of  the  Irrigation  District,  at 
San  Benito,  Texas. 

McAdams,  E.  E..  has  been  appointed 
citv  manager.  Bryant,  Texas. 

Hines.  Frank  T.,  Brig-Gen.,  chief  ol 
the  bureau  of  Transportation  of  the 
U.  S.  War  Department,  has  been  ap- 
pointed head  of  the  Inland  and  Coast- 
wise Waterways  Service. 

Edwards.  D.  G.,  has  been  appointed 
director  of  construction  of  1%  miles 
of  Intercontinental  Construction  in 
Brooklyn. 

Kramer,  X.  A.,  has  resigned  as  state 
engineer  of  Mississippi. 

Cureton.  Ralph,  has  opened  an  engi- 
neering office  in  Greenville.  S.  C,  Mit- 
chell, Gen.  C.  H..  has  been  appointed 
member  of  the  commission  to  investi- 
gate and  report  on  the  Ontario  Hydro- 
radial   system 

Stephens,  U.,  assistant  bridge  engi- 
neer of  the  Texas  Highway  Depart- 
ment has  been  appointed  resident 
bridge  engineer.  Runnels  County, 
Texas  in  charge  of  a  bridge  across 
the  Colorado  River  near  allinger, 
Texas. 

Caven.  F.  H..  has  been  appointed 
director  of  public  works  of  Philadel- 
phia. 

Brown.  Fred,  has  been  appointed  city 
engineer  of  Muskegon,  Mich. 

Davey.  W.  B..  has  been  appointed 
city  engineer  of  New  Orleans.  La. 

W.  A.  Olen.  president  of  the  Four 
Wheel  Drive  Auto  Company,  with  D. 
J.  Rohrer  and  C.  F.  Folkman.  mem- 
bers of  the  Board  of  Directors  sailed 
for  England.  August  14th,  in  the  in- 
terest of  the  companj-'s  foreign  busi- 
ness 

While  abroad  they  will  make  a  study 
of  the  truck  situation  with  a  view  to 
improving  present  facilities  of  the 
company  for  handling  its  increasing 
export  trade.  The  party  will  join 
Senator  Anton  Kuokuk,  also  a  direc- 
tor, who  is  abroad  at  present. 
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New  Appliances 

Describing  New  Machinery,  Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installationa 


HAAD  CUTTERS  AND  BENDERS 

Catalog  22  of  Koehring  Machine 
Company  illustrates  two  sizes  of  hand- 
power  cutters  for  reinforcement  bars. 
Size  1,  weighing  100  pounds,  will  cut 
up  to  %-inch  round  or  twisted  bars; 
and  size  2A  weighing  70  pounds,  will 
cut  up  to  1^/4 -inch  round  or  iVs-inch 
twisted  bars.  Bars  up  to  %-inch 
square  can  be  cut  by  one  man,  larger 
sizes  require  two  men. 


The  jaws  are  arranged  so  as  to  act 
more  powerfully  as  the  cut  progresses 
and  make  a  clean,  square  cut  without 
fracture. 

Hand-bending  machines  are  also 
made  in  two  sizes  weighing  105  to  225 
pounds  without  the  handles,  and  with 
capacities  up  to  1%  and  iV^-inch 
diameter  bars. 

In  the  small  size  the  die  is  2  inches 
I  in    diameter   and   has  a   roller  bearing 


MACHINE   TO   CUT   ^-IN.    BAR  WITH   OXK-MAN  POWER 


journal.  The  guide  l)lock  has  a  large 
roller  which  reduces  friction  and  per- 
mits tlie  bar  to  follow  freely. 

The  large  machine  has  a  die  3  inches 
in  diameter  and  is  provided  with  an 
adjustable  clamp  corresponding  to  the 
thickness  of  the  bar.  The  pinion  is 
provided  with  a  ratchet  lever  and 
engages  tlie  gear  segment  on  the  main 
frame.  If  bars  are  bent  too  much 
they  can  be  counterbent  without  re- 
moval from  the  machine  and  without 
making  adjustments  in  it.  For  bars 
one  inch  or  more  m  diameter,  two  men 
are  required  to  operate  t\.c  machine. 
The  catalog  contains  convenient  xaUles 
showing  the  widths,  areas,  and  peri- 
menters  of  round  and  square  bars  of 
comercial  sizes  from  %  to  2  inches. 
DUPLEX    LIMITED 

The  Duplex  Truck  Company  has 
just  put  out  on  the  market  a  new  two- 
wheel  drive  type  of  machine  known  as 
the  Duplex  Limited  and  designed 
around  pneumatic  tires,  which  has  un- 
usual speed  intended  to  fill  the  gap  be- 
tween strictly  light  delivery  cars  and 
slow  speed  trucks.  It  will  safely  and 
economically  handle  loads  up  to 
5,000  pounds  including  body  weight  at 
the   highest   legal   speed. 


HIGH  SPEED  TRUCK 


HANU   I'.IMM.NG  MAC111.M-:    WITH  CAPACITY  FOR  1^-IN.  ROUND  BARS 


LIGHT   DELIVERY   CAR 

It  has  a  four  cylinder,  25-h.p.  engine, 
centrifugal  pump  water  circulation. 
Duplex  radiator  supported  on  frames 
giving  it  a  possible  movement  of  1-4 
inch  in  any  direction  without  compact, 
storage  battery  ignition,  and  electric 
starting   and   lighting. 

Speed  is  obtained  through  motor 
power  and  not  by  low  gear  ratio ;  hence 
the  adoption  of  a  motor  of  excep- 
tional power  rating  for  a  truck  of  its 
capacity.  Gear  ratio  on  high  is  in 
keeping  with  the  motor  power  and 
maximum   speed. 

Both  emergency  and  service  brakes 
are  of  the  internal  expanding  type  on 
rear  wheel  drums.  These  are  well 
proportioned,  of  ample  _  capacity,  and 
easily  adjusted. 
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Liniiii!;  Rock  Tunnels  in  New  York 


Steel  forms  for  roof  arch  and  side  walls.     Concrete  hauled  in  dump  cars  and 
pulled  up  inclined  plane  to  platform  at  skewback  level. 


Several  thousand  feci  of  the  laiul  approaches 
lo  the  three  twin-tube  tunnels  under  the  Kast 
river  that  have  recently  been  built  for  the  New 
York  Rapid  Transit  subway,  were  driven  under 
atmospheric  pressure  through  rock  by  the  full 
width  top  heading  and  bench  method,  makmg  an 
excavation  about  18  feet  square.  This  excava- 
tion was  lined  with  concrete,  having  a  finished  in- 
terior radius  of  about  15  feet  6  inches  for  the 
vrch,  a  flat  invert,  and  offset  sidewalls  contain- 


ing  the   duct   banks,   the   same  as  the   lining   for 
the  cast  iron  tubes. 

CO.NCKETf.XG    INVERT    ASl)    SII;!-,    WALLS 

All  of  the  concrete  used  for  the  lining  was 
mixed  in  plants  installed  in  the  bottoms  of  the 
shafts  as  was  the  case  for  the  cast  iron  tubes, 
and  most  of  it  was  delivered  to  the  forms  in  steel 
side-dump  cars  hauled  by  electric  locomotives  on 
narrow-gage  tracks  laid  on  the  finished  invert. 


STEEL  TRWELER   SUPPORTING   SIDE  WALL   FORMS   IN   APrROACH    TO    SUBAQUEOUS    SECTION    OF    TU 
STEEL  TR.UELEK   ^J-^^^^^^^^^^^^J-^  INSTALLED  TO  OPERATE   INCLINED  TRACK  FOR   CONCRETE   CARS 


XNEL.      HOIST- 
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The  invert  concrete  was  dumped  from  the  cars 
directly  to  the  bottom  of  the  excavation,  where 
it  was  placed  without  the  use  of  forms,  being 
dressed  to  the  required  surface  by  screed  and 
straight  edge. 

After  the  completion  of  the  invert,  a  wide-gage 
track  was  laid  on  it  concentric  with  the  service 
track,  and  on  this  was  installed  a  steel  traveler 
with  steel  transverse  bents  placed  5  feet  on 
centers  and  each  consisting  of  a  pair  of  vertical 
posts  supporting  a  horizontal  cap.  The  vertical 
posts  were  connected  by  longitudinal  members 
at  the  top,  bottom  and  center,  and  the  caps  were 
covered  with  planking  forming  a  platform  just 
above  the  axis  of  the  tunnel  and  providing  below 
it  a  clearance  for  the  service  track  and  for  the 
transportation  of  plant  and  materials  without  in- 
terrupting concreting  operations. 

The  traveler  bents  were  assembled  in  sections 
long  enough  to  make  up  about  100  feet  and  sup- 
ported, from  the  overhanging  end  of  the  caps, 
steel  ribs  covered  with  wooden  lagging  which 
constituted  the  forms  for  the  inner  surfaces  of 
the  sidewalks,  suitable  to  receive  the  duct  banks 
which  were  subsequently  built  on  them. 

These  forms  were  connected  top  and  bottom 
to  the  traveler  posts  by  turnbuckle  struts  that 
enabled  them  to  be  moved  in  or  out  horizontally, 
while  the  bolted  connections  to  the  end  of  the 
cantilever  cross  beams  above  could  be  removed, 
permitting  the  forms  to  be  raised  or  lowered 
when  stripping  and  transferring  them.  Wooden 
bulkheads,  carefully  scribed  and  set  to  fit  the 
irregularities  of  the  rock  excavation,  were  bolted 
with  steel  scabs  to  the  forms  at  the  end  of  each 
section  to  retain  the  concrete  in  a  vertical  plane 
at  the  construction  joint. 

STANDARD  ARCH   FORMS 

The  arch  concrete  was  placed  by  the  means  of 
standard  all-steel  forms  identical  with  those  used 


STEEL  ARCH  lUKM  IN   OLD   SLIl'— CLARK   STREET 
TUNNEL 


for  the  arch  lining  in  the  cast-iron  tubes.  The 
semi-circular  form  ribs  were  made  with  6-inch 
channels,  the  webs  horizontal  and  the  flanges 
slotted  to  recei\e  connection  bolts  through  sur- 
face plates  riveted  to  the  steel  lagging  plates 
from  about  15  to  48  inches  long  and  5  feet  wide 
which  were  supported  on  the  ribs. 

Each  rib  was  made  in  three  sections  with 
bolted  joints  at  the  haunches,  where  gusset  plates 
were  provided  and  two  vertical  steel  columns  by 
which  the  forms  were  supported.  Frequently 
the  columns  were  enclosed  with  plank  boxes  to 
protect  them  from  concrete  and  from  impact  and 
injury.  The  ribs  were  assembled  5  feet  apart 
longitudinally  to  make  sections  about  100  feet 
long  which  were  concreted  in  a  single  operation. 
The  lagging  plates  were  assembled  su.ccessively 
from  the  skewbacks  up  as  the  concrete  was 
placed  in  position,  leaving  an  open  space  at  the 
crown  for  placing  the  concrete.  Some  of  these 
plates  were  provided  with  holes  closed  by  tap 
bolts  to  allow  for  the  subsequent  grouting.  The 
slotted  holes  in  the  ribs  allowed  for  some  adjust- 
ment to  the  irregularities  of  the  work  and  facili- 
tated making  connections.  The  arches  were 
struck  by  the  operation  of  wedges  under  the  sup- 
porting columns. 

The  accompanying  view  of  the  arch  centers  is 
from  a  photograph  taken  of  their  use  in  the  cast- 
iron  tubes,  and  the  floor  shown  in  that  view  is 
the  concrete  platform  on  top  of  the  traveler  cap 
just  above  the  axis  of  the  tunnel. 

CONTRETINc;    ARCH    LINE 

In  the  cast  iron  tubes  and  in  most  of  the  rock 
tunnel,  after  the  sidewalls  had  been  completed 
nearly  up  to  the  springing  line,  there  was  cast 
on  them  a  skewback  section  reaching  up  a  little 
above  the  axis  of  the  tunnel  to  receive  the  arch 
concrete. 

The  concrete  for  the  sidewalls  and  for  the  arch 
lining,  excepting  a  small  portion  that  was  de- 
livered by  the  pneumatic  process  near  the  bot- 
toms of  the  shafts,  was  hauled  up  an  inclined 
plane  attached  to  the  forward  end  of  the  form 
traveler,  using  a  steel  cable  operated  by  a  com- 
pressed air  hoisting  engine  installed  on  top  of 
the  traveler,  as  shown  in  the  accompanying  pic- 
ture. The  concrete  was  then  dumped  on  the  plat- 
form and  shoveled  by  hand  into  the  wall  forms 
and  arch  forms. 

UNDERPINNING  THE  ARCH  LINING 

For  a  length  of  about  250  feet  in  both  the  north 
and  the  south  tunnels  of  the  60th  Street  line  in 
the  approach  under  the  Queensboro  bridge,  it 
was  desirable  to  preserve  the  greatest  possible 
width  in  the  lower  part  of  the  rock  tunnel  so  as 
to  have  clearance  adjacent  to  the  bulkhead  at  the 
end  of  the  air  pressure  section.  For  this  reason, 
the  invert,  sidewalls  and  duct  banks  were  tem- 
porarily omitted  in  the  early  part  of  the  opera- 
tions,  and   were    not   built   until    after   the   arch 

ining  had  been  completed. 
After  the  excavation  had  been  completed,  the 

)ottom  was  trimmed  approximately  level  in  the 
center,  a  service  track  was  installed  on  it  and 
vertical  piers  like  pilasters  were  built  against  the 
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f„c'  (.1  tlK-  r.uk  wall  ..n  c:ich  si<U«  and  capped  at 
,"lu-  spriuKiMK  line-  l.y   longitudinal   a.ncrctc  scx- 
„ons   forming   skc-wl.acks   for   the  arch      Subsc 
,,ucntlv  the  arch  cc-nlers  were  set  up  l.etwcn,    he  . 
pilasters,  the  lag-in^  adjusted  to  bear  aKa.nsl  the 
skcwhack  concrete  at.d   ihc  concrete  placed  be- 
tween the  form  and  ihe  top  of  the  rock  exr.va- 
tion,  ccnupletins  the  arch    which  was  thus  p-T- 
nnneullv    snpported   on  the  pilasters   while  the 
full  horiV.onlil  clearance  of  1^/.  feet  was  left  ,n 
llu-  iH.ttoni  of  the  tunnel  for  construction  opera- 
tHuw.     The   forms   and   travelers   were  removed 
a.ul    when  other  portions  of  the  w;ork  had  been 
comi)leted.  the  invert  was  made  and  the  sulewalls 
were   built   permanently   inclosing    the   pilasters 
and  completing-  the  tunnel  lining. 

This  work  was  executed  by  1.  McGovcrn  & 
Company,  as  contractor.  S^"^^.  °  ,  ^^f  .;^;.;*^^^ 
rock  tunnel  work  was  done  by  Booth  &  Mvnn. 
contractor.  All  of  the  steel  forms  and  trave  ers 
were  supplied  by  the  Blaw-Knox  Company.  1  he 
work  was  designed  and  built  under  the  direction 
of  the  Public  Service  Commission,  D.  L.  iurner 
chief  engineer,  and  C.  M.  Holland  and  C.  G.  Drew 
successively  engineers  of  tunnel  construction. 


Improving  a  Soft  Trench  Foundation 

Portions  of  the  Winnipeg  reinforced  concrete 
aqueduct  of  100,000,000  gallons  per  day  capacity 
were  built  in  shallow  open  trench  excavated  in 
clav  soil  which  would  crack  on  top  and,  admit- 
ting water  would  swell  up,  enclose  the  water  and 
allmv  it  to  permeate  and  saturate  the  sub-soil, 
making  it  semi-fluid  and  destroying  to  a  great 
extent  its  bearing  capacity.  , 

Sometimes  when  the  soil  was  first  exposed  in 
excavation  it  appeared  solid  and  capable  of  carry- 
ing heavy  loads -but  it  was  liable  to  great  change 
and  deterioration,  which  sometimes  occurred  be- 
fore the  structure  could  be  built  or  was  l^aWe  to 
follow  after  the  aqueduct  had  been  concreted  and 
backfilled.  . 

In  order  to  avoid  the  expense  of  excavating  o 
a  great  depth  through  this  "^^^erial  it  was  in 
some  cases  covered  and  protected  by  a  th  ck 
laver  of  sand  and  gravel  dumped  on  the  soft  wet 
bottom  of  the  trench  that  before  would  scarcely 
support  the  weight  of  a  man. 

^umps  were  sunk  through  the  grave  a  fre- 
nuent  intervals  and  the  water  pumped  out  of 
Xem!  ihus  drawing  it   from  the  bottom  ot   the 


stratum  ratlier  than  from  the  surface  and  auto- 
matically producing  a  very  effective  tamping  of 
the  gravel  and  solidification  of  the  soft  clay. 

This  was  very  successful,  the  sand  and  gravel 
becoming  so  dense  that  it  reriuircd  a  pick-axe  to 
remove  it,  and  a  splendid  footing  was  secured  on 
which  to  concrete  the  invert  of  the  aqueduct. 

Tlif  (operation  was  much  fjuicker  and  cheaper 
than  digging  through  the  soft  material  and  pro- 
vided a  satisfactory  foundation  which  did  not 
settle  under  the  load  of  the  finished  aqueduct  and 
its  contents.  The  work  was  designed  and  exe- 
cuted under  the  direction  of  James  il.  l-uertes, 
consulting  engineer,  New  York. 


Deepening  Hell  Gate 


— "  VI?.^^^iS'sJ^^^^"  ""' 


About  forty  years  ago  one  of  the  most  difficult 
blasting  operations  that  had  been  conducted  up 
to  that  time  was  successfully  completed  for  re- 
moving "Flood  Rock"  in  Hell  Gate,  located  be- 
tween New  York  harbor  and  Long  Island  sound. 
Until  the  removal  of  this  rock  it  had  been  prac- 
tically impossible  for  any  but  the  smallest  craft 
to  pass  bv  water  between  the  harbor  and  Long 
Island  sound.  Since  then  smaller  ocean-going 
coastwise  craft  had  been  able  to  pass  through 
Hell  Gate,  but  it  is  proposed  ultimately  to  secure 
a  passage  for  large  ocean  going  steamers  through 
this  stretch  of  the  East  River. 

At  present,  contractors  are  removing  i'rying 
Pan  reef,  which  is  480  feet  by  360  feet.     The 
dredging  company  expects  this  work  to  extend 
over  eight  or  ten  months  because  of  the   short 
period  of  time  each  day  when  certain  of  the  nec- 
essarv  operations  can  be  performed    A  drill  boat 
is  warped  across  the  reef  in  paralcll  hues  about 
30  feet  apart,  drilling  holes  in  each  line.     From 
100  to  150  lbs.  of  dynamite  is  placed  in  each  hole 
and    after   they   have   been   exploded,    a   dipper 
dredge  loads  the  broken  rock  into  scows.    Lxcept 
at   slack  water,   the  current  at  this  point  is  so 
swift  that  it  is  only  between  tides  that  drilling 
points  can  be  located,  charges  planted  and  fired 
or  the  position  of  the  plant  changed,  and  such 
slack  water  generally  lasts  not  more  than  20  to 
a  maximum  of  23  minutes.     Divers  employed  on 
this   work  are   generally  unable  to   spend  more 
than  15  minutes  under  water  at  each  slack-water 
period,  or  a  total  of  30  minutes  a  day.    ^^  hen  this 
reef  has  been  removed.  Pot  Rock  and  other  less 
dangerous  reefs  will  be  attacked.     It  is  expected 
that  the  completion  of  the  channel  wnll_  require 
15  or  20  years  and  an  expenditure  ot  b.-)0,OUL,t)UU 
to  $75,000,000. 

New  York  Permits  Lime  in  Concrete 

I'se  of  hvdrated  lime  in  concrete  has  been  per- 
mitted under  certain  restrictions  for  use  on  con- 
struction work  in  Greater  New  \  ork  under  a 
dcci'^ion  recentlv  made  by  the  Board  ot  Standards 
and"  Appeals  of' that  city.  The  matter  came  be- 
fore this  board  on  an  appeal  from  a  ruhng  on  the 
use  of  hvdrated  lime  in  concrete  work  in  the  con- 
struction   of    a   large    building.      After    securing 
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testimony  from  all  available  sources,  the  board 
reached  the  following  decision: 

"The  use  of  hydrated  lime  in  all  classes  of  con- 
crete construction  shall  not  be  prohibited  when 
used  in  accordance  with  the  conditions  herein- 
after set  forth. 

"The  hydrated  lime  shall  conform  with  the 
Standard  Specifications  of  the  American  Society 
for  Testing  Materials. 

"The  maximum  amc^unt  of  hydrated  lime  which 
may  be  used  shall  conform  with  the  following: 


1-1 '/^-3  mix;  4  lbs.   of  hydrated   lime  per  95   lb. 

bag  of  Portland  cement. 
1-2-4  mix;  5  lbs.  of  hydrated  lime  jkt  95  lb.  bag 

of  Portland  cement. 
l-2><-5   mix;  6  lbs.  of  hydrated  lime  per  95  lb. 

bag  of  Portland  cement. 
"For  hand-mixed  concrete,  the  hydrated   lime 
and  Portland  cement  shall   be  well  mixed  while 
dry. 

"Hydrated  lime  shall   not  be  used   in  concrete 
which  is  to  be  deposited  under  water." 


Relation  of  Water  Resources  to  Forestry 


Bv  Thorndike  Saville 


The  author  sums  up  in  this  paper  the  accepted  facts  relative  to  flood  control, 
erosion,  evaporation,  drainage  of  swamps,  protection  of  w^ater  supplies  and 
other  branches  of  the  subject,  and  explains  the  principal  features  of  the  re- 
cently enacted  Waterpower  Bill. 


The  relation  of  water  resources  to  forestry  is 
complex.  The  subject  may  be  considered  from  three 
standpoints :  first,  the  effect  of  forests  upon  the 
occurrence  and  distribution  of  water,  or  the  hydro- 
logical  relation ;  second,  the  effect  of  forests  upon 
public  health  and  scenery  from  their  presence  on 
municipal  watersheds  and  reclaimed  swamps,  or  the 
public  welfare  relation;  and  third,  the  effect  of 
forests  upon  waterpower,  navigation,  agriculture, 
etc..  or  the  economic  relation.  These  three  relations 
may  be  analyzed  in  accordance  with  the  following 
outline : 

L  Hydroloffical: 

(a)  Flood  control. 

(b)  Regulation  of  run-off  and  its  relation  to 

evaporation  and  seepage. 

(c)  Erosion  and  silting. 

II.  Public  Welfare: 

(a)   Protection  of  public  water  supplies. 

(h)   Drainage   of   swamps   and   conversion   to 

productive  woodlands. 
(c)   Provision  for  parks  and  recreation  areas. 

III.  Economic: 

(a)  Conservation  of  water  and  forest  re- 
sources. 

(&)  Erosion  and  silting;  effect  on  nagivation 
and  agriculture. 

(f )  Employment  of  construction  labor  during 
winter  months. 

id)   National   forests  and  water  resources. 

(c)  State  and  municipal  forests  and  water 
resources. 

I.   HYDROLOCICAL 

(a)  Flood  Control.  A  considerable  literature  has 
grown  up  in  the  past  ten  years  relating  to  the  effect 
of   forests  upon  the  magnitude  and   frequency  of 

•Address  before  North  Carolina  Forestry  Association,  Asheville, 
N.   C,  June  10,   1920. 

tAssociate  Professor  of  Hydraulic  and  Sanitary  Engineering, 
University    of   North    Carolina. 


floods.  Eminent  scientists  and  engineers  have 
violently  espoused  each  side  of  the  controversy. 
Proponents  of  forestry  measures  have  made  startling 
claims  for  the  favorable  influence  of  forests  in  miti- 
gating the  evil  effects  of  floods.  Some  engineers 
have  made  equally  inclusive  statements  as  to  the 
entire  absence  of  any  beneficial  effects  of  forests 
upon  flood  control.  As  a  result,  due  to  the  emo- 
tional appeal  of  the  forestry  advocates,  the  general 
public  has  an  exaggerated  idea  of  the  benefits  of 
forests  upon  flood  mitigation,  and  scientists  are 
bewildered  by  the  conflicting  statistics  of  engineers. 

Out  of  all  of  this  mass  of  contradictory  evidence 
a  few  general  principles  may  be  regarded  as  well 
established.  In  mountainous  districts,  where  the 
streams  are  bordered  by  steeply  sloping  hills  the 
forest  cover  serves  to  reduce  both  the  frequency  and 
magnitude  of  the  average  flood,  and  consequently 
is  highly  beneficial.  After  protracted  rainfall,  when 
the  cover  has  become,  saturated,  this  eft'ect  is  absent. 
Therefore,  the  maximum  floods,  even  in  moun- 
tainous regions,  are  little  affected  by  the  presence 
of  forests.  The  relative  beneficial  effect  of  forest 
cover  decreases  with  increase  in  size  of  the  moun- 
tain stream.  On  very  large  rivers,  or  on  rivers 
draining  a  rolling  or  flat  country  the  presence  of 
forests  does  not  seem  to  aff'ect  the  magnitude  or 
frequency  of  floods. 

ib)  Regulation  of  Run-off.  Like  the  preceding, 
this  has  long  been  a  moot  question,  and,  as  above, 
the  beneficial  effect  of  a  forest  cover  is  most  evident 
upon  the  run-off  of  streams  draining  a  mountainous 
territory.  The  forest  roots  and  humus  undoubtedly 
letain  much  water  from  rain  storms,  and  deliver 
some  part  of  it  later  to  the  streams,  thus  conserving 
what  might  otherwise  go  to  waste  on  flood  flows. 
Moreover,  the  shading  effected  by  trees  serves  to 
retard  the  melting  of  snow,  and  the  evaporation 
from   the   land   surface.      On   the   other   hand   the 
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evaporation  Ironi  rain  and  snow  on  llic  Icavrs  i, 
^Tcat.  The  consumption  of  water  plant  j^iowtli 
is,  however,  less  for  trci-s  than  for  any  other  kni-l 
of  vej^etation.  Conifers  are  the  best  trees  fionj 
ni-arly  all  stand-points  of  water  conservation.  As 
heloic.  ihcsc  conditions  are  most  favorable  fur 
iii^Milatni^  sti'eam  l1o\v  in  rej^ions  of  steep  j.,Ma(hcnl 
where  the  wati'r  fioni  averajjc  rains  seeps  rapidly 
into  and  ihroui^h  the  luimus  and  is  fairly  (jnickly 
dili\ried  to  the  slicani.  Ilie  (Hscharjje  is  thereby 
n  lukTed  more  constant.  In  ref.jions  of  Mat  f^radieiit 
the  preseiux-  of  forest  co\er  may  be  disadvantaj^cons 
ill  that  seepajL^e  is  less  rapidly  removed,  increasini; 
the  amount  of  water  evaporated  by  vegetation  or 
used  in  plant  i^i-owlh.  and  reducing;  the  discharj^c  of 
the  streams. 

( (• )  /■'rosinii  and  Silt  in;/.  Removal  of  foicvts 
ini"\itably  causes  e.\tensi\e  jJi'ullyinj,''  of  the  slopes, 
with  coiisei|uenl  transportation  of  the  eroded  ma- 
terial to  the  streams.  The  result,  from  a  hydro- 
logical  standpoint,  is  two- fold.  First,  the  ret,dmen 
of  the  streams  is  distrul)ed.  I'hcy  must  carry  a 
load  of  detritus  beyond  the  capacity  attendant 
upon  their  normal  gradient.  This  means  deposition, 
building  up  of  the  stream  bed.  alteration  of  the 
course  of  the  stream,  and  transportation  of  debris 
to  points  below,  where  navigation  and  flow  in  a 
larger  stream  may  be  adversely  affected.  Second, 
the  detritus  washed  from  the  deforested  land  is 
transported  by  the  streams  and  deposited  in  any 
reservcMrs  created  for  water  supply,  watc^-power.  or 
irrigation  purposes.  I'orestry  enthusiasts  have 
stressed  the  importance  of  forests  in  the  regulation 
of  flood  flows  and  run-olT.  The  elTect  of  deforesta- 
tion in  causing  erosion  and  silting  's  probably  more 
important  and  of  more  far-reaching  consequence. 
The  beneficial  eii'ects  of  forests  upon  these  is  very 
considerable. 

II.    PUBLIC    WELFARE 

(a)  Protection  of  Public  Water  Supplies.  The 
protection  of  impounded  public  water  supplies  from 
all  possible  sources  of  pollut'on  demands  ordinarily 
a  minimmn  use  of  the  watershed  for  domestic  or 
agricultural  purposes.  The  best  kind  of  watershed, 
from  a  hygienic  standpoint,  is  one  thickly  wooded. 
Cities  are  rapidly  coming  to  pursue  a  definite  policy 
of  forestation  upon  their  watersheds  used  for 
domestic  water  supply.  This  policy  is  carried  out 
from  the  double  relation  of  health  and  economy. 
The  economy  aspects  of  the  question  are  discussed 
later.  Closely  related  to  the  forestation  of  water- 
sheds is  the  protection  of  reservoirs  from  dust,  and 
the  effect  of  decreased  evaporation  due  to  adjoining 
woods. 

(b)  Drainage  of  Swamps.  Within  recent  years 
the  drainage  of  swamps  as  an  anti-malaria  measure 
has  been  carried  out  on  a  constantly  increasing  scale. 
The  results  may  be  three-fold :  first,  the  elimination 
of  malaria ;  second,  the  reclamation  of  valuable 
agricultural  or  building  land ;  and  third,  the  con- 
version of  vast  tracts  of  useless  land  into  ground 
suitable  for  forestation. 

(c)  Provisions  for  Parks  and  Recreation  Areas. 
The  creation  of  parks  and  open  spaces  where  people 
living  in  congested  districts  may  get  good  fresh  air 
and  a  chance  for  out-of-door  recreation  has  become 
a  well-established  adjunct  of  any  municipal  or  state 


public  welfare-  luograni.  I  here  has  been  a  pro- 
nounced tendency  of  late  years  <;n  the  part  of  cities 
to  make  beauty  .s]»ots  of  their  water  supi>ly  areas. 
The  reservfjirs  near  the  city  are  e(|uipiH:(l  with 
attractive  buildings,  and  shade  trees  to  serve  as 
open  spaces  and  recreaticjnal  centers.  The  larger 
areas  oti  the  water-shed  arc  laid  out  with  walks 
and  drives,  experts  in  landscape  architecture  and 
forestry  are  retaincfi  to  formulate  a  [policy,  and  the 
district  is  made  attractive  to  automobilists  and 
excursionists  from  the  city.  The  thrnightful  plan- 
ning of  the  environs  of  numicipal  watersheds  was 
begim  by  the  Metropolitan  Water  l5oard  in  iJoston 
under  the  direction  of  the  late  hrederick  i'.  Stearns. 
Here  miles  upon  miles  of  beautiful  drives  lead  the 
autoniobilist  about  the  secluded  reservoirs  and 
lakes;  while  the  tramper,  picknicker.  or  boy  scout, 
finds  countless  paths  leading  through  the  wilder 
portions  of  the  reservation.  The  whole  j;roject  is 
under  the  guidance  of  an  expert  forester  and  land- 
scape architect.  This  plan  .so  successfully  pursued 
in  Hoston  has  been  followed  by  Hartford,  Conn., 
New  York,  Asheville,  N.  C,  and  other  cities,  in 
the.pro.secution  of  extensive  additions  to  their  water 
sujjply  areas.  The  drives  and  for^ts  about  the 
watersheds  are  annually  attracting  thousands  of 
visitors. 

[II.    ECO.XOMIC 

(a)  Conservation  of  Water  and  Forest  Resources. 
The  conservation  of  water  resources  is  affected  by 
the  greatest  economic  use.  and  is  two-fold.  The 
waters  not  utilized,  and  which  would  otherwise  be 
wasted,  are  set  to  productive  use;  and  thereby  (in 
the  case  of  water-power)  a  corresponding  saving 
is  effected  in  nonrenewable  energy  sources  such  as 
coa!  or  oil.  With  increased  cost  of  fuel,  and  diffi- 
culty in  transporting  it  to  inland  points,  the  develop- 
ment of  watei:-ix)wer  projects  has  been  tremen- 
dously stimulated  during  the  past  few  years. 

At  present  the  demand  for  electric  power  is  far 
beyond  the  supply  in  many  parts  of  the  country. 
Public  utility  corporations  have  hesitated  to  enlarge 
their  plants  for  two  reasons:  first,  the  difficulty  in 
obtaining  labor  and  materials  and  the  high  prices 
for  these,  and  second,  the  reluctance  of  public  service 
commissions  to  allow  increase  in  rates  to  cover  in- 
creased cost  of  new  development.  This  attitude 
has  made  it  difficult  for  corporations  to  obtain 
money  for  new  improvements.  Where  water- 
power  sites  existed  upon  navigable  streams  the 
policy  of  the  national  government  has  not  been 
such  as  to  make  private  power  developments  prac- 
ticable. This  is  now  remedied  by  the  recent  enact- 
ment of  the  \\'ater-power  Bill,  which  will  tremen- 
dously stimulate  developments  in  some  parts  of 
the  country,  and  the  effects  of  which  are  discussed 
separately  hereafter. 

In  some  of  the  eastern  states  the  larger  water- 
powers  have  nearly  all  been  developed.  There  still 
remains  a  vast  amount  of  power  in  the  smaller  falls 
and  streams,  which  individually  may  not  be  econ- 
cmical!}-  developed.  Tt  is  now  possible,  through  the 
utilization  of  the  induction  generator,  to  develop  ■ 
a  number  of  such  streams,  interconnect  them,  and 
tie  them  into  a  larger  controlling  system.  They  will 
then  feed  into  the  system  a  variable  amount  of 
power,  depending  upon  the  season.     The  develop- 


190 


p  u  n  I,  I  c    ^^'  o  d  k  s 


\'()i..  K),  \o.  9 


ment  of  district  water-power  schemes  of  this  sort, 
which  in  part  at  least  may  be  automationcally  con- 
trolled, is  one  of  the  most  hopeful  means  of  increas- 
ing electric  power  output  in  manufacturing  regions. 
Several  installations  are  already  in  operation. 
Newer  developments  will  probably  follow  some  such 
scheme  as  is  outlined  in  the  Super-power  project 
for  a  great  trunk  line  system  from  Boston  to  Wash- 
ington, an  investigation  for  which  is  provided  in 
the  last  Sundry  Civil  Appropriation  Bill. 

Like  water-power,  the  conservation  of  forest  re- 
sources is  affected  by  maximum  judicious  use.  The 
principles  of  selective  cutting  and  reforestation  are 
too  well  known  to"  need  discussion  here.  Just  as 
water-power  has  become  finally  recognized  as  a 
national  asset  needing  Federal  control,  so  should 
general  regulations  of  state  and  nation  control  the 
promiscuous  destruction  of  our  forests. 

A  double  conservation  is  possible  here  also, 
through  electrification  of  the  steam  railways.  Thou- 
sands of  acres  of  valuable  forest  land  are  annually 
destroyed  through  fire  caused  by  sparks  from  loco- 
motives. The  electrification  of  the  railways  in 
forest  regions  thus  not  only  effects  economy  in  fuel 
conservation  hnd  operating  expenses,  but  also  in 
preventing  the  waste  incident  to  forest  fires. 

(b)  Erosion  and  Silting.  The  hydrological  effect 
of  erosion  and  silting  caused  by  deforestation  has 
already  been  discussed.  Next  to  the  destruction  of 
the  timber  itself  probably  the  gravest  economic  loss 
arising  from  removal  of  the  forests  is  in  the  silting 
of  navigable  streams  and  the  destruction  of  valuable 
bottom  lands.  Instances  are  not  uncommon  where 
navigable  streams  which  a  score  of  years  ago  re- 
quired little  maintenance  of  channel,  now  need  con- 
stant dredging  to  remove  the  deposits  brought  by 
floods  from  the  denuded  mountain  sides.  This  effect 
is  felt  far  distant  from  the  source  of  the  trouble, 
and  the  material  eroded  from  mountains  by  tor- 
rential streams  may  eventually  cause  deposits  on  a 
large  navigable  stream  hundreds  of  miles  away. 
Once  the  damage  is  done,  reforestation  and  flood 
control  works  are  the  only  palliatives  of  the  cause. 
Both  have  beeen  extensively  practiced  by  the 
French  in  the  Alps,  at  great  expense.  A  sound 
forest  policy  will  eliminate  the  necessity  for  such 
regulatory  works. 

Some  of  the  most  valuable  and  productive  land 
in  upland  regions  lies  in  the  valleys  of  the  streams. 
As  deforestation  proceeds,  with  consequent  erosion, 
the  stream  sides  are  aggraded  by  the  transported 
detritus.  In  consequence,  at  times  of  Hood  the  water 
overflows  the  banks,  causing  washouts,  gullying  and 
destroying  the  fertile  valley  bottoms.  The  remedies 
and  preventives  are  the  same  as  those  described  in 
the  preceding  paragraph. 

(r)  Employment  of  Construction  Labor  in  Win- 
ter. The  beneficial  effects  of  forests  upon  water- 
sheds used  for  domestic  water  supply  has  been 
mentioned  previously.  An  important  corrollary  of 
this  is  the  opportunity  which  municipal  or  state 
forests  give  for  the  employment  of  construction 
labor  during  the  winter  months.  The  present 
scarcity  of  skilled  labor  makes  it  imperative  that 
laborers  experienced  in  water  works,  sewer  or  road 
construction  be  retained  throughout  the  year.  If 
they  can  be  utilized  in  forestry  work  on  the  water- 


sheds during  the  winter  months,  they  will  not  be  a 
dead  load  on  the  pay  roll.  The  cities  of  Hartford 
and  New  Haven,  Connecticut ;  Boston,  Massa- 
chusetts;  and  Nashua,  N.  H.,  have  practiced  this 
combination  of  forestry  and  labor  conservation  with 
great  success.  Even  if  value  of  the  wood  cut  will 
not  show  a  profit,  a  careful  policy  will  make  ex- 
penses meet,  and  serve  to  hold  skilled  labor.  After 
a  decade  or  more  of  such  procedure,  there  may  be 
some  actual  profit  from  the  forestry  operations,  as 
the  labor  becomes  more  skilled  in  lumbering  and  the 
value  of  the  timber  available  for  cutting  increases. 

{d)  National  Forests  and  Water  Resources . 
Since  1901  the  Secretary  of  Agriculture  has  been 
empowered  to  issue  permits  for  "the  occupancy  and 
use  of  National  I-'orest  lands  for  the  construction, 
maintenance  and  operation  therein  of  project  works 
for  the  development,  transmission  and  use  of 
power."  The  policy  of  the  Department  has  always 
been  to  encourage  the  development  of  water-power 
projects  on  national  forests,  but  in  spite  of  the  fact 
that  many  excellent  sites  exist,  relatively  few  pro- 
jects have  been  undertaken.  This  has  been  due 
largely  to  the  provisions  of  the  act  which  allows 
the  Secretary  to  revoke  a  contract  at  will ;  to  im- 
pose new  rental  rates  after  a  lapse  of  ten  years; 
to  treat  appreciation  of  land  as  income  for  rate 
making;  and  to  other  broad  powers  of  the  Federal 
government.  Such  regulations  have  made  invest- 
ments bv  private  capital  unattractive. 

The  Water-power  Bill  (H.  R.  3134)  which  has 
just  become  law  makes  definite  provision  for  the 
development  of  sites  on  the  national  forests,  and 
eliminates  many  of  the  disadvantages  enumerated 
above.  A  Federal  Power  Commission,  consisting 
of  the  Secretaries  of  War,  Interior  and  Agriculture 
is  appointed,  which  has  very  broad  powers  regarding 
all  use  of  the  waters  subject  to  regulation  by  the 
United  States.  Licenses  will  be  issued  for  a  period 
of  fifty  years,  and  are  revocable  only  after  civil 
procedure  in  the  federal  courts.  The  passage  of 
this  bill  will  undoubtedly  stimulate  greatly  the 
development  of  water-power  projects  on  the  public 
domain. 

{c)  State  and  Mnmcipal  Forestry  and  Water  Re- 
sources. Where  power  shortage  exists,  and  power 
companies  are  unwilling  or  unable  to  extend  their 
plants,  the  question  of  municipal  and  state  enter- 
prises become  important.  Adequate  power  is  so 
essential  to  the  development  of  any  territory  that  a 
municipality  or  state  can  afford  to  expend  large 
sums  in  water-power  developments  with  a  much 
less  return  on  the  investment  than  a  private  com- 
pany, since  the  difference  is  the  intangible  return 
from  the  possession  of  power  which  attracts  in- 
dustry to  the  city  or  state.  The  development  having 
been  made,  the  operation  of  it  to  supply  power  is 
most  economically  made  by  long  term  lease  to  a 
public  utility  company. 

The  enactment  of  the  National  \Vater-power  Bill 
is  of  vital  concern  to  all  states,  since  the  powers  of 
the  national  government  under  the  terms  of  this  bill 
are  so  sweeping  as  to  seriously  affect  state  control 
of  its  water-power  resources  unless  certain  pro- 
visions are  made.  It  especially  behooves  states  or 
municipalities  containing  national  forests  or  the 
headwaters     of     navigable     streams     within     their 
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boundaries  to  art  f|ui(kl\  to  preserve  to  tlu-nisclvcs 
the  ailiniiiistratioii  and  eoiitrol  of  water-powers 
situalcd  tliiTein.  I  lie  I'liwcr  ( Oiiiniission  is  au- 
thorized to  issue  liiiiisi-s  for  and  a(hninisler  the 
operation  of  water-power  developnuiii  ^  on  the 
"navif^'ahle  waters  <>(  ihc  I'liiled  Stalis,  or  upon  anv 
])art  of  the  public  lamls  and  reservations"  (imlud- 
in<j  national  forests),  and  to  direet  the  "cmslrue- 
lion,  maintenance  and  operation  of  headwaters  or 
other  iniprovi'inents  of  streams  upon  whi(  h  iIk 
Commission  is  aulhorizcxl  to  issue  licenses."  I  liis 
means  that  a  farmer  dcsirinj^  to  erect  a  ir)U-horse- 
power  mill  on  a  small  stream  tributary  to  a  navi- 
gable river  must  have  a  federal  permit,  or  have  his 
project  modifu'd  and  perlia])s  controlled  by  federal 
regulations. 

The  act  further  provides  that  applicants  for 
federal  licenses  must  have  "complied  with  the  re- 
<]uireiuents  of  the  laws  of  the  state  or  states  within 
which  the  proposed  project  is  to  be  located  with 
respect  to  bed  and  banks  and  to  the  appropriation, 
di\ersion,  and  use  of  water  for  power  purposes  and 
with  respect  to  the  right  to  engage  in  the  business 
of  developing,  transmitting  and  distributing  power" 
.  and  that  nothing  within  the  act  "shall  be 
construed  as  affecting  or  intending  to  afifect  or  in 
any  way  to  interfere  with  the  laws  of  the  respective 
states  relating  to  the  control,  appropriation,  use,  or 
distribution  of  water  used  in  irrigation  or  for  muni- 
cipal or  other  uses,  or  any  vested  right  contained 
therein."  For  states  not  provided  with  laws  relating 
to  water  use  or  water-power  the  act  provides  "that 
in  case  of  the  development,  transmission,  or  dis- 
tribution, or  use  in  public  service  of  |)Ower  by  any 
licensee  hereunder  or  by  its  customer  engaged,  in 
public  service  within  a  state  which  has  not  author- 
ized or  empowered  a  commission  or  other  agency 
or  agencies  within  said  state  to  regulate  and  con- 
trol the  services  to  be  rendered  by  such  licensee  or 
by  its  customer  engaged  in  public  service,  or  the 
rates  and  charges  of  payment  therefor 
jurisdiction  is  hereby  conferred  upon  the  Commis- 
sion. ...  to  exercise  such  regulation  and  con- 
trol until  such  time  as  the  state  shall  have  provided 
a  commission  or  authority  for  such  regulation  and 
control."  Moreover,  the  bill  specifically  provides 
especially  favorable  terms  for  state  or  municipal 
developments  in  the  national  forests. 

Excellent  as  the  provisions  of  the  Act  are  in 
furthering  water-power  development  in  the  United 
States,  it  is  evident  that  such  states  as  do  not  have 
conservation  commissions,  a  geological  survey,  or 
other  agency  authorized  to  investigate  and  regulate 
the  use  of  the  water-power  in  that  state  are  likely 
to  be  at  great  disadvantage.  Certain  states  have 
near  their  boundaries  great  water  resources.  If 
these  are  developed  bv  extra-state  corporations  and 
the  power  transmitted  to  the  adjoining  state  for  in- 
dustrial use,  the  owner  state  loses  the  utilization 
of  a  valuable  natural  resource.  If  a  city  is  situated 
near  a  national  forest,  a  private  manufacturer  may 
use  the  water  resources  of  the  forest  under  Federal 
license,  and  the  municipality,  desiring  to  extend  its 
l>ower  facilities  or  water  supply  may  have  to  go  a 
great  distance  and  be  at  great  expense  to  orovide 
what  it  should  have  available  near  at  hand.  It  is 
evident  that  the  provisions  of  the  Water-power  Bill 


ar(!  eminently  fair  and  favorable  tcj  states  and  muni- 
cipalities, but  they  must  be  provided  with  the  ad- 
ministrative machinery  to  preserve  and  utilize  their 
water  re.s(Hirces.  .Several  slates,  not  so  provided 
with  water  use  laws,  or  commissions  for  their  en- 
forcement, have  recently  been  stimulated  to  pro- 
vide them  by  the  pas.sage  of  the  Water-power  Act. 
Those  states  or  numicipalities  having  water  re- 
sources <jf  magnitude  will  do  well  to  immediately 
investigate  their  potentialities,  enact  laws  regarding 
their  use,  and  provide  a  commission  to  investigate 
and  regulate  the  development  of  power  projects, 
whether  (jr  not  these  come  under  the  provisions  of 
the  Water-power  iiill. 

Report  on  Milwaukee's 
Water  Supply' 


Rapid  sand  filters  recommended,  of  160 
million  gallons  capacity  and  with  special 
coagulant-mixing  devices,  and  chlorine 
treatment,   estimated   to   cost   $4,580,000. 


RECOMMENDATIONS 

"As  a  result  of  the  study  of  the  detailed  data 
set  forth  in  this  report,  and'  from  a  knowledge  of 
local  conditions  obtained  from  personal  obser- 
vation for  a  period  of  more  than  a  year,  certain 
conclusions  have  been  reached  which  have  been 
embodied  in  the  following  recommendations: 

"1.  That,  in  view  of  the  present  polluted  con- 
dition of  the  city's  water  supply  and  the  prob- 
able continuance  of  dangerous  contamination, 
even  if  the  best  methods  now  known  are  used  to 
dispose  of  the  sewage  of  the  city,  there  be  con- 
structed a  filtration  plant  of  the  rapid  sand  type, 
and  that  the  project  be  gotten  under  way  im- 
mediately. 

"2.  That  this  filtration  plant  be  located  on  the 
lake  front  near  the  shore  shaft  of  the  Linwood 
avenue  intake  tunnel. 

"3.  That  on  account  of  the  increasing"  con- 
sumption of  water  by  the  rapid  growth  of  the 
city,  the  filter  plant  be  constructed  to  have  a  ca- 
pacity of  not  less  than  160  million  gallons  per 
day,  based  upon  the  usual  rate  of  filtration  for 
this  type  of  plant,  and  thai  it  be  so  designed  that 
extensions  of  the  plant  may  be  made  in  the 
future. 

"4.  That  in  designing  the  filter  plant,  advan- 
tage be  taken  of  certain  information  gained  in 
tlie  experimental  work,  namely,  that  adequate 
mixing  of  coagulating  chemical  solutions  with 
the  water  may  be  obtained  in  comparatively 
simple  devices  of  much  less  cost  than  those  now 
commonly  employed;  that  a  period  of  sedimenta- 
tion after  coagulation  be  provided  of  not  less 
than  three  nor  more  than  four  hours,  based  upon 
theoretical  displacement;  that  a  filter  sand  be 
used,  having  an  effective  size  of  not  less  than 
0.35  m.m.,  nor  more  than  0.40  m.m. ;  and  that 
conduits  and  pipe  lines  be  provided  of  such  size 
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that  rates  of  filtration  from  1^  to  20  per  cent  ni 
excess  of  the  nominal  rate  may  be  utilized. 

"5  That  disinfection  of  the  water  atter  being 
filtered  be  practiced  as  a  second  line  of  detense 
against  contamination  ;  that  chlorine  be  used  tor 
this  purpose,  and  that  the  amount  applied  be  ap- 
proximately one-half  that  which  was  used  on  an 
average  in' treating  the  raw  water  supply  of  the 
city  during  1919. 

%  That  no  attempt  be  made  at  the  present 
time  to  employ  ozone  as  a  disinfecting  agent  tor 
either  the  raw' or  filtered  water,  since  the  experi- 
mental evidence  obtained  indicated  the  apparatus 
had  not  been  developed  sufficiently  to  produce 
ozone  at  low  enough  cost  to  enable  it  to  compete 
with  chlorine  as  a  disinfecting  agent;  and  that 
the  first  cost  of  installation  and  the  subsc-quent 
co^t  of  operation  and  mairtenance  would  be  too 
high  for  use  in  a  large  municipal  plant  ot  the  size 
required  bv  Milwaukee. 

ESTIMATED   COSTS 

Owing  to  present  conditions  as  to  prices  ot  ma- 
terials and  labor,  it  would  not  seem  practicable 
to  make  any  very  reliable  estimate  as  to  the  cost 
of  a  plant  which,  if  begun  at  once,  woula  not  be 
completed  for  several  years :  and  yet  it  was  neces- 
sary to  form  some  idea  of  what  the  cost  would  be. 
In  making  this  estimate  Mr.  Ellms  based  his 
figures  on  plants  of  similar  size  to  the  proposed 
plant,  and  present  prices. 


The  site  which  seemed  most  suitable  of  those 
available  for  the  plant  was  on  the  lake  front  near 
the  present  intake  tunnel,  the  shore  tunnel  which 
conveys  water  to  the  North  Point  pumping  sta- 
tion and  a  new  tunnel  now  under  construction. 
He  selected  the  junction  of  the  intake  tunnel  run- 
ning west  to  the  new  pumping  station.  But 
there  is  little  room  on  land  for  building  a  filter 
plant  at  this  point  and  land  will  have  to  be  made 
into  the  lake  at  an  estimated  cost,  including  pro- 
tection wall,  of  $382,700.  He  believes,  however 
that  a  plant  at  this  point  would  become  an  object 
of  great  interest  to  the  public,  and  would  add 
materially  to  the  beauty  of  the  contemplated  im- 
provements along  the  shore  of  the  lake. 

In  addition  to  the  cost  of  the  protection  wall 
and  filling  of  the  site,  the  estimated  cost  includes 
S867  440  for  foundations,  including  excavation, 
cotter  dam  and  piles;  $782,000  for  coagulation 
basins  mixing  fiume  and  discharge  conduits; 
$1  500  000  for  filter  tanks,  piping,  valves,  gates, 
filter  equipment  and  filtered  water  reservoir; 
$448  000  for  chemical  house,  wash-water  tank, 
and 'low-service  pumping  station;  to  which  is 
added  15  per  cent,  or  $(>00.000  for  contingencies 
and  engineering,  giving  a  tota    of  34,d80  14U 

The  cost  of  operation  includes  that  of  lifting 
the  water  from  the  intake  shaft  to  the  mixing 
fiume  From  this  point  it  will  flow  by  gravity 
to   the   filtered   water  basin   and   thence   through 
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tiiiiin.-l.s  to  llic  i>uin|Mii^  stations.  I  he  cost  of 
tills  pumping  slioulil  lie  iialudc'd  as  part  ot  the 
cost  ol  purilicatioii.  Mure  would  \n-  a  total  lilt 
of  .55  fret,  and  the  cost  would  l>o  approximately 
^\.9i)  \nv  million  j.;alloiis  if  doii-  with  electric 
motors  (h'ixiu}.;  ciiitrifuj^al  pum|)s,  or  70  (cuts 
per  million  gallons  if  tlic  pumps  are  driven  by 
steam  luiliines;  these  costs  beinj;  based  upon  a 
combined  efliciency  of  pumps  and  motor  (jf  75 
pel  icnt  of  the  water  horse  power,  and  electric 
current  at  $1.25  per  k.w.ii.  ;  and  sleam  at  a  cost 
of  35  cents  per  thousand  pouiub.,  with  13.0 
pounds  per  horsei)ower-hour.  'I'hese  figi'ies  arc 
for  i)()wer  oidy.  I  urification  is  estimated  t(j  cost 
about  $1  per  million  gallons,  of  which  the  cost 
of  the  chemicals  will  be  about  40  to  45  per  cent, 
the  halance  being  for  labor  and  materials  for 
(>j)eration  and  maintenance.  Disinfection  with 
chlorine  is  included  in  the  chemicals  but  would 
cost  only  about  15  to  20  cents  per  million  gallons. 
/\s  for  ozone  disinfecting,  it  was  estimated  that, 
with  electricity  at  1  cent  per  k.w.h.,  the  production 
of  the  ozone  alone  would  cost  over  $4  a  million 
gallons,  while  that  of  compressing  and  applying 
it  would  probably  exceed  this,  and  in  addition 
there  would  be  a  loss  of  head  by  water  in  pass- 
ing through  the  ozone  towers.  It  appearing  that 
the  cost  of  disinfecting  by  ozone  would  be  ap- 
proximately 50  times  as  great  as  by  chlorine,  no 
attempt  at  accurate  estimating  was  made. 

Summing  up.  assuming  a  plant  of  160,000.000 
gallons  daily  capacity  and  a  cost  of  $4,500,- 
000,  the  operation  and  maintenance  charges 
would  be  from  $5  to  $6  per  million  g'allons,  and 
the  fixed  charges  about  the  same,  or  a  total  of 
$10  to  $12  per  million  gallons.  This  would 
amount  to  only  1  to  1.2  cents  per  thousand  gal- 
lons, which  is  certainly  i  small  amount  to  pay 
for  insurance  against  water  borne  diseases  as 
well  as  for  providing  a  clear  and  i)rilliant  water 
of  the  most  acceptable  character. 


Changes  in  Garbage  Disposal  Proposed 
at  Portland 

Municipal  collection  of  garbage,  or  at  least  a 
complete  change  from  the  present  method  of 
garbage  disposal  in  Portland,  Oregon,  seems  in- 
evitable. The  city  council  on  July  30  authorized 
a  call  for  bids  for  the  privilege  of  either  collecting 
or  disposing  of  Portland  garbage.  With  such 
bids  before  the  council  by  September  10,  it  is 
hoped  that  some, proposal  may  be  submitted  to 
the  voters  at  the  November  election. 

City  commissioner  Bigelow  has  investigated 
various  proposals  made  by  reduction  plants  and 
garbage  collection  agencies  and  said  he  was  satis- 
fied that  some  plans  suggested  would  be  more 
satisfactory^  to  the  city,  both  from  a  financial  and 
a  health  viewpoint,  than  the  system  now  in 
operation. 

It  is  the  plan  of  commissioner  Bigelow,  ap- 
proved by  the  council,  to  obtain  bids  from  firms 
and  individuals  prepared  to  tackle  the  Portland 
garbage  problem.  Bids  will  be  called  for 
through  aclA-ertisements  intended  to  reach  all 
persons  interested  in  the  subject. 


Such  bids  must  be  sui)milted  to  the  council  by 
September  10,  after  which  time  the  council  will 
make  a  careful  investigation  of  the  various  pro- 
posals and  select  the  most  suitable  fr^r  sul;mis- 
sion  t(j  the  voters. 

The  Los  Angeles  plan  is  looked  upon  v\ith  con- 
siderable favor. 

Under  the  present  system  r)f  garbage  collection 
in  Portlanri  it  is  estimated  that  not  more  than 
one  thirfj  of  all  the  garljage  is  collected  and 
destroyed  at  the  incinerator.  'i"he  collection  is 
in  the  hands  of  private  cf>llectors  who  charge  a 
monthly  fee  for  their  services.  The  charge  re- 
sults in  many  people  in  the  city  refusing  to  util- 
ize the  present  system.  Garbage  disposal  by  in- 
dividuals, in  many  cases,  is  said  to  be  a  menace 
to  public  health. 

At  least  a  dozen  firms  operating  throughout 
the  United  States  arc  expected  to  bid  for  the 
privilege  of  collecting  garbage  in  Portland,  or 
l)aying  for  the  garbage  the  city  will  collect  in 
the  event  the  voters  indorse  the  plan. 


Building  San  Pablo 
Filters 


Best  equipped  and  most  modern  filter  in 

California,  built  on  steeply  sloping  land. 

Also  the  highest  hydrauHc-filled  dam  in 

the  country. 


The  water  supply  for  Alameda,  Oakland, 
Berkeley  and  a  number  of  smaller  California 
municipalities  on  the  east  side  of  San  Francisco 
Bay  is  provided  by  the  East  Bay  Water  Com- 
pany, the  total  amount  supplied  being  in  the 
vicinity  of  20  million  gallons  daily.  This  is  near- 
ly the  maximum  capacity  of  the  water  sheds  and 
reservoirs  controlled  by  the  company,  and  about 
four  years  ago  it  began  the  construction  of  what 
is  known  as  the  San  Pablo  project,  which  will 
give  it  an  added  average  capacity  of  12  million 
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gallons  a  day,  with  a  peak  capacity  50  per  cent 
greater.  The  cost  is  estimated  to  be  about  $3,- 
500,000.  The  following  description  of  the  con- 
struction work  on  this  project,  and  especially  of 
the  filter  bed,  is  condensed  from  an  article  in 
The  Excavating  Engineer. 

The  project  comprises  a  dam  in  the  San  Pablo 
canyon,  a  water  shed  lying  east  of  the  Berkeley 
hills,  an  outlet  tunnel  through  these  hills,  and  a 
filtration  plant  on  the  west  slope  of  the  hills. 

The  dam  is  of  earth,  hydraulic-filled,  with  a 
crest  1350  feet  long  and  55  feet  wide.  It  has  been 
carried  140  feet  above  the  creek  bed  and  forms 
a  reservoir  with  a  capacity  of  7,250  million  gal- 
lons. It  is  proposed  ultimately  to  carry  it  40 
feet  higher,  when  its  capacity  will  be  14,000  mil- 
lion gallons  and  the  water  will  be  backed  up  the 
canvon  for  53/>  miles  \\  hen  completed,  it  will 
probably  be  the  highest  hydraulic-filled  dam  in 
the  countrv,  with  a  base  from  toe  to  toe  of  ap- 
proximately 1400  feet,  and  contain  2,100,000 
cubic  yards  of  material.  Work  has  been  tempor- 
arily suspended  on  the  dam  at  the  height  of  140 
feet,  but  it  is  expected  that  it  will  be  resumed  in 
the  fall. 

The  water  from  this  reservoir  is  brought  to  the 
distribution  system  of  the  company  by  a  tunnel 
13,563  feet  long  through  the  Berkeley  hills,  pass- 
ing 1,000  feet  below  their  crest  The  tunnel  is 
5  feet  6  inches  by  6  feet  6  inches,  horse-shoe 
shaped,  and  lined  with  concrete  with  an  everage 
thickness  of  8  inches.  It  has  a  slope  of  1  in  1,000. 
This  tunnel  passes  under  Wildcat  Canyon  and 
here  a  shaft  305  feet  deep  brings  the  water  from 
the  creek  bed  down  to  the  tunnel  beneath.  The 
dam  and  tunnel  are  being  built  by  Bates  &  Bor- 
land of  Oakland  as  contractors. 

FILTRATION'    PLANT 

At  the  western  end  of  this  tunnel  the  water  is 
discharged  into  a  filtration  plant  which  is  said 
to  be  the  best  equipped  and  most  modern  of  its 
kind  in  California.  From  the  tunnel  the  water 
enters  a  42-inch  steel  pipe  line  which  discharges 
through  a  net  work  of  pipes  into  an  aerator  basin 
80  feet  square.  Adjacent  to  this  basin  is  a  double 
coagulation  basin  300  feet  long  by  170  feet  wide, 
divided  into  two  basins  by  a  middle  partition 
wall.  The  water  passes  through  a  Venturi  meter 
in  going  from  the  aerator  to  the  coagulation 
basin. 

After  receiving  the  coagulant,  the  water  pass- 
es through  the  headhouse  to.  the  filter  beds,  of 
which  there  are  eight  arranged  in  a  double  row 
of  four  each.  The  net  area  of  each  bed  is  532 
square  feet.  A  wash-water  tank  is  placed  on  the 
hill  above  the  plant,  giving  pressure  for  washing 
the  filters.  Another  small  reservoir  still  further 
up  the  hill  furnishes  water  at  a  higher  constant 
pressure  for  operating  the  hydraulic  valves  and 
other  auxiliaries.  The  plant  is  so  laid  out  that 
space  is  left  for  eight  more  filter  beds  when  these 
are  needed. 

From  the  filters  the  clear  water  pases  to  a  pure- 
water  reservoir  having  a  capacity  of  6  million 
gallons,  from  which  reservoir  it  passes  directly 
into   the   distribution    system.     The   reservoir   is 


351   feet  by  1()9  feet,  with  a  concrete  roof  which 
will  be  covered  with  3  feet  of  soil  and  sod. 

All  the  water  used  in  washing  the  filters  will 
be  carried  to  small  basins,  where  the  solid  matter 
will  be  allowed  to  settle  out  and  the  water  be 
pumped  back  to  be  filted  again,  no  water, 
therefore,  being  wasted. 

Excavating  for  the  filtration  plant  was  begun 
in  July,  1919,  and  on  January  7,  1920,  excavation 
work  was  finished.  The  excavating  was  done  by 
means  of  an  ISPj  P>ucyrus  revolving  shovel  on 
caterpillars.  The  ground  had  a  slope  averaging 
17  degrees  and  in  some  places  reaching  45  de- 
grees, and  all  of  the  basins  were  made  in  cut  and 
fill,  the  excavated  material  being  used  for  the 
embankments  on  the  lower  sides,  the  most  im- 
pervious materials  being  placed  so  that  they 
would  come  next  to  the  concrete  work.  Fresno 
scrapers  were  used  for  levelling  the  embankment 
and  also  on  side-hill  work  to  form  benches  for 
the  fills.  The  material  excavated  was  about  30 
per  cent  sandstone  and  the  rest  a  conglomeration 
of  disintegrated  sandstone,  shale,  and  igneous 
rock.  Blasting  was  used  for  about  75  per  cent  of 
the  material.  The  maximum  depth  of  excava- 
tion was  51  feet.  All  of  the  excavation  was  done 
by  the  shovel  named,  except  that  for  about  three 
weeks  a  Thew  ;\s-yard  revolving  shovel  was  used 
in  addition. 

The  clear  water  basin  re(iuired  43,000  cubic 
yards  of  excavation,  the  coagulation  basin  24,000 
yards,  the  filters  15,000  yards,  the  aerator  1,000 
yards,  and  the  wash  water  basin  1,500  yards;  a 
total  of. 84,500  cubic  yards.  This  material  was 
hauled  an  average  distance  of  about  400  feet  by 
2-yard  Troy  wagons. 

From  8  to  13  wagons  were  used,  the  average 
being  11,  and  they  were  so  well  organized  that 
the  shovel  never  had  to  wait  for  a  wagon  but 
worked  steadily,  with  practically  no  breaks  in 
the  schedule  of  making  a  complete  cycle  in  20 
seconds.  Three  horses  were  used  on  most  of  the 
wagons,  although  an  occasional  snatch  team  was 
used  for  hauling  and  fuel. 

All  suitable  material  was  used  in  making  the 
embankments,  and  the  successive  layers  were 
rolled  by  means  of  a  10-ton  Austin  steam  ma- 
cadam roller,  the  slopes  of  the  embankments  be- 
ing finished  by  hand. 

The  steam  shovel  averaged  about  500  yards  a 
day  of  eight  hours,  the  highest  record  being  an 
average  of  600  yards  a  day  for  a  period  of  23 
days.  All  the  work  was  carried  on  with  one 
operator,  one  fireman  and  one  general  untility 
man. 

The  filtration  plant  will  cost  about  $500,000 
and  was  designed  by  Hazen,  Whipple  &  Fuller  of 
New  York.  The  resident  engineer  in  immediate 
charge  of  the  work  was  (ieorge  W.  Hawley. 


Highway  Engineering  Scholarsliip 

j.  G.  Culbertson,  manufacturer  of  automobile 
trucks,  has  established  at  the  University  of  Texas, 
a  scholarship  with  an  annual  income  of  $300,  to 
be  awarded  every  year  to  a  student* specializing 
in  highway  engineering. 
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Soft  Spots  ill  Road  Siil)grades 

A  thcorv,  or  possibly  it  might  better  be  called 
a  suggestion,  as  to  the  cause  of  the  formation  of 
soft   spots   in   subgrades  under  roads,   especially 
in  clavev  soil,  was  given  to  the  writer  by  James 
M.    Sinrdevant,    division    engineer    of    the    New 
\()rk     State     Highways,     while     discussing    the 
I)reaks    which   occurred   in   the   highways  of   his 
division    this    .spring   and   which   were   described 
in  our  i^sue  of  August   14.     It  will  be  recalled 
that  the  numerous  breaks  in  this  instance  were 
caused  bv  a  combination  of  an  unusually  long. 
wet  spring  accompanied  by  the  travel  over  the 
road  of  a  very  great  number  of  very  heavy  trucks. 
It  is  Mr.  Sturdevant's  idea,  as  we  understood 
it,  that,  had  the  number  of  trucks  been  very  much 
less,   perhaps   only   those   which   used   the   roads 
under  previous  conditions,  even  though  the   in- 
dividual weights  had  been  as  heavy,  these  breaks 
would  not  have  occurred.     He  cited  as  an  illus- 
tration of  his  idea  that,  if  wet  clay  be  struck  with 
a  tamper  or  a  hammer,  moisture  would  appear  at 
the   surface  but  in  a  few  seconds  would  be  re- 
absorbed bv  the  clav.     If,  however,  continuous 
repeated  blows  be  delivered  at  a  single  point,  the  • 
moisture     from     considerable     depth    would    be 
forced   to    the    surface,   and   this   would   become 
more   saturated   and   finally   of   jelly-like   consis- 
tencv.      The    same    phenomenon    might   be    con- 
sidered as  occurring  in  the  clay  beneath  a  pave- 
ment   when    this    receives,    from    heavy    truck 
wheels,    repeated    blows    in    more    or    less    rapid 
succession,  such  blows  being  sufficiently  heavy 
to  be  transmitted  through  the  foundation  to  the 
clav    beneath.      The    effect    would    be    to    bring 
moisture  to  the  surface  and,  where  the  conditions 
were    such    as    to-  concentrate    at    one    poi^^t    ^ 
sufficient  amount  of  moisture,  this  would  finally 
produce  a  clay  so  soft  as  to  no  longer  have  suffi- 
cient stabilitv  to  support  the  load,  even  though 
distributed  o'ver  considerable  area  by  a  macadam 
base    15    inches   thick,   or  by   a   concrete  base   6 
inches  thick.  _ 

The  idea  is  an  interesting  one.  W  hether  or 
not  it  is  whollv  or  partially  correct,  the  solution 
would  seem  to'be  the  same— to  prevent  the  pres- 
ence in  the  subgrade.  at  any  point  within  several 


vcrli.al   feel   of  the   under   side  of  the  j,avement, 
nf   aii\    more  moisture  than   the  soil   will   retain 
l)y    nnre   capillary   attraction.      Anything   which 
causes  water  to  collect  at  a  given  point,  such  as 
pot   holes  i>v  depressions  in  an   impervious  sub- 
stratum   which   has  been    filled   in   with   sand   or 
gravel,  or  similar  dejjressions  in  a  rock  cut  made 
in  grading  same,  is  to  be  avoided  and  the  ]>ossi- 
bilitv   of   water   collecting   there   eliminated.      In 
the  'case  of  rock,  probably  the  holes  should  be 
tilled  in  with  a  lean  concrete,  and  in  the  case  of 
clay,  by  impervious  material  of  the  same  nature 
as  "the  rest  of  the  stratum,  the  fdling  material  in 
each  case  being  brought  up  to  a  uniform  grade 
with  the  rest  of  the  surface.     This  at  least  will 
permit   the   water  to  distribute  itself  and  possi- 
bly to  drain  away,  where  otherwise  it  wf)uld  be 
held  in  these  jiot  holes  until  it  either  produced 
a  soft   spot  in  the  manner  above   suggested,  or 
was  gradually  carried  to  the  surface  by  capillary 
attraction  and  evaporated. 


Our  National  Water  Resources 

At  first  thought  the  average  citizen  might  not 
appreciate  the  importance  to  him  of  the  con- 
servation of  the  forests  and  wooded  hills  of  the 
country,  but  engineers  who  have  to  deal  with 
water  supply  and  power  plants  should  certainly 
do  so.  In  an  article  in  this  issue  Professor  Saville 
sums  up  a  great  many  of  the  ways  in  which 
municipalities  are  aff'ected,  these  including  the 
water  supplies  which  are  distributed  through  the 
city  mains,  the  current  which  is  used  for  lighting 
and  power,  the  floods  coming  down  from  the 
upper  waters  of  streams  to  do  in  some  cases 
enormous  damage  to  the  cities  along  their  banks, 
the  use  of  the  woods  and  forests  as  recreation 
areas,  and  other  minor  features. 

In  the  earlv  davs  of  the  country,  when  practi- 
cally all  of  'it  except  the  prairie  regions  and 
deserts  was  covered  with  forest,  the  trees  were 
looked  upon  by  the  settlers  chiefly  as  something 
to  be  gotten  rid  of  in  preparing  the  land  for 
cultivation.  Even  now  a  great  many  think  of 
wooded  land  as  waste  land,  which  the  proper 
utilization  of  our  resources  will  ultimately  clear 
off  for  the  development  of  farms.  To  a  certain 
extent  it  is  true  that  the  country  at  large  would 
benefit  more  bv  farms  than  by  forests ;  but  a  time 
is  reached  in  'each  section  of  the  country  when 
the  land  most  suitable  for  farming  has  been 
devoted  to  this  purpose  and  the  remainder  rnight 
better  be  left  to  the  trees  which  grow  upon  it,  or 
such  growth  be  encouraged  as  the  most  economi- 
cal use  of  such  land,  considering  all  phases  of  the 
public  welfare. 

The  reduction  of  our  forests  to  the  point  where 
timber  becomes  more  expensive  than  brick  or 
stone  for  building  houses  (as  is  now  the  case  in 
some  FAiropean  countries),  and  where  stream 
flow  is  more  irregular  and  floods  more  frequent, 
thus  reducing  the  value  of  w-ater  power  and  in- 
creasing the  damage  from  floods,  are  only  two 
of  the  possibilities  of  neglect  of  this  subject  which 
should  suffice  to  impress  its  importance  upon 
people  generally. 
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All  of  these  things  should  be  appreciated  to 
the  full  by  engineers  engaged  in  connection  with 
public  works  and  public  service,  and  they  should 
be  among  the  foremost  proponents  of  the  con- 
servation of  our  forests. 


Sewage  Treatment  in  English  and  American 
Camps 

The  description  in  this  issue  of  the  experience 
of  English  engineers  in  sewering  the  English 
aerodrome  camps  bears  a  striking  similarity  to 
the  accounts  by  American  engineers  of  their  ex- 
periences in  United  States  camps  during  the  war, 
although  there  are  several  points  of  difference. 
In  each  case  it  was  found  that  the  amount  of 
sewage  to  be  provided  for  was  underestimated 
and  that  special  efforts  were  necessary  to  keep 
the  water  consumption  and  resulting  sewage 
within  the  desired  limits.  Jn  the  matter  of  grease, 
however,  the  experiences  differed,  in  that  the 
English  engineers  report  that  no  trouble  was  ex- 
perienced from  the  grease  in  sewage,  while  the 
American  engineers  experienced  considerable 
difficulty  with  grease ;  both  finding  that  the 
grease  traps  emploved  were  of  little  benefit.  No 
figures  were  given  in  the  article  as  to  the  amount 
of  grease  found  in  the  English  sewage,  and  it 
is  very  possible  that  the  different  kind  and 
amount  of  food  supplied  to  the  English  soldiers 
as  compared  to  the  generous  supply  of  meats  and 
other  fatty  foods  supplied  to  the  American  camps 
is  the  explanation  of  this  difference.. 

The  treatment  in  the  English  camps  appears  to 
have  been  more  thorough  than  in  most  of  the 
.\merican  camps,  and  the  explanation  is  probably 
the  sanie  as  that  of  the  earlier  and  more  general 
attention  paid  to  sewage  treatment  in  England 
than  in  this  country,  namely,  that  streams  into 
which  the  effluents  could  be  discharged  were 
much  smaller  there  than  here,  or  in  some  cases 
were  altogether  lacking. 

On  the  whole,  there  would  appear  to  be  little 
for  American  engineers  to  learn  from  the  experi- 
ences in  the  English  camps,  but  they  will  be  in- 
terested at  least  in  learning  of  the  similarity  of 
conditions  and  of  the  methods  adopted  for  meet- 
ing them. 


Red  Bank's  Water  Works 

In  the  Ad\ance  Contract  Xews  columns  of  the 
August  T  issue  of  Public  ^^'oRKs  appeared  an 
item  stating  that  engineers  engaged  by  the  town 
of  Red  Bank,  N.  J.,  had  advised  that  the  town's 
mains  be  connected  with  those  of  the  Tintern 
Water  Company.  We  have  received  further  in- 
formation concerning  this  from  the  engineers 
engaged  by  the  town,  Tribus  &  Massa  of  New 
York  City.  They  state  that  at  the  time  of  writ- 
ing, their  report  upon  Red  Bank's  water  situa- 
tion had  not  been  presented  as  yet,  bjut  that  they 
had  advised,  as  an  immediate  safeguard  for  fire 
protection,  connecting  with  a  large  main  of  the 
Tintern  Manor  Water  Company,  though  with 
no  recommendation  for  taking  water  therefrom 
^<  ^  regular  source  of  supply  but  simply  in  time 
of  emergency. 


St.  Paul's  Water  Supply 

St.  Paul,  Minnesota,  derives  its  water  supply 
from  two  systems  of  lakes,  with  an  additional 
supply  from  wells  when  necessary.  The  lake 
systems  extend  twenty  miles  north  of  the  city, 
the  various  lakes  being  connected  by  conduits 
and  canals.  Tests  of  the  water  are  made  regu- 
larly and  chlorine  is  administered  whenever  the 
bacterial  count  indicates  this  to  be  desirable,  and 
from  time  to  time  the  city  has  been  officially 
assured  that  its  water  supply  is  safe;  how,  how- 
ever, the  State  Board  of  Health,  having  made  a 
survey  of  the  water  system  and  situation,  has 
advised  the  city  to  install  a  filtration  plant. 
Whether  it  does  so  now  or  not,  it  is  evident  that 
it  must  do  so  eventually,  since  the  supply  from 
the  lakes  is  little  more  than  sufficient  for  the 
present  consumption  and  it  is  probable  that  the 
additional  supply  must  be  drawn  from  the  Mis- 
sissippi river  above  Minneapolis.  The  most  im- 
mediate threat  to  the  purity  of  the  supply,  how- 
ever, is  the  fact  that  the  village  of  Forest  Lake 
is  building  a  sewer  system  which  it  is  said  will 
discharge  into  the  drainage  area  of  the  lake 
supply.  The  advice  mentioned  was  communi- 
cated by  the  State  Board  of  Health  quite  recently 
and  no  action  has  yet  been  taken  upon  it  so  far 
as  we  are  informed. 


A  Comprehensive  Power  Scheme  for 
15,000,000  Population 

With  a  view  to  utilizing  to  the  fullest  extent 
the  water  power  along  the  Atlantic  Seaboard  be- 
tween Boston  and  Washington  for  the  produc- 
tion of  hydro-electric  power,  the  U.  S.  Geological 
"Purvey  is  conducting  an  investigation  for  which 
congress  has  appropriated  $125,000  and  which  it 
is  expected  will  be  completed  in  about  eighteen 
months. 

The  director  of  the  survey,  George  Otis  Smith, 
stated  that  the  chief  objective  of  the  survey  is 
to  investigate  the  possibilities  of  economy  that 
might  result  from  the  establishment  in  the  Bos- 
ton-Washington industrial  district  of  a  general 
system  for  the  generation  and  distribution  of 
electrical  power.  Consideration  will  be  had  not 
only  of  the  present  demands  of  the  area,  but  also 
of  the  future  ones,  including  possible  electrifica- 
tion of  the  railroads  and  more  complete  elec- 
trification of  industries.  It  is  estimated  that  at 
present  only  10  per  cent  of  the  power  used  in 
the  eastern  seaboard  district  is  developed  by 
water  power. 

It  is  probable  that  the  plans  proposed  will  con- 
sist of  a  main  artery  which  would  be  fed  from 
generating  plants  along  the  route  (including 
those  already  in  use  in  the  various  cities),  while 
feeders  from  the  main  artery  will  distribute  the 
power  wherever  needed  in  the  district.  Existing 
plants  would  probably  sell,  for  distribution  by 
the  main  artery,  the  surplus  power  not  needed  in 
their  own  vicinity,  and  additional  water  power 
and  steam  generating  plants  would  be  established, 
their  location  being  chosen  with  reference  to 
source  of  power  rather  than  point  of  demand. 
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Sewajic  TrealnuMil 

at  En<;1isli 

AerodroTTK^s 


Bases  of  calculation  and  kinds  of  treat- 
ment given ;  ventilation,  pumping,  grease 
removal,  and  other  details. 


h 


TIu'  follow  iiig^  (k'scription  of  certain  features 
ot  I  Ik-  methods  employed  in  ICngland  for  sewer- 
ing the  naval  and  military  aerodromes  during  the 
war  and  treating  the  sewage  is  abstracted  from  a 
paper  by  D.  Balfour  which  was  read  before  the 
Association  of  Managers  of  Sewage  Disposal 
"Works  at  Cheltenham,  England. 

In  each  of  the  aerodromes  the  calculation  of 
sewage  volume  was  based  on  a  flow  of  25  gallons 
per  head  per  day,  which  experience  showed  to  be 
none  too  large  ;  in  fact,  in  most  cases  it  exceeded 
this  although  the  consumption  was  considerably 
cut  down  when  steps  were  taken  to  prevent  the 
waste  of  water  at  taps,  flush  tanks,  etc.  (This 
parallels  the  experience  at  aerodromes  ir>  this 
country). 

In  calculating  the  size  of  sewx^rs,  allowance 
was  made  for  a  quarter  of  the  daily  sewage  flow 
discharging  in  one  hour,  or  at  a  maximum  rate 
of  six  times  the  average  flow  ;  but  in  practice  it 
was  found  that  the  maximum  hourly  flow  was 
one  fifth  the  total,  occurring  usually  between  8 
and  10  A.  M.  Practically  no  surface  water  was 
received  and  there  were  no  trade  w^astes.  In  the 
majority  of  aerodromes  the  population  provided 
for  varied  from  400  to  2,000.  But  for  repair 
depots  provision  was  for  2,000  to  5,000,  and  for 
training  schools  up  to  10,000. 

Earthenware  pipes  were  used  for  sewers. 
Where  there  was  no  automatic  flushing,  the 
minimum  grade  allowed  was  1  in  100  for  6-inch 
pipe  and  1  in  70  for  4-inch  pipe ;  but  in  a  number 
of  cases  where  pumping  would  have  to  be  re- 
sorted to  unless  flatter  grades  were  used,  the 
alternative  was  adopted  and  these  were  flushd  by 
automatic  tanks  fed  with  water  from  the  water 
mains. 

"Ventilation  was  provided  by  means  of  4-inch 
cast  iron  pipes  at  the  heads  of  the  sewers  carried 
up  the  gables  or  above  the  eaves  of  buildings, 
and  no  intercepting  traps  were  used  on  the  sewers 
or  drains  owing  to  the  liability  to  cause  stop- 
pages." (English  practice  does  not  yet  generally 
countenance  the  omitting  of  intercepting  traps 
for  the  purpose  of  ventilating  sewers,  as  is  more 
or  less  common  in  this  country).  "Grease  traps 
w^ere  provided  for  the  kitchens  or  cook  houses, 
which  might  have  been  dispensed  with  as  their 
cleansing  was  generally  neglected,  so  that  the 
grease  was  discharged  into  the  sewers,  but  no 
trouble  was  experienced  with  the  same."  (Grease 
gave  a  great  deal  of  trouble  in  the  United  States 
camps,  as  we  described  several  months  ago.) 


'i  he  land  chosi-n  frjr  aerodromes  was  the  flattest 
(jblainable,  and  this  made  it  imp(jssible  in  several 
cases  to  carry  the  sewers  to  an  outlet  without 
pumping.  l*"or  this  purpose  centrifugal  pumps 
were  usfd  driven  by  electric  motors  and  pro- 
vided with  storage  tank;  the  motors  being  auto- 
matically c(jntrolled  by  a  switch  ojjerated  by  a 
llo.it  in  the  storage  tank. 

In  some  cases,  however,  ejcclf>rs  using  com- 
pressed air  and  having  a  capacity  of  from  70  to 
300  gallons  were  employed.  In  most  cases  elec- 
tricity was  iifjt  available  between  11  P.  M.  and 
7  .\.  .M.,  although  it  was  during  the  remainder  of 
the  day,  and  an  air  receiver  of  200  to  4fXJ  cubic 
feet  capacity  was  ]>laccd  outside  the  compressor 
house,  which  held  air  under  100  jKjunrls  per 
square  inch,  which  pressure  was  reduced  by  a 
reducing  valve   to  that  actually  required. 

In  some  cases  the  sewage  was  discharged  into 
the  sewers  of  nearby  cities.  In  a  few  cases  the 
aerodromes  w^ere  situated  on  the  sea  coast  or  a 
tidal  river,  and  the  sew'age  was  discharged  into  a 
storage  tank  with  about  three-quarters  of  a  day's 
capacity  and  the  contents  discharged  on  the  ebb 
tide. 

In  the  majority  of  cases,  however,  the  sewage 
was  treated.  Kfl"ort  was  made  to  make  the  treat- 
ment works  as  automatic  in  their  action  and  as 
fool  proof  as  possible,  requiring  the  minimum 
amount  of  attention.  Previous  experience  had 
shown  that  disposal  by  irrigation  was  unsatisfac- 
tory, and  in  addition  all  land  was  being  used  in- 
tensively for  food  production.  In  the  majority 
of  cases  the  purification  plant  consisted  of  sedi- 
mentation tanks,  percolating  filters  and  humus 
tanks. 

"The  sewage,  on  reaching  the  disposal  works, 
was  discharged  into  a  screening  chamber,  where 
large  solid  matter  was  intercepted  by  an  iron 
screen  fixed  at  an  angle,  the  bottom  being  in  a 
curved  sump  12  inches  below  the  invert  of  sewer 
to  prevent  blockage  of  screen  and  backwatering 
of  the  sewer.  The  intercepted  matter  was  daily 
raked  onto  a  wooden  platform  and  conveyed  by 
a  barrow  and  dug  into  the  land. 

"The  sewage  then  passed  into  rectangular  con- 
crete sedimentation  tanks  which  in  every  case 
were  in  duplicate,  so  that  there  was  always  one 
tank  ready  to  be  put  into  commission  when 
cleansing  of  the  other  was  necessary.  The  total 
capacity  provided  was  equal  to  one  day's  dry 
weather  flow%  so  that  the  sewage  was  given  about 
12  hours  stay  in  the  tank.  At  the  inlet  and  out- 
let ends,  weirs  were  constructed  to  distribute  the 
flow  over  the  whole  width  of  the  tank,  thereby 
reducing  the  velocity  and  preventing  disturbance 
of  the  sediment  deposited  in  the  bottom.  Scum 
boards  let  into  grooves  in  the  tank  further  stilled 
the  flow  as  well  as  preventing  the  egress  of  anv 
solid  floating  matter,  including  grease. 

"The  tank  effluent  then  flowed  into  a  dosing- 
chamber  of  about  one  gallon  per  square  yard  of 
filter  capacity,  the  contents  of  which  were  dis- 
charged by  an  automatic  syphon  and  then  passed 
through  cast  iron  pipes  to  the  revolving  dis- 
tributors. 
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"The  filters,  built  on  concrete  floors,  were  en- 
closed with  9-inch  brick  walls,  which  were  found 
to  be  as  cheap  as  dry  built  battered  stone  walls 
of  greater  thickness.  The  media  consisted  of 
broken  stone  in  most  cases,  as  clinker  was  ex- 
tremely difificult  to  obtain-,  and  was  graded  from 
1  inch  to  2  inches  in  size,  with  a  bottom  layer  6 
inches  deep  of  3-inch  material  acting  as  a  drain- 
age layer.  On  top  of  filter  6  inches  of  3-inch 
media  was  placed — The  depth  of  media  varied 
from  4  feet  6  inches  to  6  feet,  dependent  on  the 
fall  available." 

The  ettluent  from  the  filters  was  discharged 
into  humus  tanks  with  a  capacity  of  three  hours' 
flow  and,  having  deposited  in  these  any  solid 
matter  washed  out  from  the  filter,  the  effluent 
was  usually  discharged  direct  into  the  nearest 
watercourse.  In  some  cases  there  were  no 
streams  and  the  efiluent  was  distributed  over  a 
small  area  of  land  or  into  the  soil  by  sub-irriga- 
tion drains. 

In  those  cases  where  the  stream  was  used  for  a 
domestic  water  supply,  the  effluent  from  the 
humus  tank  was  passed  through  sand  filters  18 
inches  deep,  with  a  bottom  layer  of  fine  gravel 
or  clinker  overlaid  with  coarse,  sharp  sand.  The 
outlets  to  these  filters  were  controlled  by  stop 
valves  so  that  a  few  inches  head  of  water  could 
always  be  maintained  on  the  surface.  This  treat- 
ment was  also  given  to  the  effluent  where  it  was 
to  be  discharged  in  the  vicinity  of  oyster  or 
mussel  beds. 

The  sludge  from  the  tanks  was  placed  in 
trenches  3  feet  deep  and  2  feet  to  4  feet  wide 
which,  when  about  three-quarters  full,  were 
covered  with  excavated  material. 

In  some  cases  where  the  ground  levels  per- 
mitted, double  filtration  was  given  to  the  sewage, 
the  primary  filter  containing  two-inch  media  and 
the  secondary  filter  one-inch  media. 

At  each  plant  a  printed  set  of  rules  for  opera- 
tion and  management  was  hung  up  in  the  tool 
houses  provided  for  the  men  in  charge,  giving 
full  instructions  for  the  daily  routine  work. 
Bottles  were  provided  for  taking  daily  samples 
of  effluent.  One  man  was  able  to  look  after  each 
of  the  smaller  works  efficiently,  being  given 
assistance  when  the  tanks  were  cleaned,  but  two 
or  three  men  were  found  necessary  for  the 
larger  works.  Two  inspectors  had  as  their  sole 
duty  the  making  of  periodical  visits  to  the  works 
to  see  that  they  were  properly  managed  and  good 
effluents  obtained. 

These  aerodrome  sewage  plants  included  75 
gravitation  schemes,  including  tank,  filters,  etc. ; 
20  pumping  schemes  discharging  to  disposal 
works,  20  pumping  schemes  discharging  into 
sewers  or  sewage  disposal  works  of  local  authori- 
ties, and  9  plants  discharging  into  tidal  waters. 
The  plants  included  altogether  over  750  miles  of 
sewer. 


has  so  much  under  way  that  an  ordinance  was 
recently  passed  authorizing  the  director  of  the 
Department  of  Public  Works  to  employ  addi- 
tional engineers  in  the  Bureau  of  Surveys  to 
handle  the  greatly  increased  work  in  the  dis- 
trict survey  offices. 


Refuse  Destructor  at  Syracuse,  N.  Y. 

The  matter  of  disposing  of  the  refuse  of  Syra- 
cuse, N.  Y.,  is  arousing  controversy  between  the 
aldermen  of  that  city.  A  few  years  ago  a  plant 
which  had  been  operated  by  private  parties  was 
leased  by  the  city  and  operated  by  it  until  it 
was  wrecked  by  an  explosion  last  year.  To  re- 
place this,  the  city  has  been  building  a  reduction 
plant  on  which  it  has  already  spent  $250,000,  and 
$94,000  additional  is  asked  for  completing  it.  An 
ordinance  authorizing  an  issue  of  bonds  for  this 
amount  was  rejected  by  the  common  council  a 
n^onth  ago,  the  opponents  stating  that  the  best 
and  cheapest  thing  for  the  city  would  be  to 
abandon  the  plant  which  is  under  construction 
and  not  throw  good  money  after  bad. 

The  figures  presented  by  the  opponents  are 
disputed  bv  Henry  F.  Goldacker.  Deputy  Com- 
misioner  of  Public  Works  in  charge  of  garbage 
disposal.  The  opponents  stated  that  it  would 
cost  the  taxpayers  12  cents  to  reduce  a  pound  of 
grease,  for  which  the  city  is  to  receive  6  cents. 
Mr.  (ioldackcr  replies  that  it  does  not  cost  any- 
thing like  12  cents  to  produce  a  pound  of  grease, 
and  that  grease  can  be  sold  in  the  market  today 
at  9  cents. 

Basing  his  estimate  upon  the  cost  to  other 
cities,  which  he  says  is  about  $1.85  a  ton,  it  will 
cost  Syracuse  this  amount  for  operation  and  $3 
a  ton  for  collecting  the  garbage  and  delivering 
it  at  the  plant.  He  is  quoted  as  stating  that  one 
ton  of  garbage  will  produce  about  400  pounds 
of  grease  worth  about  $36  at  the  present  market 
price.  (This  is  probably  a  mistake,  as  55  to  85 
pounds  is  the  most  obtained  by  other  cities).  In 
additiop,  it  will  produce  about  one  quarter  of  a 
ton  of  tankage  worth  about  $20.  This  leaves 
over  S51  a  ton  for  paving  interest  and  deprecia- 
tion on  the  plant.  (Estimating  75  pounds  of 
garbage  and  $5  for  tankage — more  probable 
figures  gives  $6.90).  The  annual  collection  of 
garbage  in  Syracuse  is  about  15,  700  tons,  show- 
ing an  operating  profit  of  S803,(XX)  a  year,  ac- 
cording to  these  figures.  (Using  the  figures  sug- 
gested bv  the  editor  gives  $108,330,  or  30  per 
cent  of  the  cost  of  the  plant,  which  should  be 
ample  to  cover  interest,  repairs  and  depreciation). 


Philadelphia  Employs  More  Engineers 

While  a  comparatively  small  amount  of  public 
work  is  being  done  in  a  number  of  cities  and 
counties  of  the  country,  the  city  of  Philadelphia 


Damage  to  Toledo's  Filtration  Plant 

On  August  2  the  division  wall  between  the 
two  sedimentation  basins  in  the  filtration  plant 
of  Toledo,  Ohio,  collapsed,  carrying  with  it  a 
section  of  the  roof  of  the  basin.  One  basin  was 
being  filled  when  the  wall  collapsed,  and  the 
pressure  of  this  water  was  the  cause  of  the  acci- 
dent. \\'hat  weakened  the  wall  so  that  it  was 
unable  to  sustain  the  pressure  which  it  should 
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li.i\c'  rrccivcil  witli  ;il)iiii(lant  s;ifi-ty  had  w<\  hi-cii 
discovered  at  llu-  tiiiu'  ol  lliis  wriliiiK.  't  is  <x 
pooled  that  the  hasiii.  whioh  is  100  foot  wide  and 
500  l\rt  loMK.  will  1)0  oloarod  of  tho  vvroaka^;o. 
whioh  now  oooui)ios  about  two  thirds  of  it.  and 
road\'  for  sorvioi-  aj;aiii  by  ahout  the  middle  <i| 
Soptoinlior. 


Tii<ji;liway 

Coiislriiclion  in 

Illinois   in    1920 


Only  one-fourth  of  this  year's  program 
can  be  completed,  but  this  is  equaled 
by   no   other   state   except   Pennsylvania. 


Tho  division  of  Highways  of  the  stale  of 
Illinois  olaimod  in  the  early  part  of  August  the 
work  il  had  aoooniplished  in  constructing  state 
highwaws  this  year  was  far  in  excess  of  that  done 
by  any  other  state  except  Pennsylvania,  whioh 
was  building  about  the  same  amount  as  Illinois. 

In  1919  tho  department  had  let  contracts  for 
about  575  miles  of  roads,  of  which  only  about 
175  miles  was  completed  that  year,  leaving  about 
400  miles  to  be  carried  over  into  the  present 
season.  Contracts  were  awarded  this  year  for 
fifty  additional  miles,  but  the  department  decided 
that  it  would  be  inadvisable  to  award  any  more 
contracts,  for  reasons  already  described  in  Pub- 
lic Works  with  reference  to  other  states  as  well 
as  Illinois. 

\\'ith  all  of  the  efforts  the  contractors  have 
been  able  to  put  forth,  aided  by  the  department, 
they  have  built  this  season  only  a  little  over  one 
hundred  of  the  450  miles.  If  the  contractors 
could  have  got  deliveries  of  materials  as  required, 
fully  twice  as  much  pavement  could  have  been 
laid  without  an\^  additional  expense  to  the  state 
for  supervision  and  very  little  additional  oxer- 
head  expense  to  the  contractors. 

As  in  other  sections  of  the  conntry^  the  delay 
was  due  to  car  shortage.  In  the  latter  half  of 
1919  the  contractors  were  faced  with  a  shortage 
of  cars — first  because  of  the  strike  of  the  railway 
oar  repairers,  second  because  of  tho  steel  strike, 
and  third  because  of  an  embargo  placed  on  open- 
top  cars  due  to  the  impending  coal  strike.  Profit- 
ing by  the  1919  experience,  every  effort  was  made 
by  the  contractors  in  1920  to  store  sufficient  sand, 
gravel,  stone  and  cement  to  carry  them  well  into 
the  season ;  to  this  end  they  were  given  all  possi- 
ble assistance  by  the  department. 

It  was  found,  however,  that  transportation 
conditions  were  worse  than  in  1919.  First,  came 
a  more  pronounced  shortage  of  cars ;  this  de- 
veloped early  in  the  year  when  it  became  impos- 
sible to  get  box  cars  for  shipping  cement.  The 
cement  companies  resorted  to  the  use  of  stock  cars 
and  open-top  oars  in  order  to  overcome  the  short- 


age. Second,  this  shortage  was  greatly  increased 
by  the  switchmen's  strike.  Third,  the  coal  situa- 
tion whioh  tied  up  a  very  large  number  of  cars 
for  a  considerable  period  of  time  became  acute 
much  earlier  than  usual,  resulting  in  an  order 
being  issued  by  the  Car  .Service  Commission 
restricting  the  use  of  oi)en-t()p  cars  to  fifty  per 
cent  of  the  requirements  oi  any  producer  <>i  ma- 
terials; and  also  providing  that  cipen-top  cars 
. ould  not  be  used  for  carrying  commodities  that 
could  be  as.  readily  shipped  in  (jther  classes  of 
equipment.  This  order  prevented  the  sand, 
gravel  and  stone  products  from  getting  suffi- 
cient cars  to  take  care  of  the  highway  contrac- 
tors; and  also  prevented  the  shipment  of  cement 
in  open-top  cars,  h'ourth,  the  order  issued  by  the 
Car  Service  Cfjmmission  was  ffjilowed  by  an 
order  from  the  Interstate  Commerce  Commission 
which  provided  that  coal  cars  could  be  loaded 
with  other  commodities  only  when  returning  in 
the  direction  of  the  mines. 

Those  two  orders  issued  from  Washington 
whioh  are  in  effect  at  the  present  time  have 
demoralized  ship])ing  conditions  as  applied  to 
road  building  materials  and  made  it  impossible 
for  the  contractors  to  depend  upon  regular  de- 
liveries. Practically  all  of  them  have  been 
obliged  to  shut  down  at  frequent  intervals  be- 
cause of  the  shortage  of  materials,  some  of  them 
for  weeks  at  a  time.  The  department  has  kept 
in  constant  touch  with  the  requirements  of  the 
contractors,  with  the  material  producers  and  rail- 
road officials,  endeavoring  to  assist  in  procuring 
cars  and  securing  shipments  of  materials,  so  as 
to  keep  as  many  contractors  as  possible  at  work. 
It  requires  about  450  cars  per  day  to  transport 
material  for  the  highw^ay  w^ork  being  carried  on 
in  Illinois  and,  assuming  that  it  takes  ten  days 
for  a  car  to  make  a  round  trip,  it  would  be  neces- 
sary to  keep  4,500  cars  in  this  service  for  the 
entire  season. 

More  than  forty  contractors,  many  of  them 
with  two  paving  machines  and  several  with  three 
or  more,  have  been  in  readiness  to  carry  on  this 
work  since  the  early  part  of  the  season,  but  prac- 
tically none  of  them  have  been  able  to  operate 
more  than  one  paving  machine  at  a  time. 

In  order  to  assist  the  contractors  to  obtain 
cement  for  the  work,  the  highway  department 
arranged  some  weeks  ago  for  the  shipment  of 
50,000  barrels  of  cement  by  barge  from  the  plant 
of  the  Atlas  Portland  Cement  Company-  at  Han- 
nibal, Missouri,  to  Alton  and  East  St.  Louis,  this 
cement  to  be  used  on  the  National  Old  Trails 
Road  and  on  the  road  from  East  St.  Louis  to 
Springfield.  L^p  to  August  7,  11,000  barrels  had 
already  been  delivered  and  shipments  were  con- 
tinuing, and  it  was  expected  that  the  entire  ship- 
ment would  be  completed  during  the  month  of 
August. 

In  spite  of  these  drawbacks,  unless  conditions 
become  worse  than  at  present  most  of  the  small 
contractors  will  have  completed  their  contracts 
by  the  end  of  the  season,  while  the  larger  con- 
tractors will  have  a  very  substantial  part  of  their 
work  done.  There  will  be  completed  many 
stretches   of   pavement   fifteen    to    twenty   miles 


200 


P  L'  B  M  C     W  O  II  K  S 


Vol.  H),  No.  9 


long  and  several  stretches  seventy  to  one  hun- 
dred miles. 

Although  pa\ing  materials  were  difficult  to 
obtain,  this  did  not  interfere  seriously  with  other 
work  on  the  highways  which  could  be  done, 
especialh^  constructing  small  bridges  and  cul- 
verts and  grading.  In  many  places  there  arc 
heavy  fills  to  be  made  which  will  require  at  least 
a  year's  time  for  settlement  before  pavements 
should  be  laid  on  them.  A  few  weeks  ago  con- 
tracts were  awarded  for  eight  sections  between 
Vandalia  and  Carbondale  and  bids  were  called 
for  on  August  11  and  August  25  covering  several 
other  sections.  \\  ith  this  heavy  grading  com- 
pleted, pavements  can  be  built  next  year  in  con- 
tinuous stretches  where  otherwise  it  would  be 
necessary  to  postpone  the  paving  of  these  em- 
bankment sectir^ns  until   the  grading  has  settled. 


Delays  in  Pennsylvania  Highway  Work 

The  State  Highway  Commissioner  of  Pennsyl- 
va/nia,  Louis  S.  Sadler,  on  returning  from  a  tour 
of  the  state  on  August  14,  stated  that  the  several 
hundred  contracts  now  in  force  are  being  seri- 
ously hampered  through  the  inability  of  the  con- 
tractors to  obtain  shipments  because  of  embar- 
goes on  open-top  cars.  There  are  267  contracts 
in  force  at  the  present  time  involving  the  con- 
struction of  993.29  miles  of  highways.  This 
season  to  date  109.24  miles  have  been  completed, 
which  mileage  could  have  been  more  than 
doubled  with  reasonably  favorable  conditions. 


Extensive  Highway  Construction  For  Indiana 

Lorenzo  H.  Wright,  director  of  the  Indiana 
Highway  Commission,  announces  the  program 
for  1921  to  cover  the  paving  of  500  miles  of  road 
and  the  maintenance  of  2,500  miles  of  road  at 
an  expense  of  $26,000,000  or  more.  It  is  expected 
that  maintenance  will  cost  about  $3,000,000  and 
that  $2,500,000  additional  may  be  secured  by 
doubling  automobile  license  fees. 


Denver's   Municipal 
Asphalt  Plant 

The  city  of  Denver  plans  to  lay  115,000  square 
yards  of  asphaltic  concrete  this  year,  the  esti- 
mated cost  of  which  is  something  over  $200,000. 
This  amount  has  never  previously  been  laid  by 
the  city  in  one  season  but  it  is  believed  to  be 
possible  this  year  because  of  improvements  which 
have  been  made  at  the  municipal  asphalt  plant 
which  have  doubled  its  capacity.  This  plant  is 
now  turning  out  sufficient  material  to  Dave  an 
average  of  2,000  square  yards  a  day,  as  much  as 
2,400  square  yards  having  been  laid  in  a  day. 

By  the  middle  of  July  the  city  had  laid  29^600 
square  yards  on  one  street  at  a  cost  of  $45,355, 
and  48,370  square  yards  on  another  street  was 
nearing  completion  at  that  time. 

Some  of  the  streets  to  be  paved  this  year  are 


already  paved  with  concrete,  on  which  the  as- 
phaltic mixture  will  be  laid  after  the  surface  of 
the  concrete  has  been  thoroughly  cleaned.  One 
district  which  will  be  paved  this  year  was  to  have 
been  paved  six  years  ago  at  a  cost  of  $1.64  per 
square  yard  but  the  property  owners  protested 
against  it.  They  are  now  asking  for  the  pave- 
ment although  it  will  cost  them  $2.75  oer  square 
yard,  the  total  area  to  be  paved  being  18,900 
square  yards. 

The  improvements  at  the  asphalt  plant,  in 
addition  to  increasing  capacity,  have  also  in- 
creased the  economy  of  operation,  and  it  is  esti- 
mated that  $10.80  per  ton  will  be  saved  in  the 
purchasing  and  handling  of  the  asphalt  used  at 
the  plant.  The  saving  in  purchasing  is  due  to 
the  fact  that  the  city  is  now  able  to  order  in 
carload  lots,  which  permits  a  saving  of  $7  per 
ton  over  purchasing  by  the  barrel  which  was  nec- 
essary formerly.  In  addition,  there  was  formerly 
a  loss  of  asphalt  in  removing  it  from  the  barrels, 
which  is  now  eliminated.  This  loss  and  the 
freight  on  the  barrels  is  estimated  by  the  super- 
intendent of  the  municipal  asphalt  plant,  Charles 
L.  Draney,  to  amount  to  about  $3  a  ton. 

The  city  orders  asphalt  in  lots  of  five  car  loads. 
The  asphalt  is  heated  by  the  steam  coils  in  the 
cars  and  run  into  a  tank  40  feet  long,  13  feet 
wide  and  9J/2  feet  deep.  At  the  bottom  of  this 
tank  are  steam  coils  which  keep  the  asphalt  con- 
tinuously heated  and  ready  for  pumping.  From 
this  tank  the  asphalt  is  pumped  without  any 
delay  to  the  mixing  plant. 

Saving  in  handling  at  the  plant  is  due  mainly 
to  the  installation  of  a  derrick  and  an  asphalt 
pump  and  storage  tank.  By  means  of  the  derrick, 
using  clam-shell  buckets,  the  city  is  able  to  un- 
load material  and  store  it,  and  transfer  it  from 
the  stock  pile  to  the  mixing  plant  more  rapidly 
and  economically  than  before,  the  derrick  elimin- 
ating the  use  of  three  teams.  For  storing  the 
material  there  has  been  built  a  three-compart- 
ment bin  holding  crushed  slag  and  two  grades  of 
sand.  The  use  of  this  bin  prevents  any  inter- 
mission in  the  continuous  operation  of  the  plant 
waiting  for  one  or  another  of  the  mineral 
aggregates. 

The  saving  made  at  the  plant  is  indicated  by 
the  pay  roll  last  year  and  this,  although  this  does 
not  allow  for  the  increased  output  of  this  year. 
The  roll  is  made  up  twice  a  month,  and  beginning 
with  the  second  half  of  March  of  1919  and  of 
1920  respectivelv.  the  pay  rolls  were  as  follows: 
$2,533,  $2,615; '$3,345,  $2,915;  $3,659,  $2,704; 
$4,744,  $3,457;  $4,515,  $3,419. 

In  addition  to  the  improvements  at  the  plant, 
the  department  has  added  to  its  street  equipment 
a  conveyor  and  a  heavy  scarifying  machine 
draw-n  by  a  caterpillar  tractor.  Two  men  at  $8 
per  day  on  the  conveyor  take  the  place  of  eighteen 
shovelers  at  $4  a  day.  The  use  of  the  cater- 
pillar-drawn scarifier  replaces  a  considerable 
number  of  light,  horse-drawTi  scarifiers  and 
blades  and  is  estimated  to  save  nearly  $100  a  day; 
in  addition  to  which  the  new  machine  cuts  deep- 
er and  prevents  the  marcel  wave  effect  left  by  the 
light  machines. 


Aidiyr  JH,   1!»J() 
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Recent  l^ej^al  Decisions 


MATI.IUAI.MAN'S    LIKN    GOOD    AS    AGAINST    ASSI(;NI:|-.    OK 
CONTRACTOR 

,\  road  roiitractor  nitcicc]  into  an  agrccim:iU 
wluirhy  hr  assij^ncd  his  coiitracl  to  one  who 
linaiurd  hmi  and  \\  lio  was  to  ri'ocivc  a  spc'cifird 
l)ortion  ot  the  proceeds.  It  is  held,  Slanshury  v. 
I'Va/er,  (Cal.)  1S9  Tac.  495,  that  the  lien  of  one 
fnrnishin};  material  to  the  contractor,  and  who 
filed  with  the  county  the  notice  of  claim  re(|uircd 
l)\  C  alifornia  (ode  (iw  I'roc.  §  1184,  entitles  the 
materialman  to  bonds  or  money  due  from  the 
count \  to  the  contractor  as  against  the  assignc. 
It  would  make  no  difference  whether  or  not  the 
contractor  took  a  subcontract  under  his  assignee 
and  the  materials  were  furnished  to  the  sub- 
contractor. 


IMPROVEMENT    CONTRACTOR'S    BOND    PROTECTION    TO 
MATERIALMAN 

In  a  suit  against  the  surety  on  the  bond  of  a 
contractor  with  a  city  for  a  reinforced  concrete 
floor  for  a  viaduct  in  the  city,  the  Ohio  Supreme 
Court  hold,  Royal  Indemnity  Co.  v.  Northern 
Ohio  Granite  &'  .Stone  Co.,  126  N.  E.  405,  that  the 
rule  of  strict  construction  ordinarily  applied  in 
favor  of  privvate,  voluntary  sureties  does  not 
ai)ply  to  the  class  of  sureties  which,  for  a  pecun- 
iary consideration,  undertakes  to  indemnify  an 
owner  of  a  construction  against  the  defaults  of 
the  principal  contractor.  In  such  contracts, 
where  ambiguous  terms  are  employed,  that  con- 
struction should  be  adopted,  if  consistent  with 
the  purpose  to  be  accomplished,  most  favorable 
to  the  beneficiary.  And  a  surety  of  this  charac- 
ter, which,  by  its  contract,  assures  the  faithful 
performance  thereof  by  a  principal  who  agrees 
to  furnish  labor  and  materials  on  a  structure,  at 
his  own  risk,  cost,  and  expense,  is  liable  to  a 
materialman  who  furnishes  material,  in  default 
of  the  principal's  payment  therefor.  Where  con- 
tracts for  improvements  are  entered  into  between 
an  owner  and  a  surety,  which  receives  a  pre- 
mium for  its  engagement  of  fidelity,  terms  may 
be  employed  which  fairly  contemplate  that  finan- 
cial protection  of  subcontractors,  who  employ 
labor  and  furnish  material  for  the  structure  con- 
templated in  the  bond. 


EMPLOYEES  CANNOT  SUE  FOR  WAGES  UNDER  NEW  YORK 
STATE    HIGHWAY    CONTRACTOR'S    BOND 

The  New  York  Court  of  Appeals  holds,  Fos- 
mire  v.  National  Surety  Co.,  127  N.  E.  472,  that  a 
bond  given  by  a  highway  contractor,  under  New- 
York  Highway  Law,  §  130,  Subd.  7,  conditioned 
for  performance  and  completion  of  the  contract 
within  the  time  prescribed  and  for  the  pro- 
tection of  the  state  against  excess  cost,  damages, 
etc.,  and  for  payment  of  w^ages,  gives  a  cause  of 
action  in  favor  of  the  people  only,  and  not  in 
favor  of  a  laborer  for  unpaid  wages  due  from 
contractors  to  himself  and  fellow  laborers  under 
assignments.  The  dominant  purpose  of  the  bond, 
the  protection  of  the  state,  would  be  defeated  if 


laboicrs  may  ignore  tin-  |)nblie  and  sue  in  their 
own  right.  They  may  then  sue  for  wages  as 
often  as  there  is  default,  and,  exhausting  the 
penalty  of  the  bond,  leave  nothing  for  the  state. 
The  state  did  not  intend  to  make  the  employees 
of  its  <  ontractors  the  beneficiaries  of  a  cause  of 
action  to  be  enforced  in  hostility  to  its  own.  A 
diOerent  question  would  arise  if  the  bond  had 
been  conditioned  for  the  payment  of  wages  and 
nothing  else.  The  interest  of  the  state  in  the 
welfare  of  thf)se  who  labor  fm  its  public  works 
might  then  point  to  an  intention  to  create  a  cause 
of  action  in  their  favor. 


AGREEMENT      AS      TO      MEASUREMENT      OF      SAND      AND 

GRAVEL     SOLD-RIGHTS     OF     MATERIALMEN     FIXED 

BY    LAW 

Where  a  contract  for  material  specifically 
stated  the  gravel  was  to  be  delivered  at  2,600 
pounds  to  the  yard  and  sand  at  2,400  pounds  to 
the  yard,  these  terms  governed  the  parties  and 
the  purchaser  could  not  change  the  form  of 
measurement  and  employ  a  man  to  measure  the 
sand  and  gravel  under  the  reformed  measure- 
ment without  the  knovvledge  or  consent  of  the 
seller.  The  Louisiana  Supreme  Court  also  holds, 
Thompson  v.  O'Leary,  84  So.  116,  that  a  contract 
of  sale  of  cement  prividing  that  "the  usual  credit 
of  10  cents  each  will  be  given  on  all  empty 
cement  sacks  returned  in  good  condition  to  the 
S.  Cement  Co.,  at  Rockmart,  Ga.,"  contemplated 
that  the  purchaser  should  stand  the  expense  of 
delivering  the  empty  sacks  at  the  place  desig- 
nated. 

The  contractor  having  difficulty  in  giving  a 
bond,  the  surety  required  him  to  have  material- 
men waive  any  lien  or  privilege  they  might  have 
on  the  building  to  be  constructed.  It  is  held  that 
a  letter  signed  by  the  materialmen  and  addressed 
to  the  surety,  waiving  their  rights  of  lien  on  the 
building,  did  not  modify  in  any  way  contracts 
between  the  materialmen  and  the  contractor. 
The  waiver  only  aff-ected  the  surety.  Furnishers 
of  materials  for  a  warehouse  constructed  for  the 
port  commission  of  New  Orleans  served  attested 
accounts  upon  the  commission  at  a  time  when  it 
had  funds  in  its  hands  to  the  credit  of  the  con- 
tractor more  than  sufficient  to  meet  the  several 
demands.  The  materialmen  were  held  entitled 
to  a  judgment  against  the  port  commission  for 
the  amounts  due  from  the  contractor.  The  rights 
of  materialmen  are  fixed  by  law,  and  nothing 
that  the  owner  can  do  can  change  them. 


LIMITATIONS    OF   BUILDINGS   IN    TOWNS   AND    CITIES 

The  Massachusetts  Supreme  Judicial  Court 
holds,  in  re  Opinion  of  Justices,  127  N.  E.  525, 
that  a  proposed  act,  House  Bill  No.  1660,  to 
authorize  cities  and  towns  to  limit  buildings  ac- 
cording to  their  use  or  construction,  is  not  viola- 
tive of  any  of  the  provisions  of  the  federal  Con- 
stitution or  its  amendments. 
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NEWS  OF  THE  SOCIETIES 


COMl»l2S.\TIO\      AMMIVI.T      KKTTL.K 
AND    STKAM    ItOI.Klt 

Sept.  7-10 — NEW  KNGI^AND  WA- 
TEll  WOKKS  ASSOCIATION.  An 
nual  convention,  Holyoke,  Mass. 
Setretary,  Frank  J.  Gifford.  715  Tre- 
mont    Temple.    Boston,    Mass. 

Seitteiiiher  IS-Ui — PACIFIC  COAST 
.VSSOtMATlON  OF  FIItE  CHIEFS. 
Annual  convention  Los  Angeles,  Cal. 
S'ecretarv,  H.  W.  Bringhurst,  Seattle, 
Wash. 

Sriitrniber  i:i-17— AMEIUCAN  PUB- 
LIC HEALTH  ASSOCIATION.  Annu- 
al meeting  San  Francisco.  Cal.  S'ec- 
retar\-.  A.  W.  Hedrich.  I  tit)  Mas-sachu- 
settsAve..    Boston,    Mass. 

Sept.  1«-1S — ENGINEEIHNG  INSTI- 
TUTE OF  CANADA.  Meeting  to  be 
held    at    Niagara    Falls.    Ontario. 

Sept.  20-23  —  S'OUTHWESTEIIN 
WATER  WORKS  ASSOCIATION,  An- 
nual convention,  St.  Charles  Hotel 
New  Orleans,  La.  Secretary,  E.  L. 
Fulkerson,    Waco.    Texas. 

Oet.  12-14 — AMERIC.VN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  St.  Louis,  40i 
L!'i(..  n    Ai'v^nuc,    VaI)iarai.so.    Ind. 

Oetoher  13-ir. — AMERICAN  CIVIC 
ASSOCIATION.  Annual  convention 
Amherst.  Mass.  Secretary,  E.  F.  Mar- 
tOiuil.  Union  Trust  Bldg.,  Washing- 
tOfi.    D.   C. 

October  1«-19 — AMERICAN  COUN- 
TRY LIFE  ASSOCIATION.  Annual 
conference  Springfield  Mass.  Presi- 
dent. Kenyon  L.  Butterfield.  Amherst, 
Mass. 

Oet.  10-22 — INTERNATIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS. 25th  annual  convention, 
New  Orleans,  La.  Secretary,  C.  R. 
George.    Houston.   Texas. 


>E\V      ENGLAXU     WATKIl      WORKM 
ASSOCIATION 

The  :59th  Annual  Convention  will  be 
held  at  Holyoke,  Mass  .  Sept.  T-10.  The 
office  of  the  Secretary  will  be  open 
at  the  Hotel  Xonotuck  at  8  A.  M., 
Seotember  7th,  for  registration.  Reg- 
istration cards  will  be  sent  to  fill  out 
and  bring  to  the  Convention. 

Hotel  Rates  per  Day,  $L50.  up. 
Owi  -".g  to  the  limited  nunilier  of  rooms 
available  in  the  hotels,  ar'-angements 
have  been  made  to  secure  rooms  in  pri- 
vate homes. 

For    all    information    in    regard    to 
rooms,   and    for   assignment    of   same, 
write      Patrick     Gear,      Sr.pt.     Water 
Works,    Holyoke.    Mass 
EXHIBITS 

Exhibits  to  be  located  in  tlie  City 
Hall  Water  Works  Manufactures 
Association  Committee.  Burt  B.  Hodg- 
rran.  Chairman.  .50  Church  Street, 
New  York.  X.  Y.  The  New  Eng- 
land Water  Works  Asociation  Com.- 
mittce.  Harry  H  Kinsev,  Chairman. 
201  Devonshire  Street.  Boston.  Mass. 
Infnrmatioi  reeardini  space  for  ex- 
hibits may  be  obtained  from  Burt  B. 
Hodgman.   Chairman. 

PROGRAM    OF    PAPERS 

(//  nici\  be  necessary  to  mak?  some 
cha'iacs  in  this  progrim .  '.zvo  o-r  three 
iidditional  papers  are  ext'Ccted,  but 
cannot   he   announced  at   this  time) 

Tuesday  .'\fternoon,  Sept.  7th,  1920, 
2  o'clock. 

Address  of  Welcome.  Hon.  John  F. 
Cronin,      Mayor      of      Holyoke;      Mr. 


Thomas    J.    Carmody.    Chairman    Hol- 
yoke, Water  Commissio.icrs. 

The  Holyoke  Water  Worki,  and  its 
Rainfall  and  Stream  Flovv  Measure- 
ments, by  Patrick  J.  Lucey.  Engr., 
Holyoke  \\'ater  Works.  Final  Rei)ort 
of  the  committee  on  Runoff.  Robert 
h..  rioTton.  Cliairman.  {Have  you 
nirasurcd  any  striainsf  Bring  your 
dope.) 

TUEKD.W  KVE.NING,  SEPT.  7,  lOl'ii 
.s  O'CLOCK 
Experiences  with  Quicksand,  by  Col. 
Charles  R.  Govv.  Cons.  Engr,  and' Con- 
tractor, Boston,  Mass.  {Come  prepar- 
ed to  add  your  tale  of  zvoe.)  Final 
Report  of  Committee  on  Charges  for 
I'rivate  Fire  Protection,  William  C 
Hawley,  Chairman.  {Thr  insurance 
men  xci//  doubtless  have  so)n£t',tin(i  to 
say. )  Report  of  Committee  on  .As- 
sessments for  Main  Pipe  Extensions, 
Caleb  Mills  Saville,  Chairman. 
WEDNESDAY  FORENOON,  SEPT.  S, 
19 I'd,  ;t  O'CLOCK 
Protecting  Surface  Water  Supplies 
against  Contamination,  by  X.  H.  Good- 
nough.  Chief  Engr.,  Mass.,  State  Dept. 
of  Health.  {What  do  you  think  of 
fishing  in  reservoirs?)  Some  Color 
Characteristics  of  Unstripped  Reser- 
voirs by  Caleb  Mills  Savillo,  Manager 
and  Chief  Engineer.  HarM'ord  Water 
Works.  The  Peabody  Epidemic  of 
1913.  and  its  Coimection  with  the  Wa- 
ter Supply,  by  Arthur  D.  Weston, 
Principal  .Assistant  Engr.,  Mass.,  State 
Dept.  of  Health.  {A  practical  warn- 
ing.) 

WEDNESDAY  AFTERNOON.  SEPT. 
S.  1920.  -1  O'CLOCK 
Innocence  or  Repentance  in  Drink- 
ing Waters,  by  Harry  W.  Clark, 
Chemist,  Mass.,  State  Dept.  of  Health. 
{Massachusetts'  typhoid  rate  is  one  of 
the  lowest,  without  chlorination  of 
wafers.     What  is  the  answerf) 

Lead  Poisoning,  Its  Cause  and  Pre- 
vention, by  Robert  Spurr  Weston,  Con- 
sulting Engineer,  Boston,  Mass.  A 
Xew  Reinforced  Concrete  Pipe,  by 
(7eorge  C.  Bartram,  of  United  Con- 
crete Pipe  Co.  of  New  York  City. 
Progress  Report  of  Committee  on 
Standard  Specifications  ff)r  Cast  Iron 
Pipe,  Frank  A.  Mclnnts,  Chairman. 
{Two  members  of  the  Coinmittec  have 
recently  znsited  some  of  the  pipe 
foundcrics,  and  have  matters  of  inter- 
est to   report) 

WEDNESDAY  EVENING.  SEPT.  S. 
1920.  S  O'CLOCK 
(/;(  view  of  the  present  and  probable 
future  cost  of  fuel,  efficiency  in  pump- 
ing is  of  prime  importa'-ue.  What  arc 
you  doing  in  this  direction.''  Come  and 
tell  us})  Further  Tests  of  the  Una- 
flow  Pumping  Engine,  By  D.  A.  De- 
crow,  of  Worthington  Pump  &■  Ma- 
chinery Corporation,  New  York,  N.  Y. 
Comparative  Cost  of  Pumping  1>y 
Steam  and  Hydraulic  Powo-  at  Man- 
chester, N  H.  by  Jame<  H.  Mtndell, 
Supt.  Manchester  Water  Works 
Modern  Pumping  Station  Design  and 
Operation,  by  Reeves  J.  Xewsom, 
Commissioner  of  Water  Supply.  Lynn, 
Mass. 


■riiri;s!).\  Y     foiiio.noon,    .s'iopt.    :». 

1920,  y  O'CLOCK 
ilic  (.'iiicopee  Stan(lpii)c  Ijy  V.  P. 
.\laiKin,  Engr..  Walsh's  Holyoke  Steam 
r.oikr  Works,  (Builders  of  the  Stand- 
pipe).  {This  standpipe  is  of  unusual 
size,  and  its  design  is  a  matter  of  con- 
siderable interest.)  Loss  of  Head  in  a 
12-in  Gate  in  a  Ki-in.  Pipe  by  Thomas 
E.  Lally,  Asst.  Engr.,  Water  Dept., 
Boston,  Mass.  {To  zchat  e.rt.-nt  is 
it  good  practice  to  use  gates  of  smaller 
sice  than  tne  pipe  in  zchich  Ihey  are 
located?)  The  Relation  between  Office 
Metliods,  Regulations  and  the  Water 
Consumer,  by  Reeves  J.  Xewsoni, 
Commissioner  of  Water  Supply,  Lynn, 
Mass..  {Good  regulations  are  cssci 
tial  to  good  relations  zxith  ziutcr 
lakers.)  Instructions  to  Employees  at 
Pumping  Stations  and  Filter  Plants, 
by  Dow  R.  Gwinn,  President  and 
Manager  Water  Co.,  Terre  Haute,. 
Ind.  {Methods  used  by  a  progressive 
and  public  spirited  corporation.) 
FRIDAY      FORENOON,       b'EI'T.       10, 

1920.  9  O'CLOCK 
(ieneral  Discussion  on  Experience 
with  Trenching  Machines,  to  l)e  open- 
ed by  George  W.  Batchelder,  Water 
Commissioner,  Worcester,  Mass.,  and 
A.  E.  Martin.  Supt.  Water  Works, 
Springfield,  Mass.  Interchange  of 
Construction  Plant  between  Water 
Departments,  by  Henry  \.  Macksey 
Supt.  Public  Works,  Framingham, 
Mass.  {To  zvhat  extent  is  it  feasible 
to  utilize  plant  to  its  fullest  capacity 
by    interchange:'') 

FRID.VY  .\FTERNOON,  SEPT.  10. 
1920.    2    O'CLOCK 

Special  Superintendents'  Session — 
Practical    Problems. 

Experience  with  an  Exploded  Pres- 
sure Boiler,  and  Check  Valve  on  Ser- 
vice Pipes.  l)y  Edward  J.  Looney,  Supt. 
vVater  Works.  Belmont.  Mass.  Some 
Practical  Points  of  Interest  to  W'ater 
Works  Officials  of  Benefit  to  the 
Consum.er,  by  D&vid  A.  Heffernan, 
Supt.  Water  Works,  Milton,  Mass. 
Some  Practical  Experience  with  Dis- 
tribution Systems,  by  George  H.  Fin- 
neran,   Supt.,   Boston   Water  Works. 

FRIDAY  EVENING.  SEPT.  10,  1920. 
8  O'CLOCK 
Operation  of  a  True  Siphon  on  a 
Main  Supply  Pipe,  by  W.  R.  Brann, 
Supt.  Water  Works.  Hallowell,  Me., 
and  Charles  W.  Sherman,  of  Met- 
calf  &  Eddy  Consulting  Engrs..  Bos- 
ton, Mass.  {A  part  of  this  pipe  is 
higher  than  the  reservoir  from  which 
the  supply  is  drazvn.)  Water  Waste 
Surveys  in  Boston,  by  Frank  A.  Mc- 
Innes,  Division  Engineer,  Boston, 
Mass.     {Where  does  the  water  go?) 

ENTERTAINMENTS 

Tu'^sday  afternoon.  .\  whist  party 
for  the  ladies  at  the  Holyoke  Country 
Gub. 

Tuesday  evening.  .A.  whist  party  for 
the  ladies  at  Hotel  X^onotuck. 

Wednesday  morning.  A  visit  will 
be  made  to  the  International  Steam 
Pump  Company  Works ;  and  to  the 
Testing  Flume  of  the  Holyoke  Water 
Power   Company 

Wednesdav  afternoon.  .Auto  trip 
for   the    ladies 

Friday  morning  a  trip  by  auto  will 
I)e  made  to  the  Holyoke  reservoirs 
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New    Appliances 

Deturibiag  New  Machinery,  Apparatun,  Mnicriulfi  nod  Method*  and  Kcoeot  loterettioit  InttaratioDS 


r(miri\  x'i'ioN     \srii\i.'i'    ki:  rii.i': 
\  Ml  -.■It)  \>i   i.:oii,I':m 

A  |i;ilciU  li.i-  jusi  lircif  ;ill<)\vr<l  to 
Carl  !•'.  I  IrtluTiiiKtini  dl'  Indianapolis. 
Iiidiana,  on  an  asphalt  kiMllr  uhirli 
contains  soim-  (piilc  novi'l  tratiwcs. 
TIk-  most  apiJaifnt  of  iIh-sl'  is  tlic  Ri'ii- 
cral  idi'a  of  oonstructinK  an  asjilialt 
kcttlo  suronndinK  a  sti-ani  boiler. 
Iluth  kt-'lllr  and  lioik-r  may  l)f  Kivi'ii 
jiny  desired  eapaeity.  The  illnstratioii 
.shows  a  conihinalion  with  a  kettle  ca- 
pacity of  l."i  tons  of  soft  asi)halt  and  a 
lioiler  capacity  of  iiS  to  10  h.p.  Designs 
ha\e   heen    i)repared    for   otlu-rs   witii   n 


to  form  an  atlachin).;  rin^  for  llic  rirc 
box.  I'he  lire  ho.s  is  arranKf<l  with 
grates  and  also  prnvi<lerl  for  linrninK 
fuel  oil,  so  tiiat  eiiluT  fuel  may  !)<• 
used  at  will  and  witlioiil  any  rear- 
raiiKi'miMits.  The  hoilcT  containing 
water  or  steam  in  contact  with  its  en- 
lire  circnmferenic  and  lenRtli.  the 
asphalt  in  tlie  kiillr  is  in  contact  only 
with  a  steam  or  iioi  water  heated  .sur- 
face and.  as  the  furnace  K^ises  at  no 
point  come  in  contact  with  the  outer 
siicil  of  the  lioiler.  the  asphalt  is  at 
no  i)oint  heated  lieyond  temperature 
of  the  steam.  (  ons(  (|ucntly  those  con- 
tractors   who    fa\oi     steam    melting    or 


steam.  The  |ilant  is  so  clesiRticd  that 
this  coil  may  l>e  readily  remove<l  or  re- 
placed in  a  few  minutes  without  inter- 
fering in  the  o|*eration  of  the  plant. 

In  addition  to  the  heating  surface 
j.rovided  liy  the  external  surface  of  the 
l/oiler  shell,  steam  coils  are  provided 
so  that  lump  asphalt  may  he  melted 
dr)wn  and  its  temperature  raised  to  '.iZO 
decrees  I'ahrenheit  within  six  or  ei^ht 
hours  after  charxinp  the  kettle.  These 
(oils  are  arranged  in  hanks  which  are 
easily  removed  from  the  top  of  the 
kettle.  althouKli  it  is  probable  that 
there  would  never  be  any  occasion  to 
remove  them  durinjf  the  operating  sea- 


THt  HIIHtRlNGTON  PORTABIE    COMBINATION  STEAM-MELTING  ASPHALT  KETTLE 

»  TON  ASPHALT  KETTVt-t  30o  ««..,  h^.  cA^f^ 


r  ALkOW£i>..JU 


TRANSVtRSC    SECTION. 


LONGITUDINAL  SECTION 


TIJAHSVERSE   SEOION  THRU    FIREBOX 


I 


tons  kettle  capacity  and  10  to  12  boiler 
h.p..  and  'A  tonS  kettle  capacity  and  •'jO 
boiler   h.p. 

The  boiler  is  a  plain  cylindrical  tluc 
boiler  with  the  addition  of  return  tubes, 
beings  thus  somewhat  akin  to  a  Scotch 
marine  boiler.  It  is  designed  for  200  to 
2."0  pounds  working  pressure.  A.  S. 
M.  K.  specification..  The  shell  of  the 
boiler  is  extended  sutTiciently  beyond 
the  fro!it  and  rear  tube  sheets  to  form 
a  support  for  the  front  and  rear  axles 
respectively,  and  also  at  the  rear  end 


are  obliged  by  specifications  to  use 
only  the  steam  melting  system  will 
appreciate  this  feature  of  this  melting 
plant. 

For  use  with  the  harder  asphalts 
there  is  provided  a  steam  super-heater 
coil  in  the  front  end  of  the  boiler  flue. 
This  would  not  be  required  for  .the 
softer  asphalts,  but  in  using  Trinidad 
asphalt  better  time  could  be  made  in 
melting  it  and  the  heavier  ingredients 
of  the  material  kept  in  agitation  by 
using  the  super-heater  coil  for  blowing 


son  because  the  coils  are  made  of  con- 
tinuous welded  extra  heavy  pipe. 

The  exterior  surface  of  the  kettle, 
which  surrounds  practically  the  entire 
length  of  the  boiler,  is  lagged  with  a 
first  class  insulating  material  and  this 
in  turn  protected  by  a  sheet  metal 
covering. 

The  combined  plant  is  carried  on 
four  wide-faced  traction  wheels.  The 
axle  being  pivoted  in  the  center  so 
that  the  superstructure  is  entirely  pro- 
tected against  twisting  strains  in  move- 
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merit  over  the  roads.  A  short  draw- 
bar connects  with  a  transverse  tie  bar 
between  the  steering  knuckles  so  that 
ease  in  hauling  and  steering  and  in 
making  short  turns   is  assured. 

The  boiler  can  be  used  not  only  for 
heating  the  asphalt  in  the  kettle  but 
also  for  furnishing  the  steam  for  melt- 
ing asphalt  received  in  tank  cars,  per- 
mitting the  mixing  plant  to  be  run  by 
electric  motor  if  necessary  and  doing 
awav  with  the  necessity  for  a  station- 
ary boiler  at  the  plant.  In  case  the 
asphalt  is  received  in  barrels,  as  may 
be  necessary  when  the  road  job  is  at 
some  distance  from  the  nearest  rail- 
road siding,  the  combination  boiler  and 
kettle  here  descrit)ed  can  be  used  to 
advantage.  There  is  but  one  unit  to  be 
transported  over  the  road,  and  the 
boiler  will  furnish  sufticient  steam  to 
melt  down  over  night  sufficient  A  C 
for  a  day's  run  (say  -1200  to  1500 
square  yards  of  standard  2-inch  sheet 
asphalt  surface,  or  1600  to  1800  square 
yards  of  bituminous  concrete)  and  to 
maintain  it  at  :}00  to  320  degrees 
throughout  the  day ;  also  to  run  a  25  to 
53  h.p.  engine  or  even  larger. 

Xo  definite  arrangements  have  yet 
b«en  made  for  the  manufacture  of  the 
combination  steam  melting  kettle  and 
boiler,  but  Mr.  Hetherington  expects  to 
take  up  negotiations  in  the  near  future 
so  that  these  melting  kettles  may  be  on 
the  market  for  early  spring  deliveries 
next  year. 

KERGISOX      SEAVAGE      DISPOSAL. 
SYSTEM 

A  system  and  apparatus  for  dis- 
posing of  the  sewage  of  residences  and 
institutions  has  been  placed  on  the 
market  by  the  Ferguson  Segment 
Block  Company  of  St.  Louis,  Mo.  The 
apparatus  consists  of  two  tanks,  one 
a  two-story  tank  consisting  of  settling 
chamber  and  digestion  chamber,  and 
the  other  being  a  discharge  chamber. 
The  tanks  are  made  circular  in  plan 
and  are  constructed  of  vitrified  sewer 
pipe  with  a  few  special  parts,  as  shown 
in  the  illustrations.  The  sewage  enters 
through  the  pipe  into  the  upper  cham- 
ber of  the  two  story  tank,  where  the 
solids  settle  out  and  drop  into  the 
bottom  chamber  through  the  annular 
space  around  the  bottom  of  the  cone, 
accompanied  by  more  or  less  of  the 
liquid.  The  liquid  leaves  the  tank 
through  the  pipe   B   and   is  carried  to 


inside  of  tlie  cone  and  escape  through 
the  opening  at  the  top  of  it,  thus  not 
interfering  with  the  settling  out  of  the 
solids  in  the  surrounding  space. 

The  sludge  gradually  decomp<iscs  in 
the  bottom  cliamber  and  about  unce 
every  six  months  it  is  pumped  into  the 
discharge  chamber  by*  use  of  a  simple 
plunger  piston  with  a  valve,  which 
operates  in  the  extractor  pipe  C,  by 
simply  working  the  pump  up  and  down 
in  tlie  vertical  part  of  that  pipe.  The 
discharge  chamlier  is  of  only  sufficient 
size  to  allow  a  limited  amount  of 
sludge  to  be  taken  from  the  digestion 
chamber  at  any  one  time,  the  idea 
being' to    prevent    withdrawing    undi- 


to  one  36  inches  in  diameter  and  13 
feet  4  inches  deep  for  from  twenty  to 
thirty   peojjle. 


GENERAL  VIEW   OF   SYSTEM 

either  a  stream  where  it  can  be  dis- 
charged, or  to  an  underground  irriga- 
tion system  consisting  of  drain  tile 
with  open  joints,  laid  18  inches  below 
the   surface   of   the   ground. 

The   gases    from   decomposition   rise 


SECTION      THROUGH      EXTPvACTOR 

PIPE   ANO    DISCHARGE 

CHAMBER 

gested  sludge.  The  sludge  is  left  in 
the  discharge  chamber  until  it  is 
thoroughly  dry  and  of  the  nature  of 
humus  when  it  is  spaded  out  like  so 
much  earth.  If  there  is  a  large  stream 
available,  the  digested  sludge  may  be 
pumped  into  this  and  the  discharge 
chamber  omitted. 


VERTICAL      SECTION     OF     TWO- 
STORY   TANK 

Where  the  system  is  to  provide  for 
the  sewage  of  more  than  fifty  people 
the  tanks  are  built  with  patented 
blocks,  but  the  systems  are  the  same 
in  principle  as  those  just  described. 
However,  underground  irrigation  is 
not  generally  practicable  for  such  large 
plants,  but  some  sort  of  sand  filtra- 
tion bed  is  more  satisfactory.  But  for 
these  large  plants  different  cases  re- 
quire   individual   solutions. 

The  entire  plant  is  installed  under- 
ground, with  the  tops  of  the  two-story 
tank,  of  the  sludge  extractor  pipe,  and 
of  tne  sludge  discharge  chamber  on  a 
level  with  the  surface,  each  of  these 
being  provided  with  a  cover. 

The  standard  models  vary  from  one 
to  24  inches  in  diameter  and  6  feet  10 
inches  deep  for  from  one  to  five  people, 


PERSONALS 


Field,  VV.  P.,  consulting  engineer  of 
Newark,  N.  J.,  died  at  West  Orange, 
Aug.  H.  He  iiad  constructed  a  number 
of  large  armories  and  manufacturing 
plants   in   New  Jersey. 

Larner,  H.  B.,  has  been  appointed 
health   officer   at   Montclair,   N.  J. 

Chase,  W.  G.,  formerly  chief  engi- 
neer of  the  Greater  Wiimipeg  Water 
District,  Canada,  has  been  appointed 
manager  of  the  Canadian  Lock  Joint 
Pipe  Company  with  headquarters  at 
Toronto. 

Milne,  Alex,  has  been  elected  presi- 
dent of  the  Canadian  section  of  Amer- 
ican   Water    Works    Association. 

Dobbin,  R.  L.,  has  been  elected  sec- 
retary of  the  Canadian  section  of  the 
American  Water  Works  Association. 
Eaton,  A.  B.,  City  Engineer  of  El 
Dorado.  Kans.,  has  resigned  that  posi- 
tion and  accepted  charge  of  a  paving 
contract    at    Bartlesville.    Okla. 

Benedict,  R.  R.,  has  been  appointed 
assistant  to  chief  highway  engineer 
of  the  State  of  Illinois,  Department 
of    Public    Works    and    Buildings. 

Crawford,  Colonel  C  H.,  manager 
of  the  Baldwin  Locomotive  Works, 
Rio  de  Janeiro,  S.  A.,  has  been  ap- 
pointed by  the  national  Executive 
Committee  of  A.  A.  E.  as  "Chief  Rep- 
resentative to  the  Latin  American  Re- 
public." 

Blanchard,  A.  H.,  professor  of 
Highway  Engineering  and  Highway 
Transport  at  the  University  c  f  Michi- 
gan, has  recently  been  appointed  con- 
sulting engineer  to  the  Michigan  State 
Highway  Department. 

Sherman,  LeRoy  K.,  until  recently 
president  of  the  United  States  Hous- 
ing Corporation  at  Washington,  D.  C, 
has  become  vice-president  of  the  Ed- 
mund T.  Perkins  Engineering  Com- 
pany. First  National  Bank  Building, 
Chicago.  Mr.  Sherman  is  president  of 
the  American  Association  of  Engi- 
neers and  was  formerly  engineer  mem- 
ber of  the  Illinois  River  and  Lakes 
Commission.  The  firm  will  conduct  a 
general  practice  as  consulting  and 
supervising  engineers  in  municipal, 
sanitary,  and  structural  work,  in  addi- 
tion to  their  past  specialty  of  land 
drainage  and  reclamation. 


HARLAXD    BARTHOLOMEW 

Mr.  Bartholomew  announces  the 
opening  of  new  offices  in  the  Compton 
Building,  St.  Louis.  Missouri,  for  pro- 
fessional practice  in  city  planning  and 
allied   subjects. 

Mr.  Bartholomew  has  directed  the 
preparation  of  the  comprehensive  plar« 
for  St.  Louis  ;  has  served  as  consultant 
to  Omaha,  Detroit  and  Pittsburg,  and 
to  the  Commissioners  of  the  District 
of  Columbia  appointed  to  prepare  a 
zone  plan  for  Washington,  and  has 
been  retained  to  draw  up  complete  city 
plans  and  zoning  ordinances  for  a 
number  of  cities. 

Associated  with  Mr.  Bartholomew 
are:  R.  P.  Hoffmann,  Architect;  Earl 
O.  Mills,  City  Planner;  and  L.  Tilton, 
Landscape  Architect. 
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Excavating    Billow    Arch    BriiJge 

FoiiiKJations 


Concrete  conduits  25  feet  wide  constructed   on   opposite   sides  of  a  railroad 
bridge  pier  and  carried  down  12  feet  below  the  pier  footings  on  gravel  re- 
tained by  steel  sheet  piles. 


CONCRETING  FLOORS  AND  SIDE  WALLS  OF  TAIL-RACE   CuNDUITS  UNDER   TWO    30-FOOT   BRIDGE   SPANS 


Among  the  operations  involved  by  the  im- 
provement and  flood  protection  work  of  the 
Miami  Conservancy  Commission  was  the  con- 
struction of  a  tail-race  for  the  Fordson  tractor 
plant  at  Hamilton,  Ohio.  This  conduit  is  an  open 
channel  with  a  normal  cross-section  50  feet  wide 
and  a  concrete  fioor  and  sidewalls.  The  floor  is 
6  inches  thick  and  the  sidewalls,  4^^  feet  high, 
taper  from  33/2  feet  thick  at  the  base  to  1  foot 
thick  at  the  top. 

In  order  to  pass  under  a  four-span  railroad 
arch  bridge,  the  cross-section  of  the  conduit  was 
modified  for  a  short  distance  to  form  two  rec- 
tangular branches  20  feet  wide  and  8  feet  high 
inside,  each  branch  passing  under  one  of  two 
adjacent  center  arches  of  30-foot  spans.  The 
bottoms  of  the  conduits  are  about  12  feet  below 
the  bottoms  of  the  old  pier  footings  and  the 
adjacent  sidewalls  of  the  conduits  only  about  6^ 


feet  from  the  center  line  of  the  pier  supporting 
the  arches.  These  dimensions,  necessitating  ex- 
cavations far  below  and  very  near  the  old  foot- 
ings on  loose  treacherous  ground  below  water 
level,  made  the  construction  problem  a  difficult 
one. 

The  arches  and  spandrel  walls  of  the  bridge 
are  of  stone  masonry  in  rather  poor  condition, 
with  some  cracks  and  settlement  and  with  some 
voussoir  sto;ies  fallen  from  the  arch  rings.  The 
foundation  of  the  center  pier  between  these  con- 
duits was  very  shallow  and  had  a  timber  grillage 
footing  only  about  10  feet  wide  resting  on  gravel 
and  boulders  4  feet  below  the  bottom  of  the  river 
and  12  feet  above  the  bottom  of  the  conduit  ex- 
cavation. 

To  prevent  undermining  of  the  center  pier  and 
the  two  adjacent  piers,  a  row  of  interlocking  steel 
sheet  piles  less  than  3  feet  clear  of  the  footings 
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was  driven  parallel  to  the  conduits  on  both  sides 
of  each  and  extending  beyond  the  upstream  and 
downstream  sides  of  the  bridge,  forming  retain- 
ing walls  for  the  trenches  excavated  between 
them  for  the  conduits. 

At  the  time  of  construction  there  was  no  water 
flowing  under  the  bridge  and  the  ground  water, 
although  having  a  natural  level  about  6  feei 
above  the  bottom  of  the  excavation,  was  well 
drained  by  regular  pumping  in  the  supply  wells 
of  the  Hamilton  waterworks,  so  that  there  was 
only  a  moderate  amount  of  seepage  water  in  the 
excavation,  which  was  removed  by  a  centrifugal 
steam  pump  superseded  by  a  Worthington  duplex 
pump,  both  operated  by  steam  obtained  from 
the  Baltimore  &  Ohio  Railroad  pumping  station 
nearby. 

All  of  the  earth  under  the  two  main  spans  of 
the  bridge,  over  each  conduit,  consisting  chiefly 
of  mud,  gravel  and  boulders,  was  removed  by 
hand  excavation  and  wheelbarrows  down  to  a 
depth  of  about  6  feet,  slightly  below  the  bottoms 
of  the  old  pier  grillages. 

The  hand  work  was  supplemented  by  slip 
scrapers  and  when  the  excavation  had  reached  a 
depth  of  about  8  feet  below  the  original  surface, 
lines  of  ranger  timbers  are  laid  parallel  to  the 
axis  on  both  sides  of  each  conduit,  and  the  four 
rows  of  steel  sheet  piles  were  assembled  and 
driven  adjacent  to  them. 

The  rangers  were  braced  and  the  excavation 
continued  about  4  feet  farther,  another  set  of 
rangers  and  braces  placed  and  a  center  trench 
dug  in  each  conduit,  in  which  there  was  laid  a 
narrow-gage  service  track  for  steel  side-dump 
cars  into  which  the  remainder  of  the  material  was 
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shoveled  and  hauled  out  from  under  the  bridge 
where  it  was  dumped  in  a  spoil  bank,  removed 
by  a  dragline  excavator  installed  there  for  the 
construction  of  a  protection  levee  close  to  the 
bridge.  As  the  excavation  progressed,  a  third 
set  of  rangers  and  transverse  braces  was  placed 
in  each  trench,  holding  the  sheeting  so  firmly 
that  no  displacement  occurred  and  there  was  no 
undermining  of  the  bridge  piers  or  settlement  of 
the  old  structure. 

SHEET-PILE  DlilVINc; 

When  the  sheet  piles  were  assembled  for  driv- 
ing, there  was  only  12  feet  of  vertical  clearance 
between  the  bottom  of  the  excavation  and  the 
arch  span  overhead  and,  as  the  piles  were  12 
feet  long,  there  was  no  room  to  operate  the  steam 
hammer  in  the  usual  manner.  A  special  arrange- 
ment was,  therefore,  devised  that  permitted  the 
hammer  to  be  set  below  the  pile  top  and  was  suc- 
cessfully developed  for  the  satisfactory  installa- 
tion of  the  piles. 

At  first  a  riveted  stirrup  5  feet  long  was  made 
to  hang  on  top  of  the  pile  and  provide  a  shoulder 
on  the  face  of  the  pile  near  its  middle  point  to 
receive  the  hammer  blow.  This  was  subject  to 
very  severe  vibration,  proved  inefficient,  and  was 
abandoned.  Another  stirrup,  shown  in  Fig.  1, 
was  designed  with  the  hammer  seat  concentric 
with  the  forward  edge  of  the  pile  and  gave  better 
results  but  broke  in  the  angle  at  the  foot.  It  was 
replaced  with  a  heavier  one  of  the  same  type, 
shown  in  Figure  1,  with  which  the  work  was 
completed. 

The  operation  of  the  hammer  with  the  stirrup 
was  so  slow  that  attempts  were  made  to  drive  the 
piles  in  5  and  7-foot  sections,  spliced  together  and 
staggering  joints.  This  idea  was 
abandoned  on  account  of  the  pos- 
sibility of  weakening  the  struc- 
ture and  impairing  its  water-tight- 
ness, and  efiforts  were  made  to  drive 
a  7-foot  pile  and  insert  a  12-foot  pile 
in  its  place,  but  these  were  aban- 
doned because  the  hole  filled  up 
with  gravel  before  the  long  pile 
could  be  inserted.  Another  method 
tried  was  to  drive  one  pile  half  way, 
attach  a  second  one  to  it  and  drive 
the  first  one  the  remaining  distance 
carrying  the  other  one  down  with  it 
and  then  attaching  a  third  to  the 
second,  completing  the  driving  of 
the  second  and  so  on.  This  was  at 
first  done  by  connecting  the  two 
piles  with  a  short  transverse  link, 
shown  in  Figure  2,  where  the  load 
on  the  connection  bolts  was  so  great 
as  to  shear  through  the  pile  web. 
The  short  link  was  finally  replaced 
by  the  long  one  shown  in  Figure  3, 
which  operated  satisfactorily  and 
was  used  for  the  remainder  of  the 
work. 

After  this  plan  had  been  perfected 
about  9  piles,  as  many  as  could  be 
conveniently  handled  in  one  group- 
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were  asscinhlcd  and  interlocked  in  a  horizontal 
position  on  the  surface  of  the  ground,  revolved 
into  a  vertical  plane,  set  against  the  ranger  in  the 
required  position,  and  the  first  pile  driven  down 
5  feet  by  means  of  the  stirrup  shown  in  figure  1. 

The  stirrup  was  then  removed  and  the  long 
link  shown  in  figure  3  was  attached  to  the  first 
and  second  piles  and  the  first  pile  driven  down 
to  the  full  length,  carrying  with  it  the  second 
pile.  The  links  were  then  shifted  to  connect  the 
second  and  third  piles,  the  driving  of  the  second 
pile  was  completed,  the  links  again  shifted  to 
third  and  fourth  piles,  the  driving  pf  the  third 
pile  completed  and  so  on,  until  the  piles  were 
completely  driven,  after  which  another  group  of 
piles  were  assembled  and  driven  adjacent  to 
them  in  the  same  manner. 

.  The  steam  hammer  was  handled  by  a  light 
wooden  tripod  traveler  about  15  feet  high, 
mounted  on  rollers.  Its  hammer  was  raised  and 
lowered  by  a  hand  windlass  mounted  on  the 
traveler  platform  with  its  hoist  line  over  a  sheave 
movable  on  the 
overhanging  cap 
of  the  traveler, 
which  enabled  it 
to  be  so  displaced 
transversely  so  as 
to  seat  the  ham- 
mer on  the  pile 
top  or  alongside 
as  required. 

So  many  bould- 
ers were  encoun- 
ter e  d  that  the 
driving  was  slow, 
12  hours  some- 
times being  re- 
quired to  drive  a 
single  pile,  altho' 
on  other  occasions 
as  many  as  16 
piles  could  be 
driven  in  one  10- 
hour  shift. 


•  •<>N(.'llKTI.NO 

Alter  the  excavation  had  been  completed  the 
lloor  concrete  (much  thicker  than  that  of  the 
()l)en  conduit;  was  laid  in  sections  15  feet  long 
and  after  it  had  set,  wooden  forms  were  built  on 
it  for  the  sidevvalls  aufl  roof  and  were  thoroughly 
braced  inside  with  vertical  an<l  liori/ontal  struts 
to  resist  the  weight  and  pressure  of  the  wet  con- 
crete. 

The  concrete  plant  consisted  of  a  mixer  and 
hoisting  tower  installed  on  a  rolling  platform 
that  moved  along  the  work  to  provide  the  con- 
crete for  the  remainder  of  the  tail-race.  The 
concrete  was  spouted  thrrjugh  a  steel  chute  to 
the  required  position  in  the  forms  and  com- 
I)letcd  each  section  of  roof  and  siflewalls  at  one 
operation. 

On  the  center  line  of  the  r(K;f  of  each  conduit, 
rectangular  6  x  12-inch  holes  were  left  open  12 
feet  apart  on  centers  and  after  the  concrete  had 
hardened  and  the  forms  had  been  removed,  new 
forms  were  built  in  the  center  of  each  conduit 
for  a  longitudinal  supporting  wall  that  was  con- 
creted through  the  holes  previously  left  in  order 
to  give  additional  support  to  the  roof  for  a  future 
occasion  when  the  latter  will  be  required  to 
carry  an  earth  fill  that  may  be  deposited  when 
the  superstructure  of  the  bridge  is  widened. 

The  roofs  of  the  conduits  serve  as  horizontal 
braces  to  resist  any  possible  exterior  lateral 
pressure  against  the  sidewalls  of  the  conduits 
and  the  steel  sheeting,  which  is  left  permanently 
in  position. 

The  spaces  between  the  tops  of  the  sidewalls 
and  the  arch  piers  were  filled  wath  continuous 
masses  of  concrete  that  were  continued  around 
the  ends  of  the  piers,  really  forming  extensions 
to  the  pier  footings,  increasing  their  bearing  area, 
and  providing  for  the  distribution  of  thrust  be- 
tween piers  and  conduits,  as  well  as  furnishing  a 
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revetment  and  entirely  inclosing  the  ground  sur- 
face under  the  piers  and  thus  protecting  their 
foundations. 

Numerous  2-inch  gas  pipes  were  cast  in  the 
revetment  and  in  the  lower  part  of  the  conduit 
walls  which,  after  the  conduits  had  set,  were  util- 
ized for  grouting  which  was  executed  under  air 
pressure  and  continued  until  all  of  the  air  and 
water  had  been  expelled  and  the  grout  flowed  out 
of  the  upper  tier  of  pipes. 

This  work,  which  was  described  in  the  Miami 
Conservancy  Bulletin  of  July  3,  was  executed 
under  the  direction  of  the  Miami  Conservancy 
District,  Arthur  E.  Morgan,  chief  engineer,  and 
Chas.  H.  Paul,  assistant  engineer,  and  under  the 
general  supervision  of  J.  H.  Kimball. 


Good  Roads  Committees  in  Oliio 

The  Ohio  State  Automobile  Association  is  to 
organize  a  good  roads  committee  in  each  county 
of  the  state,  according  to  Charles  C.  Janes,  sec- 
retary of  that  organization.  The  object  is  the 
promoting  of  an  enlarged  system  of  improved 
roads.  There  is  already  in  Ohio  the  Ohio  Good 
Roads  Federation,  but  the  State  Automobile 
Association  believes  that  it  can  give  additional 
weight  to  the  movement  for  good  roads  by  the 
county  organization  proposed.  It  is  proposed 
that  the  auto  club  or  clubs  in  each  county  appoint 
a  member  for  that  county,  and  that  the  members 
from  the  various  counties  then  get  together  for 
the  purpose  of  working  out  a  good  roads  pro- 
gram for  the  future. 


Street  Paving  in  Philadelphia 


Nearly  $8,000,000  of  work  being  executed  this  year  on  1,800  miles  of  streets 
and  roads.  League  Island  Park  and  Roosevelt  Boulevard.  Concrete  delivered 
by  auto  truck  service  from  central  mixing  plant. 


The  Bureau  of  Highways,  Department  of  Pub- 
lic Works,  of  Philadelphia  has  charge  of  the  con- 
struction, maintenance  and  repairs  of  about  1,800 
miles  of  street,  roads  and  pavements  located  in 
an  area  of  129  square  miles,  and  exclusive  of  the 
roads  in  Fairmount  Park  which  are  in  charge  of 
the  park  authorities. 

The  annual  budget  of  the  bureau  in  normal 
years  varies  from  about  $5,000,000  to  $7,000,000 
but  on  account  of  war  conditions  that  delayed 
non-essential  construction,  as  well  as  the  great 
difficulty  in  securing  men  and  materials  and  the 
increased  cost  of  labor  and  materials  especially 
during  the  last  two  years,  both  new  construction 
and  repairs  had  been  reduced  to  a  minimum,  in- 
creasing the  large  amount  of  urgent  work  that  is 
now  in  progress. 

The  jobs  under  contract  July  31st,  numbered 
213,  these  including  151  different  contracts  in 
active  operation,  15  of  which  were  of  large  pro- 
portion. For  new  paving  the  city  will  spend 
about  $500,000,  besides  $5,000,000  worth  that  will 
be  assessed  directly  on  the  property  owners.  The 
average  cost  amounts  to  about  $60,000  per  mile. 
About  $1,000,000  will  be  expended  for  repairs  to 
asphalt  pavements,  about  $1,000,000  for  repairs 
to  other  pavements,  about  $500,000  for  grading, 
$200,000  for  country  road  improvements,  salaries 
and  overhead.  Besides  the  money  raised  by 
assessments,  direct  taxation,  and  that  available 
from  the  city  treasury,  an  additional  fund  of 
$1,500,000  has  been  provided  by  a  special  bond 
issue  so  as  to  be  immediately  available. 

The  street  program  embraces  all  of  the  roads 


in  Philadelphia  county,  excepting  those  in  Fair- 
mount  Park  but  including  those  in  League  Island 
Park  and  the  Roosevelt  Boulevard  eight  miles 
long  which  forms  part  of  the  Lincoln  Highway 

TYPES   OF  CONSTRUCTION 

In  the  outskirts  of  the  city,  in  some  of  the 
residential  districts,  and  in  suburban  quarters 
where  the  traffic  is  light,  there  are  about  300 
miles  of  waterbound  macadam  with  treated  sur- 
face and  bituminous  concrete.  The  width  of 
this  road  is  usually  from  14  to  18  feet  with  curbs 
30  feet  apart,  except  in  the  localities  where  the 
traffic  is  greater  and  the  paved  width  is  increased 
to  20  feet.  The  full  width  of  this  road  is  oil- 
treated  annually  and  sometimes  oftener,  except 
in  some  cases  where  conditions  are  such  that  a 
single  treatment  may  suffice  for  two  years. 

About  50  per  cent  of  all  paving  is  asphalt  sur- 
face, which  is  used  under  many  different  con- 
ditions, for  almost  all  kinds  of  traffic,  and  for 
grades  of  less  than  5  per  cent.  About  15  per  cent 
of  the  pavements  are  of  brick  which  is  usually 
laid  in  residential  sections,  on  narrow  streets, 
or  on  excessive  grades  up  to  a  maximum  of  15 
per  cent  where  "Hillside"  (a  grooved  brick)  is 
used  to  diminish  slipping.  About  2  per  cent  of 
the  pavement  is  wood  block,  which  is  used  in  the 
center  of  the  city  and  adjacent  to  churches, 
schools  and  hospitals. 

All  of  these  types  of  pavements  are  laid  on 
concrete  base.  About  15  per  cent  of  the  total 
mileage  is  paved  with  waterbound  macadam  and 
bituminous  concrete  having  a  minimum  width 
of    16   feet    and   an   average   width   of   20  feet, 
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althouj^li    in    sj)coiaI    casis    the    pavement    oiiiii 
cxlonds  from  curl)  to  curb. 

TIr-  halaiuc  of  the  paving'  in  the  city  i  ;  of 
granite  blocks,  more  than  half  of  which  arc  still 
supported  on  gravel  foundations.  It  is  planned 
to  relay  eif^ht  miles  of  granite  this  year,  vvhi(  h  in 
all  cases  is  done  with  recut  blocks.  It  is  found 
that  the  old  granite  blocks,  when  removed  from 
a  given  section  of  pavement  and  recut,  will  yield 
from  97  per  cent  to  more  than  100  per  cent  of 
the  quantity  required  for  the  new  paving.  As 
the  cutting  is  done  rapidly,  on  the  site,  as  the 
work  progresses,  it  involves  no  delay  and  only  a 
moderate  cost,  so  that  a  saving  of  about  $3  per 
square  yard  is  etTected  without  delay  or  trouble, 
and  satisfactory  pavement  secured  by  its  use. 

ORGANIZATION  AND  CONSTRUCTIO.N' 

The  organization  of  the  Highway  Bureau  in- 
cludes chief  of  bureau,  Fred  C.  Dunlap;  princi- 
pal assistant  engineer  in  charge  of  construction, 
Chas  F.  Puff,  Jr.;  principal  assistant  engineer  in 
charge  of  parkways  and  boulevards,  Percy  F. 
Proctor;  division  engineer  in  charge  of  bridge 
and  sewer  maintenance,  J.  C.  McCormick,  with  a 
staff  consisting  of  several  clerks,  engineer  of 
permits  and  licenses,  and  six  district  engineers, 
each  in  charge  of  a  separate  district  amounting 
to  an  average  of  about  300  miles  of  streets.  Under 
these  district  engineers  there  are  25  assistant 
engineers  and  about  110  inspectors. 

New  paving,  repaving,  and  important  items  of 
excavation  or  other  construction  are  done  exclu- 
sively by  contract,  but  the  city  maintains  a  force 
of  about  450  foremen  and  laborers  for  main- 
tenance. This  force  operates  from  ten  plant  and 
supply  yards  conveniently  located  in  different 
parts  of  the  city,  and  at  present  is  supplied  with 
asphalt  purchased  ready  mixed  from  a  local  com- 
pany. 

There  is  now  under  construction  a  $250,000 
municipal  asphalt  plant  which  will  be  put  in 
operation  this  fall  with  a  capacity  for  2,000  square 
yards  of  binder  and  surface  course  per  day.  At 
present  asphalt  repairs,  both  burning  and  cut-out, 
are  made  under  contract  ($1,000,000)  supple- 
merited  by  three  municipal  repair  gangs  of  from 
ten  to  fifteen  men  each.  The  amount  of  work  that 
is  accomplished  varies  greatly  with  changing 
conditions,  but  may  perhaps  average  250  square 
yards  per  eight-hour  day,  with  a  maximum  of 
about  400  yards  per  day. 

ROOSEVELT    BOULEVARD 

The  Roosevelt  Boulevard,  which  forms  an 
eight-mile  section  of  the  great  national  Lincoln 
Highway,  is  300  feet  wide  with  six  rows  of  shade 
trees  of  many  different  varieties  planted  in  the 
parking  strips  between  the  separate  roadways. 
The  center  roadway,  for  pleasure  traf^c,  is  paved 
with  asphalt  32  feet  wide  wnth  a  2-foot  gutter  on 
each  side.  The  two  truck  roads  34  feet  wide  have 
Topeka  pavements  with  brick  gutters  on  each 
side.  In  some  cases  the  shoulders  are  of  ma- 
cadam temporarily  provided  to  allow  for  future 
replacement  with  Filbertine  or  Topeka  surface. 

An  important  structure  on  Holme  avenue,  one 


TRANSPORTING   CONCRETE   FROM    CENTRAL   MIXER 
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of  the  three  branches  of  the  Roosevelt  Boulevard, 
is  the  bridge  built  on  the  site  of  the  burial  ground 
of  Thos.  Holme.  It  serves  as  a  memorial  to  a 
pioneer  Philadelphian  who  was  notably  loyal  and 
efficient  in  the  development  of  the  city's  street 
system.  This  bridge  is  of  concrete  arch  construc- 
tion, of  massive  and  dignified  design,  relieved 
with  pebble  finish,  and  has  one  90-foot  highway 
span  and  one  40-foot  span  aver  the  railroad 
tracks,  supported  on  concrete  piers  and  abut- 
ments terminating  with  curved  wing  walls.  The 
total  cost  of  the  bridge  is  about  $200,000  and  the 
cost  of  the  boulevard  to  date  is  about  $4,000,000, 
exclusive  of  land  damages.  It  was  commenced 
in  1903  and  it  is  expected  will  be  completed  to 
Welsh  road  in  1920. 

LEAGUE  ISLAND  PARK 

The  League  Island  Park,  wdth  an  area  of  about 
3.S0  acres,  is  improved  by  grading,  planting, 
lakes,  drives,  walks  and  buildings  constructed  by 
the  Bureau  of  Highways. 

The  first  contract  for  grading,  seeding,  roads, 
walks  and  five  bridges  was  awarded  in  1914  for 
the  sum  of  $490,000.     The  second  contract  for 
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planting  amounted  to  $40,000,  and  the  bureau  is 
now  spending  about  $300,000  for  boat  houses, 
comfort  stations,  superintendent's  quarters,  and 
other  buildings.  In  East  League  Island  Park  the 
bureau  is  also  doing  grading,  planting,  building 
walks  and  making  other  improvements  to  the 
amount  of  about  $290,000. 

CENTRAL  CONCRETE  PLANT 

The  central  concrete  plant  installed  by  the 
Union  Paving  Co.  and  operated  by  it  under  the 
direction  of  the  city  with  special  supervision  by 
Mr.  PufT,  was  established  in  1920  with  a  view 
to  the  elmination  of  possible  difficulties  and  to 
its  perfection  to  a  degree  that  it  was  hoped  would 
justify  the  subsequent  establishment  of  one  or 
more  additional  similar  plants  in  other  parts  of 
the  city,  which  it  is  now  anticipated  will  soon 
be  put  in  service. 

It  is  located  on  the  Schuylkill  river  and  adja- 
cent to  the  tracks  of  the  Baltimore  &  Ohio  main 
line,  with  connections  to  both  the  Pennsylvania 
and  Philadelphia  &  Reading  railroads,  providing 
for  delivery  of  materials  by  at  least  one  transport 
line  should  the  others  be  obstructed.  It  has  a 
wharfage  for  six  500-yard  scows  that  deliver 
sand,  gravel,  slag  and  broken  stone,  which  are 
unloaded  by  a  locomotive  crane  with  clam  shell 
bucket  that  deposits  the  materials  in  storage 
piles  of  about  6,000  yards  capacity  located  on 
both  sides  of  a  standard  gauge  track  running 
around  three   sides   of  the  yard. 

Asphalt  sand  is  unloaded  from  scows  by  a 
stiff-leg  derrick  that  also  serves  an  elevated  load- 
ing hopper  which  delivers  to  trucks  below. 
Crushed  slag  also  is  received  and  handled  like 
the  broken  stone  and  sand.  Broken  stone  and 
cement  are  also  delivered  in  railroad  cars  and  the 
cement  stored  in  a  shed  of  10,000  bags  capacity. 

The  concrete  plant  is  located  in  a  20  x  20-foot 
wooden  tower  30  feet  high,  having  in  the  upper 
part  a  50-yard  hopper-bottom  storage  bin  divided 
into  two  portions.  This  bin  is  filled  with  sand 
and  gravel  or  broken  stone  by  the  locomotive 
crane  and  discharges  by  gravity  into  the  charg- 
ing hopper  of  the  Milwaukee  mixing  machine 
installed  on  the  mixing  floor  about  16  feet  above 
the  surface  of  the  roadway  which  passes  under 
it  through  the  tower.  Cement  bags  are  stored 
on  the  charging  platform  above  the  mixer  and 
the  two-bag  batches  of  concrete,  each  containitig 
3  per  cent  of  hydrated  lime,  are  successively  dis- 
charged into  a  loading  hopper  in  the  lower  part 
of  the  tower  which  has  a  capacity  for  three 
batches,  which  together  make  a  truck  load  that 
is  delivered  through  a  horizontal  gate  operated 
by  a  hand  lever  controlled  by  the  driver  of  the 
automobile  truck  that  hauls  the  concrete  a  max- 
imum distance  of  five  miles  or  more  to  the  point 
where  it  is  used. 

This  mixing  plant  is  operated  with  a  force  con- 
sisting of  one  foreman,  one  engine-man,  three 
laborers  at  the  mixer,  one  yard-man,  and  one 
man  in  the  cement  house.  The  average  produc- 
tion when  working  continuously  is  1,500  square 
yards  of  base  course  in  ten  hours. 

The  concrete    is    mixed    verv    drv    so    that    a 


smooth  surface  can  be  secured  by  a  hard  blow 
with  a  shovel.  After  loading  into  the  truck, 
which  is  previously  sprayed  with  crude  oil  to 
prevent  adhesion,  it  is  well  covered  by  a  tarpau- 
lin and  is  transported  at  an  average  speed, 
through  ordinary  traffic,  of  about  twelve  miles 
per  hour,  so  that  it  reaches  the  point  of  disposal 
within  thirty  minutes  after  it  is  mixed. 

The  concrete  is  hauled  in  2-ton  trucks  with 
elevating  dump  mechanism.  From  ten  to  twelve 
trucks  are  ordinarily  kept  in  this  service  by  the 
Union  Paving  Co.,  which  operates  this  plant.  A 
careful  system  of  inspection  records  and  time 
checks  is  maintained  to  insure  the  proper  mixing 
of  the  concrete  and  prevent  delay  in  its  transpor- 
tation. Very  little  trouble  is  experienced  in  de- 
livering the  concrete  to  the  work  within  the  re- 
quired time  and  although  the  specifications  are 
rigidly  enforced  it  has  very  seldom  been  neces- 
sary to  reject  concrete  because  of  poor  quality 
or  delayed  deliverey. 


Washington's  Highways  Laws 

A  thirtv  million  dollar  good  roads  bond  issue, 
known  officially  as  Referendum  No.  1,  presents 
to  the  state  of  Washington  the  possibility  of 
placing  its  road  building  program  on  a  modern 
business  basis.  Under  the  existing  law  the  legis- 
lature appropriates  money  for  work  in  the 
counties  from  which  the  money  comes,  which 
means  a  multiplicity  of  small  jobs  divided  among 
the  thirty-nine  counties,  each  carrying  its  own 
overhead  and  resulting  in  increased  cost.  The 
proposed  law  would  make  it  possible  for  the 
state  to  let  the  work  in  large  units  and  more  at- 
tractive to  well  organized  contractors. 

Sixty  Milhon  For  Missouri  Roads 

Good  roads  advocates  in  Missouri  are  endeavor- 
ing to  interest  the  citizens  in  good  roads  to  the 
point  of  issuing  $60,000,000  in  bonds  for  that 
purpose.  It  is  reported  that  there  is  no  organized 
effort  to  defeat  the  bond  issue,  the  only  argu- 
ment against  it  being  that  more  than  $20,000,000 
was  voted  last  year  by  the  various  counties  and 
road  districts  for  this  purpose  but  no  improve- 
ment in  the  highways  seems  to  have  resulted; 
which  is  answered  by  reference  to  the  difficulties 
that*  all  states  have  found  in  getting  road  work 
done  this  vear. 


Road  Material  Transportation  Improving 

Thomas  H.  McDonald,  chief  of  the  U.  S. 
Bureau  of  Public  Roads,  announces  that  assist- 
ance is  being  rendered  by  that  bureau  in  handling 
requests  to  the  American  Railroad  Association 
for  cars  to  be  used  for  transportation  of  materials 
for  road  maintenance  and  construction  work.  He 
specifies  the  steps  necessary  for  securing  cars 
and  states  that  the  Interstate  Commerce  Com- 
mission desires  co-operation  between  shippers 
and  local  railroad  officials  to  settle  transportation 
problems  without  action  from  Washington.  Re- 
turning coal  cars  are  now  being  routed  so  as  to 
utilize  them  for  handling  road  materials  without 
interfering  with  priority  for  coal  service. 
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Construction   Ouestions  Answered 


Sufigestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  aiise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  |)rc|)ared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  sohitions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Erccliii^ 
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A  roadbuildiiig  contract  consists  almost  en- 
tirely of  light  grading,  draining  and  concrete 
pavement  for  which  the  contractor  has  proper 
equipment.  But  the  road  crosses  over  a  railroad 
and  highways  that  arc  to  he  si)anncd  by  two  plate 
girders  30  feet  long  and  24  inches  deep  that 
weigh  about  5,000  pounds  each  and  are  to  be  set 
16  or  18  feet  above  the  railroad  track  or  high- 
way below  which  must  not  be  obstructed.  The 
girders  will  be  delivered  at  grade  at  the  abutment 
by  motor  trucks. 

The  contractor  wishes  to  erect  them  himself  to 
save  the  heavy  expense  of  sub-contracting  to  a 
steel  erector.  He  has  no  plant  except  ordinary 
roadbuilding  equipment,  and  cannot  easily  rent  a 
derrick,  tackles,  or  other  special  apparatus  for 
handling  these  heavy  girders.  Is  there  any  way 
by  which  he  can  economically  put  them  in  posi- 
tion without  buying  or  renting  heavy  or  expen- 
sive apparatus? 

THE  ANSWER 

There  are  several  ways  in  which  these  girders 
can  readily  be  put  in  position  on  the  abutments. 
Probably  the  easiest  is  by  the  protrusion  method 
with  rollers  and  a  pilot  beam,  where  the  girders 
are  simply  pushed  across  from  one  side  to  the 
other,  requiring  only  three  or  four  rollers,  a 
couple  of  long  and  heavy  planks,  a  few  bolts  and 
a  level  space  40  feet  long  adjacent  to  one  abut- 
ment. 

In  the  line  of  the  permanent  position  of  one  of 
the  girders,  on  the  level  space  at  the  abutment 
where  the  girders  are  delivered,  set  two  fixed  or 
"jack"  rollers  A  and  B,  14  feet  and  24  feet  respec- 
tively from  the  face  of  the  abutment,  and  place 
one  of  the  girders  on  them  with  the  web  vertical 
and  the  lower  flange  bearing  on  the  rollers  as 
shown  in  the  diagram.  The  rear  end  of  the 
girder  should  be  supported  by  any  convenient 
roller  C. 

Take  two  12-inch  pilot  timbers  or 
planks  20  feet  or  more  long  and  3  ^ 
inches  or  more  in  thickness,  place  ^' 
one  on  each  side  of  the  girder  web, 
overlapping  it  'hVi  feet  or  more,  and 
projecting  16^^  feet  beyond  in  a 
horizontal  position.  .  Bore  %-inch 
holes  through  these  timbers  2  feet 
apart  on  the  center  line,  one  of  them 
6  inches  from  the  forward  end,  and 
another    hole    close    to    the    end    of 
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the  plate  girder.  Drive  a  )4-'n<-h  l^olt  through 
each  hole,  put  a  large  washer  on  each  end  of  each 
bolt,  and  screw  the  nuts  up  as  tightly  as  possible 
without  stripping  the  threads. 

Have  the  lower  edges  of  the  pilot  timbers  in 
perfect  contact  with  the  upper  side  of  the  bottom 
flange  of  the  girder,  and  fill  in  all  the  space  be- 
tween the  top  edges  of  the  timbers  and  the  top 
flange  6{  the  girder  and  next  the  web,  with  solid 
wood  packing  very  tightly  wedged  in  place  and 
having  perfect  bearing  throughout.  Have  the 
packing  3>^  feet  in  length  and  clamp  it  and  the 
ends  of  the  pilot  timbers  to  the  girders  by  three 
yokes  each  made  of  two  6  x  8-inch  or  larger  ver- 
tical pieces  3  feet  long  with  two  j^-inch  bolts 
through  each  end.  These  clamps  must  be  fitted 
accurately  to  good  bearing  throughout  on  the 
timber  and  packing  and  must  clear  the  girder 
flanges.  The  bolts  must  be  screwed  up  as  tight 
as  possible  on  washers  at  each  end. 

The  two  bolts  at  the  forward  end  of  the  pilot 
timbers  should  have  a  nut  at  each  end,  and  no 
heads,  and  should  project  6  inches  beyond  the 
nuts  at  each  end.  A  strong  Manila  hauling  line 
should  be  attached  to  them,  led  to  the  opposite 
abutment  and  well  snubbed  around  a  tree  or 
some  other  secure  anchorage. 

When  all  is  in  readiness,  the  girder  should  be 
launched  forward  on  its  rollers  for  a  distance  of 
about  133/^  feet  when  roller  B  should  be  shifted 
to  position  D. 

Roller  C  should  be  temporarily  removed  and 
a  little  pig-iron,  stones,  sand  or  other  heavy 
ballast  firmly  secured  to  the  end  of  the  rear  end 
of  the  girder  at  E  if  necessary  in  order  to  make 
it  over-balance  the  forward  end  around  the  roller 
B   as    a    pivot. 

The  roller  C  should  be  replaced  and  the  girder 
pushed  or  pulled  forward  about  13, ^-^  feet,  care 
being  taken  to  pull  in  the  hauling  line  slack  and 
hold  it  securely  as  the  girder  advances. 

Roller  B  should  then  be  removed  and  placed 
in  new  position  D  on  the  abutment  and  roller  C 
shifted  to  a  corresponding  position  on  the  oppo- 
site abutment. 
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The  girder  is  then  advanced  until  the  front  end 
of  the  pilot  beam  takes  bearing  on  the  roller  C 
on  the  farther  abutment,  great  care  being  taken 
to  keep  the  hauling  line  taut  and  the  slack 
snubbed  securely  until  this  bearing  is  accom- 
plished. . 

Continue  moving  the  girder  forward  untjl  it 
is  in  exactlv  the  required  position,  then  bear 
down  on  the' forward  extremity  of  the  pilot  beam 
and  lift  up  with  a  lever  on  the  rear  end  E  of  the 
girder,  thus  releasing  the  roller  D.  Lower  the 
girder  to  final  bearing  on  its  seat  at  D  then  with 
a  lever,  lift  the  forward  end  of  the  pilot  beam, 
remove  roller  C  and  lower  the  girder  to  position 
on  abutment  there,  remove  the  pilot  beam, 
clamps  and  rollers,  and  repeat  the  operation  for 
the  other  girder.  The  rollers,  pilot  beam,  bolts 
and  rope  will  be  uninjured  and  ready  for  any 
other  service.  If  plugs  are  driven  tightly  through 
the  bolt  holes  in  the  pilot  timbers,  the  strength 
of  the  latter  will  be  scarcely  impaired. 


An  Extensive  County  Road  Building 
Equipment 

In  Crittenden  Countv,  Arkansas,  the  road  pro- 
jects totalling  about  $3,000,000  and  including  50 
miles  of  concrete  and  115  miles  of  gravel  roads 
are  being  built  for  four  districts  that  have  invest- 
ed about  $5,000,000  in  railroad  and  construction 
equipment  which  includes  one  item  of  one  hun- 
dred and  five  80,000-pounds  open  top  automatic 
steel  dump  cars  purchased  from  the  Western 
Wheel  Scraper  Company  for  about  $300,000. 
Gravel  pits  have  been  opened  in  Missouri  and 
Arkansas,  each  of  which  are  expected  to  furnish 
dailv  a  solid  trainload  of  gravel  cars  that  will  be 
run'to  full-length  sidings  at  five  different  places 
where  the  gravel  will  be  unloaded  by  some  of  the 
ten  locomotive  cranes  that  will  place  it  in  storage 
piles,  and  reclaim  it  for  the  40  motor  trucks  that 
will  distribute  it  on  the  work. 


in  barrels  rather  than  tank  cars,  as  the  storage 
tanks  have  not  yet  been  constructed.  The  mix- 
ture now  being  used  is  850  pounds  of  cement, 
105  pounds  of  asphalt  and  50  pounds  of  limestone 
dust.  The  remaining  portion  of  the  plant,  espe- 
cially the  building  of  the  dock  wall  and  filling  in 
behind  it,  will  be  done  from  time  to  time  as  the 
regular  employees  of  the  street  department  can 
be  spared  for  this  purpose. 


Philadelphia  and  Bonding  Company  Disagree 

A  few  weeks  ago  the  director  of  public  works 
of  Philadelphia  announced  that  he  would  refuse 
to  approve  contracts,  the  bonds  submitted  in 
connection  with  which  were  those  of  a  certain 
surety  company,  until  that  company  had  adjust- 
ed satisfactorily  to  the  city  a  contract  of  over 
$1,000,000  for  'a  sewage  disposal  plant.  This 
contract  had  been  abandoned  by  the  contractor, 
who  had  been  bonded  by  the  surety  company 
in  question  for  more  than  $500,000.  Temporarily 
at  least  this  necessitates  contractors  obtaining 
bondsmen  other  than  the  one  with  which  the 
citv  is  having  this  disagreement,  and  it  is  stated 
that  a  num.ber  of  contractors  who  have  recently 
received  awards  from  the  department  have  been 
required  to  change  their  bondsmen. 


Wilmington's  Municipal  Paving  Plant 

Wilmington,  Delaware,  has  joined  the  consid- 
erable number  of  cities  which  operate  municipal 
paving   plants,   having   now   under   construction 
such  a  plant  on  Brandywine  Creek,  on  the  out- 
skirts of  that  city.    The  plant  was  designed  by 
Alfred  S.  Hirzel,  engineer  in  charge  of  construct- 
ing of  the  Street  and  Sewer  Department.     The 
property  has  a  frontage  of  20  feet  on  the  creek, 
220   feet   at   the   rear   and   is   366  feet   dep.     A 
dock  is  being  built  along  the  creek  at  which  sand, 
stone  and  gravel  can  be  unloaded  from  barges. 
Also,  a  switch  from  the  line  of  the  Pennsylvania 
railroad   runs   to    the    plant.      The   building   for 
housing  the  asphalt  plant  has  been  completed 
and  it  is  proposed  to  erect  storehouses,  equip- 
•  ment  houses,  two  10,000  gallon  tanks  for  hold- 
ing asphalt  and  oil,  and  an  office  building.     The 
asphalt  mixing  plant  has  been  installed  by  War- 
ren Brothers  and  is  supplying  the  asphalt  mater- 
ial used  bv  the  citv.  but  the  asphalt  is  purchased 


Ohio  Gives  Priority  To  Road  Materials 

On  August  18,  the  State  Utilities  Commission 
of  Ohio  ordered  all  railroads  in  that  state  to  give 
priority  to  road-making  materials  and  supplies 
and  to' immediately  assign  cars  for  filling  orders 
for  such  materials.  This  action  was  taken  at  the 
request  of  the  State  Highway  Department,  which 
declared  that  the  construction  of  new  roads  and 
maintenance  of  old  had  been  but  50  per  cent  of 
what  was  needed  because  of  the  failure  to  secure 
transportation  of  materials.  Highway  commis- 
sioner Taylor  is  reported  to  have  estimated  that 
the  state  would  have  spent  more  than  $1,000,000 
on  roads  bv  the  middle  of  August  had  the  ma- 
terials  and' the  machinery  been  available. 


Serious  Accident  To  Water  Works  Men 

Five  men  prominent  in  various  departments  of 
the  water  works  field  met  with  an  accident  on 
August  19,  when  the  steering  gear  of  a  touring 
car  in  which  they  were  riding  broke  when  they 
were  near  Selkirk,  Ontario. 

Arthur  P.  O'Leary  chief  of  the  Bureau  of 
Records  of  Rochester,  N.  Y.,  was  killed  and 
Leon  S.  Barnard  of  Buffalo,  manager  of  the 
Hersey  Manufacturing  Co.  and  a  member  of  the 
Buffalo  Chamber  of  Commerce,  was  seriously 
injured  and  died  a  few  days  later  in  the  hospital 
in  Dunnville,  Ontario.  C.  R.  Wood,  of  the  R.  D. 
Wood  Company  of  Philadelphia,  was  seriously 
injured  also.  G.  C.  Andrews,  commissioner  of  the 
Bureau  of  Water  of  Buffalo,  and  B.  G.  Little, 
superintendent  of  water  works  of  Rochester, 
were  in  the  car  but  were  uninjured. 
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Everyday  (ionslriirlion  IVohlcms 

III  tliis  i.ssuc,  I'ciu.rt;  VV'cjkks  f>j>cns  a  dcpart- 
iiKiit  for  furtiisliiiij.(  practical  inftjrmation  about 
construction  work,  cxplaiiiiu^'^  Ij(;th  special  and 
f)r(linary  operations  and  facilities,  and  suj^^estinj» 
suitable  nielliods  and  plans  to  cf>ntractfjrs  who  may 
encounter  something  out  of  their  ordinary  field 
or  who  may  not  be  familiar  with  scnnc  particulars 
of  usual  i)ractice  or  latest  develoi)ments. 

No  matter  how  experienced  nr  well-informed 
he  is,  it  is  impressible  for  any  contractor  to  know 
all  about  all  kinds  f»f  construction.  He  may  be 
very  competent  and  well  posted  in  one  or  in 
several  |,^eneral  kinds  of  work,  but  even  in  them 
there  will  be  some  things  that  he  is  not  familiar 
with ;  and  outside  of  these  lines  there  will  be 
many,  the  s])ecial  features  or  even  ordinary  prac- 
tice of  which  he  has  had  no  occasion  to  investi- 
gate. 

'J"he  contractor  with  large  resources  and  a 
technical  organization  can  analyze,  experiment 
and  design  for  himself  in  such  cases  if  time  and 
opportunity  afford.  An  inexperienced  contrac- 
tor, one  with  limited  resources,  in  an  isolated 
locality,  or  who  is  suddenly  confronted  with 
some  problem  quite  different  from  his  ordinary 
routine,  may  not  be  able  to  find  the  solution 
readily  or  may  adopt  an  unsatisfactory  one  that 
may  cost  him  unnecessary  time  and  money.  He 
would  often  be  greatly  assisted  by  prompt  and 
reliable  information  concerning  safe,  simple,  and 
economical  methods  of  doing  work  with  which 
he  is  unfamiliar,  although  many  of  them  may  be 
well  established.  It  implies  no  discredit  to'any 
contractor  to  be  unfamiliar  with  work  outside  of 
his  usual  sphere  even  if  it  is  commonplace  to 
those  who  specialize  in  it. 

In  this  country  competition  has  subdivided 
construction  so  much  that  specialists  have  been 
developed  in  almost  every  field;  large  varieties 
of  plant  and  equipment  have  been  provided ;  and 
all  kinds  of  services  and  most  types  of  construc- 
tion, together  with  methods  and  operations  of 
execution,  have  been  more  or  less  standardized. 
Ordinary  questions  relating  to  the  execution  of 
the  work  and  even  to  its  design  and  financing 
can,  therefore,  readily  be  answered  in  a  general 
way  by  experts  so  as  to  give  information  suited 
to  the  problem  or  easily  modified  to  cover  it. 
Sometimes  apparently  simple  questions  involve 
considerations  and  other  questions  that  appear 
difficult  to  the  inexperienced  have  solutions  that 
are  obvious  to  those  that  have  previously  en- 
countered them. 

Although  the  editors  of  Public  Works  have  not 
recently  been  in  charge  of  actual  construction 
and  are  not  qualified  as  contractors  or  superin- 
tendents, it  has  been  their  privilege  for  many  years 
to  occupy  the  field  of  important  and  widely  di- 
versified construction,  and  to  maintain  confi- 
dential relations  with  many  engineers  and  con- 
tractors and  thus  have  up-to-date  familiarity 
with  the  difficulties  and  requirements  of  many 
kinds  of  work  and  with  the  methods,  plants  and 
operations  involved.     They  also  have  access  to 
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great  technical  libraries  and  opportunities  for 
conference  with  specialists  and  experienced  con- 
tractors in  almost  every  field,  enabling  them  to 
prepare  or  secure  reliable  conservative  replies  to 
most  questions  likely  to  be  asked.  These  ques- 
tions are  cordially  invited  in  order  that  we  may 
benefit  contractors;  and  on  the  other  hand,  notes, 
memorandums  and  photographs  of  separate  fea- 
tures, no  matter  how  subordinate,  of  difficult  or 
interesting  work  are  solicited  from  the  same 
sources. 

There  is  no  limit  to  the  field  of  inquiries  we 
invite  in  this  department  so  long  as  they  are 
genuine  and  are  accompanied  by  sufficient  data 
of  conditions  and  requirements.  A  few  of  the 
subjects  that  may  perplex  contractors  that  have 
not  previously  had  experience  with  them  are  in- 
dicated by  such  questions  as  these: 

What  is  a  good  system  for  loading,  unload- 
ing, storing  and  handling  aggregate  for  the 
large  concrete  job  described  herewith? 

What  is  the  best  way  to  secure  water  and 
broken  stone  for  this  concrete  road  job? 
How  place  concrete  under  water? 
How  best  handle  and  erect  a  small  quantity 
of  heavy   steel  work? 

How  use  oxy-acetylene  flame  for  this  wreck- 
ing or  repair  work? 

How  handle  earth  excavation  in  a  deep 
trench? 

How  handle  quicksand  in  excavation  of  the 
nature  described? 

How  drive  sheet  piles  and  pull  them  for 
deep  sewer  trench? 

How  drive  foundation  piles  in  small  head- 
room? 

How  apply  given  formulas? 
How  to  build  cofiferdam  on  rock  bottom? 
How  unload  and  transport  very  heavy  units 
without  special  facilities? 

The  answers  to  such  questions  will  indicate  a 
rational  application  of  standard  practice  and 
simple  resources  to  the  special  conditions  in- 
volved, such  as  can  be  properly  undertaken  by 
competent  mechanics  and  superintendents,  with- 
out solving  problems  whose  importance  or  diffi- 
culty require  the  services  of  a  consulting  engineer 
or  expert. 

Unlimited  Water  For  Dallas 

The  editor  of  one  of  the  daily  papers  of  Dallas, 
Texas,  has  recently  given  prominent  expression 
to  an  opinion  which  is  not  as  prevalent  as  it  used 
to  be  but  apparently  still  obtains  in  some 
quarters.  This  is  that  people  should  not  be  asked 
to  economize  in  the  use  of  water,  but  that  it  is 
very  desirable  to  permit  them  to  use  all  they 
want  without  any  restraint  such  as  meter  rates 
or  other  pro  rata  charges. 

The  editorial  in  question  says :  "We  should,  in- 
stead of  having  need  or  occasion  to  urge  the 
practice  of  economy  in  the  use  of  water,  en- 
courage the  use  of  it  in  quantities  which,  by  test 
of  the  present  per  capita  consumption,  would  be 
thought  extravagantly  large.  Only  so  can  Dallas 
become  the   city  of  great  beauty  that  all  of  us 


should  be  ambitious  to  have  it  be.  We  should 
make  water  so  cheap  that  few  citizens  would  be 
under  inducement  to  be  sparing  in  the  use  of  it. 
But  this  can  be  done,  of  course,  only  by  making 
the  supply  superabundant.  It  might  be  neces- 
sary, as  a  means  of  bringing  about  that  large  use 
of  water,  to  incur  a  financial  deficit  in  the  water 
department.  That  would  sin  against  the  sup- 
posed virtue  of  making  the  water  department 
pay  its  way.  But  that,  in  our  view,  is  only  a 
spurius  virtue." 

Of  course,  if  the  people  with  open  eyes  decide 
to  provide  a  superabundant  supply  with  full 
knowledge  of  the  great  increase  in  taxes  or  water 
rates  or  both  which  it  will  cost  them,  there  can 
be  no  objection  to  their  doing  so  unless  such  ex- 
travagent  use  of  water  deprives  other  munici- 
palities of  water  which  they  are  in  real  need  of. 
It  is  not  often,  however,  that  the  taxpayers  of  a 
city  the  size  of  Dallas  are  willing  to  spend  one 
million,  two  million  or  five  million  dollars  for 
the  privilege  of  having  all  the  water  they  can 
possibly  waste  as  well  as  use. 


Municipal  Bonds  In  July 

The  total  sales  of  municipal  bonds  in  July  are 
reported  by  the  Daily  Bond  Buyer  to  have  been 
$50,717,202,  which  is  slightly  less  than  the  sales 
for  June,  and  only  about  two-thirds  of  the  sales  for 
Tuly,  1919.  However,  the  sale  of  municipal  bonds 
for  the  first  seven  months  of  1920,  $412,324,045, 
considerably  exceeded  the  sales  for  the  corre- 
soonding  period  of  1919,  which  were  $387,537,- 
802. 

The  serious  falling  off  in  the  sale  of  municipal 
bonds  during  the  last  few  months  has  been 
caused  by  a  slump  in  the  bond  market.  During 
this  period  hundreds  of  issues  have  been  found 
unmarketable.  The  largest  cities  of  the  country 
are  now  compelled  to  issue  5^^  per  cent  or  6 
per  cent  bonds  to  meet  the  market  rates  on  loans 
and  many  municipalities  either  have  been  un- 
willing to  pay  such  a  rate  or  have  not  been  per- 
mitted by  law  to  do  so.  Had  the  bond  market 
been  as  favorable  as  it  was  last  year,  the  sale  of 
municipal  and  state  bonds  this  year  would  in  all 
probability  have  reached  the  billion  dollar  mark. 
The  largest  individual  loans  during  July  included 
$4,000,000  bv  the  state  of  Pennsvlvania,  $2,475,- 
000  bv  Dallas,  Texas,  $1,170,000  bv  Columbus, 
$1,165,000  by  San  Francisco,  and  $750,000  by 
Cleveland  Heights. 

Decatur's  Temporary  Dam 

The  city  of  Decatur  a  few  days  ago  completed 
a  temporary  dam  which  cost  about  $40,000  and 
which  will  store  a  supply  of  water  probably  suffi- 
cient to  relieve  the  present  shortage.  A  per- 
manent dam  is  to  be  constructed  which  will  raise 
the  water  more  than  7  feet  higher  and  thus 
greatly  increase  the  amount  of  storage.  When 
the  permanent  dam  has  been  completed  it  is 
contemplated  that  the  one  just  finished  will  be 
removed,  although  it  would  probably  last  a  gen- 
eration if  necessarv. 
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Water  Filtration  Exnerimciits  and  Devices 

In  studying  the  purification  of  Lake  Michigan  water,  Mr.  Ellms  experi- 
mented with  mixing;  channels,  fish  ladder,  "flume"  and  "fall,"  and  concluded 
that  coaf;ulation  could  be  effected  more  cheaply  and  just  as  effectively  by  one 
of  the  smaller  devices  as  by  a  lar^e  coaf;ulation  l)asin.  The  devices  and  re- 
sults are  described  below. 


L 


In  connection  ^vith  the  experiments  conchictcd 
by  Jos.  \V.  J'Mltns  for  the  conimissioner  of  pul)lic 
works  of  Milwaukee  ui)on  the  best  method  of 
treating  the  water  of  Lake  Michigan  in  order  to 
make  it  more  suitable  for  consumption  (a  general 
<lescription  of  which  was  published  in  the  August 
'2\  aiui  38  issues  of  Public  Works),  a  numl^er  of 
devices  and  methods  were  tried  out,  chiefly  in 
connection  with  the  mixing  of  the  chemicals  with 
the  water  and  sedimentation  preliminary  to 
filtration.  From  the  report  of  the  experiments, 
which  extended  over  practically  a  year,  we  have 
abstracted  the  following  descriptions  of  the  more 
interesting  and  important  of  the  experimental 
features. 

COAGULATION 

Four  new  devices  were  tried  for  securing 
coagulation,  as  described  in  the  previous  issues 
named  above.  These  devices  were  given  the 
names  of  "fall,"  flume,  fish  ladder,  and  mixing 
channels.  The  poorest  mixing  action  was  ob- 
tained with  the  "fall."  Somewhat  better  results 
were  obtained  with  the  fish  ladder.  With  the 
"flume"  an  excellent  mixing  action  was  produced 
at  a  comparatively  low  velocity  of  flow,  but  the 
loss  of  head  was  considered  too  great.  By  cutting 
the  flume  into  two  parts  and  attaching  the  box 
known  as  the  "fall,"  the  loss  of  head  was  cut 
down  about  25  per  cent  and  good  results  were 
obtained. 

I'lnally  by  removing  the  weirs  from  the  flume, 
extending  it  slightly  into  the  receiving  box  or 
"fall,"  and  placing  a  low  weir  at  the  end,  a 
hydraulic  jump  was  produced  by  the  rapid  flow 
of  water  down  the  flume.  The  impact  of  water 
flowing  down  the  flume  into  the  pool  back  of  the 
weir  produced  a  turbulent  condition  of  the  water 
which  effectively  mixed  the  chemical  solutions 
and  the  water.  Considerable  air  is  trapped  in 
the  jump  and  its  escape  contributes  materially  to 
the  turbulent  condition  of  the  water  and  con- 
sequently improves  the  mixing  action. 

"The  results  with  this  device  have  been  very 
satisfactory,  and  the  reason  for  it  requires  ex- 
planation. When  a  precipitate  is  the  product  of  a 
chemical  reaction,  it  first  appears  in  a  very  finely 
divided  condition.  In  the  case  of  a  colloidal  pre- 
cipitate such  as  ferric  hydroxide  or  aluminum 
hydroxide  (the  two  compounds  utilized  in  water 
purification),  the  aggregation  of  these  particles 
into  larger  masses  is  necessary,  not  only  to 
entrap  the  fine  sediment  and  minute  bacteria  in 
the    water,   but    to   prevent    them    from    passing 


through  the  sand  bed  of  the  filters.  It  is  obvious 
that  violent  and  continued  agitation  of  the  water 
will  hinder  rather  than  assist  in  this  clotting  to- 
gether of  these  particles,  and  hence,  to  aid  this 
coagulation,  a  quiescent  condition  is  necessary, 

"The  hydraulic  jump  mixing  device  provides  an 
extremely  rapid  and  thorough  mechanical  mix- 
ing of  the  chemical  solution  anrl  the  water  to  be 
treated,  thereby  bringing  the  reacting  substances 
together  and  hastening  the  reaction.  Immedi- 
ately following  the  jump,  the  water  flows  quietly 
to  a  settling  basin  in  which  the  physical  action 
of  coagulation  can  take  place  with  the  least  possi- 
ble amount  of  agitation,  and  thereby  reduces  to  a 
minimum  the  breaking  up  of  the  floe  during  its 
formation." 

In  addition  to  these  devices,  experiments  were 
made  with  the  mixing  chamber.  It  was  found 
that  prompt  coagulation  took  place  in  the  first 
five  or  six  channels,  but  that  the  size  of  the 
floe  decreased  as  the  water  passed  through  the 
remaining  channels.  In  order  to  see  whether 
reduction  in  size  of  the  flocculated  particles  was 
due  merely  to  flow  through  the  straight  channels 
or  was  caused  by  the  agitation  of  the  water  as  it 
passed  around  the  ends  of  the  baffles,  the  chan- 
nels were  blocked  about  18.9  feet  from  the  end 
and  new  openings  cut  through  the  baffle  walls, 
thus  giving  the  same  number  of  reversals  of  flow 
but  cutting  down  the  length  of  each  channel  from 
60  feet  to  18.9  feet.  Although  nearly  70  per  cent 
of  the  length  of  the  chamber  was  thus  cut  out 
of  service,  the 'results  were  as  satisfactory  as 
before,  but  not  more  so. 

SEDIMENTATION 

The  settling  tank  was  40  feet  long,  and  18  feet 
6  inches  wide  and  9  feet  deep.  It  was  divided 
into  four  equal  sections  or  passageways  by  three 
baffle  walls.  There  was"  an  influent  flume  at  one 
end  and  an  effluent  flume  at  the  other.  In  the 
last  passage  a  third  flume  connected  the  influent 
and  effluent  flumes.  The  length  of  travel  of  the 
water  along  the  center  line  of  the  passageways 
was  about  175  feet.  By  use  of  weir  planks  and 
stop  planks  it  was  possible  to  use  one  or  more  of 
the  passageways  and  thereby  obtain  diflerent 
periods  of  sedimentation. 

The  theoretical  displacement  period,  with  a 
rate  of  flow  of  125,000  gallons  per  day,  was  7.5 
hours  and  the  lineal  velocity  0.33  foot  per  minute. 
Float  observations  were  made  to  determine  actual 
lineal  velocities  and  an  average  of  six  of  these 
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^.ivc  0.5()  foot  pvv  iiniuitc,  or  about  70  per  cent 
greater  than  llu-  lluorrtiial  velocity.  "W  liilr 
tliis  result  was  not  (.'utirt'ly  uiu'xi)C'clc(l  on  ac- 
count of  previous  ixporicnrc,  still  it  was  rather 
surprising  in  view  of  the  shallow  deplli  r)f  the 
tank  {(S  or  9  feet)  and  the  manner  in  wliirh  it  was 
halllcd.  l'"vi(l(ii(iy  the  surface  water  slides  over 
the  more  slowly  moving  or  even  almost  stagnant 
water  near  the  bottom,  and  thus  passes  through 
the  taad<  in  a  much  shorter  time  than  called  for 
I)y  complete  displacement." 

l'".\cn  with  average  turbidities  of  only  fifteen  to 
twenty  i^arts  per  million  in  the  raw  water,  this 
lank  gave  a  reduction  of  67  j)er  cent  for  a  theoreti- 
cal displacement  period  of  7.5  hours  when  using 
alum  as  a  coagulant.  The  niicro-organisms  re- 
moved \aried  from  ()1.1  per  cent  to  84.6  per  cent, 
reducing  the  average  number  from  596  in  the  lake 
water  to  128  in  the  settling  basin. 

It  has  been  found  in  several  cases  that  in- 
creased turbidity  aids  coagulation,  and  on  ac- 
count of  the  small  amount  of  natural  sediment 
in  the  lake  water  and  its  low  temperature  it  was 
thought  possible  that  the  coagulation  of  it  might 
be  improved  in  this  way.  An  aluminous  clay  was 
obtained  which  readily  disintegrated  in  water 
and  this  was  applied  to  the  lake  water  as  it  en- 
tered the  mixing  device,  at  w^hich  point  also  the 
coagulating  chemical  was  applied.  In  this  way 
the  turbidity  was  increased  from  three  parts  per 
million  to  twenty-one.  The  results  obtained  were 
rather  unsatisfactory.  A  larger  fioc  was  pro- 
duced but  there  did  not  appear  to  be  any  im- 
provement in  the  effluent  from  the  filters.  On 
the  other  hand,  the  filter  sand  was  overloaded 
with  clay,  and  this  was  not  removed  by  washing, 
the  effluents  of  the  filters  being  slightly  turbid  at 
the  beginning  of  a  run  or  just  after  washing  them. 

Sulphate  of  alumina  was  used  as  a  coagulant  in 
thirty-two  operation  periods,  and  sulphate  of  iron 
with  lime  was  used  in  thirteen.  Good  results 
could  be  obtained  with  either.  Different  amounts 
of  each  were  tested  out  and  in  general  it  appeared 
that  sixteen  to  twenty  parts  per  million  of  either 
coagulant  would  be  required  to  produce  good 
results. 

FILTRATION 

Two  filters  were  used  in  the  investigation,  one 
equipped  with  a  common  type  of  strainer  system, 
namely,  a  perforated  pipe  manifold  laid  on  the 
bottom  of  the  tank.  The  other  filter  had  a  wooden 
grid  strainer  system  consisting  of  1  in.  by  6  in. 
boards  set  on  edge  and  spaced  1  inch  apart.  The 
under  side  of  the  grid  was  placed  6.5  in.  above  the 
bottom  of  the  tank  proper,  thus  providing  a  space 
under  the  strainer  grid  which  was  filled  with 
filtered  water.  The  peculiar  features  of  this  lat- 
ter type  of  strainer  consisted  in  the  opening  to 
the  filter  bed  totaling  practically  50  per  cent  of 
the  area  of  the  bed,  while  the  opening  in  the  per- 
forated manifold  totalled  only  0.3  per  cent  of  the 
area  of  the  bed.  Otherwise  the  two  filters  were 
constructed  alike. 

The  wooden  grid  strainer  gave  good  results, 
but  it  is  believed  that  had  there  been  available  a 
wash  water  pressure  capable  of  producing  an 
upward  velocity  of  2  to  2.5  ft.  per  minute,  the 


bed  might  have  been  "blown  up,"  allowing  the 
saiul  l(j  work  its  way  dcnvn  through  the  gravel 
into  the  bottom  of  the  filter  below  the  grid.  If 
high  velocities  through  the  gravel  can  be  prop- 
erly contr(jlled  by  a  sufficient  depth  and  grading 
of  the  gravel,  it  is  bclieverl  that  this  grid  will 
furnish  a  comparatively  cheap,  simple  and  effec- 
tive type  of  strainer.  I-'urther  experiments  for 
the  purpose  of  establishing  the  correctness  of 
this  opinion  would  be  necessary  before  this 
strainer  system  could  be  afloi>ted  safely  for  a 
large  plant. 

A  j)orlion  of  the  sand  for  the  fdtcr  was  ob- 
tained from  Red  Wing,  Minnesota,  and  the  rest 
was  local  sand  from  the  lake  shore.  The  lake 
sand  first  employed  was  coarsened  by  washing  in 
a  specially  designed  washer.  Later  on  the  sand 
was  selected  so  as  to  obtain  as  coarse  material  as 
l)ossible  and  then  was  washed  in  the  filter  tank. 
This  washing  brought  several  inches  of  fine  sand 
to  the  upper  layers,  where  they  were  removed 
after  each  washing  down  to  the  point  where  the 
sand  of  the  effective  size  desired  was  found. 

It  was  thought  probable  that  for  the  large 
municipal  plant,  lake  sand  could  be  used  and 
washed  in  this  way  so  as  to  obtain  a  size  suit- 
able for  the  filters.  Laboratory  investigations 
were  made  along  these  lines,  and  these  indicated 
that  a  complete  stratification  or  arrangement  by 
sizes  was  effected  by  this  method  of  washing, 
and  that  the  most  effective  portion  of  the  sand, 
the  finest,  was  carried  automatically  to  the  point 
in  the  filter  bed  where  it  would  do  the  most 
effective  work.  A  bed  so  arranged  by  stratifica- 
tion also  offers  the  least  resistance  to  the  flow  of 
water  through  it  during  filtration. 

The  experimental  filters  were  found  to  operate 
with  much  shorter  periods  of  service  between 
washings  than  is  found  possible  in  many  plants 
because  of  minute  plants  in  the  water  which 
formed  a  gelatinous  mat  over  the  surface  of  the 
sand,  and  accumulated  so  rapidly  on  account  of 
the  number  present  in  the  water  that  they  greatly 
retarded  the  passage  of  the  water  through  the 
bed.  Working  at  the  rate  of  125  million  gallons 
per  acre  per  day,  the  average  length  of  service 
of  filter  A  was  only  10.49  hours  and  that  of  filter 
B  was  6.05  hours.  The  longest  run  of  either 
filter  was  20.27  hours  and  the  shortest  run  was 
4.55  hours.  Microscopic  examination  of  the 
water  indicated  that  there  were  never  less  than 
100  to  125  of  these  organisms  in  each  cubic  centi- 
meter of  water,  and  as  they  averaged  .02  m.m. 
in  diameter,  in  four  hours  there  would  be  applied 
enough  to  form  a  continuous  surface  coating  of 
these  diatoms  over  the  entire  surface  of  the  sand 
bed.  These  short  service  periods  considerably- 
reduced  the  efficiency  of  the  plant.  This  condi- 
tion was  relieved  by  a  practice  known  as  "break- 
ing the  filters."  This  consists  in  closing  the 
effluent  valve  of  the  filter  and  opening  for  about 
half  a  minute  the  wash  water  valve.  The  rising 
wash  water  breaks  the  surface  of  the  sand  bed, 
throwing  the  deposited  matter  into  suspension 
or  displacing  it  so  that  a  fresh  surface  of  sand 
is  exposed  through  which  the  water  may  filter. 
After  the  wash  water  valve  has  been  closed,  the 
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effluent  valve  is  again  opened  and  filtration 
resumed. 

The  breaking  of  a  filter  may  usually  be  done 
to  advantage  twice  between  washing.  Periods 
of  service  are  lengthened  from  200  to  300  per  cent 
and  the  wash  water  percentages  are  proportion- 
ately diminished,  since  no  wash  water  is  really 
lost  by  the  breaking  process,  although  such  as  is 
used  must  be  refiltered  and  repumped.  Tables 
giving  data  collected  during  the  tests  show  that  a 
gain  of  10  to  15  hours  in  the  length  of  run  and 
a  reduction  of  2.5  to  3  per  cent  in  the  wash  water 
was  effected  by  breaking. 

As  to  the  effect  of  breaking  upon  the  quality 
of  the  water,  the  lower  the  rate  of  filtration,  the 
finer  the  sand,  the  less  the  disturbance  of  the 
sand  bed  when  broken,  and  the  better  the  coagu- 
lation, the  less  will  be  the  deterioration  in  the 
quality  of  the  filtered  water.  But  it  is  obvious 
that  unless  a  sufficient  disturbance  of  the  bed  is 
effected  so  as  to  reduce  the  friction  head  of  the 
flow  of  water,  it  fails  of  its  object  entirely; 
hence  the  operator  usually  endeavors  to  produce 
only  such  a  loosening  of  the  filter  bed  as  will 
re-establish  the  rate  of  flow  with  the  least  injury 
to  the  quality  of  the  effluent. 

Different  periods  of  rest  were  tested  and  it 
was  concluded  that  a  rest  period  of  several  hours 
should  intervene  between  the  washing  of  the 
filter  and  starting  it  again,  whenever  this  was 
possible.  The  practice  of  wasting  the  effluent 
from  a  filter  for  a  short  time  after  starting  is  now 
rarely  employed  but  the  common  practice  now- 
adays is  to  disinfect  the  filtered  water  con- 
tinuously and  thereby  obviate  the  necessity  for 
wasting  any  filtered  water. 

Rates  of  filtration  were  tried  up  to  175  million 
gallons  per  acre  per  day.  While  operation  at  the 
higher  rates  seems  to  have  had  little  effect  upon 
the  number  of  bacteria  in  the  effluent,  the  effect 
of  insufficient  amounts  of  chemical  coagulant, 
especially  quantities  below  10  parts  per  million, 
was.  quite  noticeable. 


aldermen  should  refuse  for  years  to  protect  the 
purity  of  the  water  supply  on  which  the  health 
and  safety  of  their  citizens  depend  and  to  secure 
which  they  have  expended  for  a  filtration  plant 
many  times  the  cost  of  covering  the  reservoirs. 
In  fact,  the  running  expense  of  the  filtration 
plant  for  one  year  would  probably  cover  the  cost 
of  this  protection. 


Protecting  Purity  of  St.  Louis'  Water  Supply 

The  water  works  of  St.  Louis  has  been  report- 
ed upon  quite  favorably  from  the  point  of  view 
of  affording  protection,  as  described  in  our  issue 
of  August  14,  but,  in  spite  of  the  purification 
plant  which  is  perhaps  as  up-to-date  in  construc- 
tion and  as  well  managed  as  any  in  the  coun- 
try, there  is  room  for  improvement  in  the  char- 
acter of  the  water  delivered  from  the  point  of 
view  of  purity.  For  the  water  after  purification  is 
delivered  into  open  reservoirs  and,  as  is  quite 
common  under  such  conditions,  receives  impuri- 
ties from  the  air.  One  of  them  at  least  is  so 
located  as  to  receive  more  or  less  impurity  of  a 
possibly  dangerous  nature  which  is  blown  from 
a  bridge  nearby  at  a  higher  elevation.  Com- 
missioner Wall  has  annually  for  five  years  past 
recommended  that  these  reservoirs  be  covered, 
but  so  far  has  been  unable  to  obtain  favorable 
action  by  the  Board  of  Aldermen. 

It  certainly  is  diifficult  to  understand  why  the 


New  Orleans  Water  Works  and  Drainage 
Capacity  Exceeded 

New  Orleans  has  for  several  years  been  ap- 
proaching and  now  is  actually  facing  a  serious 
condition  in  connection  with  its  water  supply 
and  its  drainage,  and  the  superintendent  of  the 
Sewerage  and  Water  Board,  George  Earl,  in  his 
latest  annual  report  which  has  just  been  issued, 
calls  attention  to  the  seriousness  of  the  situation, 
as  he  has  done  in  several  previous  reports. 

At  present  water  is  brought  to  the  pumping 
plant  through  a  single  48-inch  pipe  and  the 
capacity  of  this  is  frequently  reached  by  the  pres- 
ent service.  A  double  main  should  be  installed, 
both  to  increase  capacity  and  as  a  precaution 
against  accident.  There  is  practically  no  water 
storage  in  the  city,  and  any  interruption  of  serv- 
ice in  suction  pipe,  pumping  plant  or  delivery 
system  would  be  a  very  serious  matter.  Owing 
to  the  insufficient  capacity,  the  pressure  in  the 
lower  or  central  portion  of  the  city  would  be 
greatly  reduced  in  the  case  of  a  large  fire. 

Not  only  the  quantity  but  also  the  quality  of 
the  supply  is  threatened.  The  nominal  capacity 
of  the  purification  plant  is  40  million  gallons 
daily.  For  five  months  in  1919  this  plant  purified 
this  amount  as  an  average  for  the  entire  season 
and  was  compelled  to  greatly  exceed  this  rate 
for  many  days  at  a  time,  occasionally  carrying 
loads  for  hours  at  a  time  at  rates  of  over  60 
million  gallons  a  day.  This,  of  course,  means 
that  the  overworking  of  the  plant  threatens  a 
lower  efficiency  of  purification  and  that  it  should 
at  once  be  increased  50  per  cent  in  capacity. 

New  Orleans,  being  below  the  level  of  the 
Mississippi  when  it  is  in  flood,  can  prevent  the 
flooding  of  its  streets  only  by  the  operation  of 
its  drainage  canals  and  pumping  plants.  It  has 
now  12,000  horsepower  available  for  pumping, 
but  during  storms  of  considerable  magnitude  all 
of  this  power  is  not  sufficient  to  operate  all  of 
the  drainage  pumps  or  remove  the  accumulating 
drainage  flow  rapidly  enough.  If  one  of  the 
drainage  pumps  should  ever  break  down  during 
heavy  rainfall  it  would  be  utterly  impossible  to 
prevent  the  flooding  of  the  lower  areas  of  the 
city,  or  to  remove  the  flood  water  within  a  rea- 
sonable period. 

In  addition  to  this,  there  has  not  been  suffi- 
cient funds  for  several  years  past  to  construct 
sewers  and  water  mains  as  rapidly  as  the  growth 
of  the  city  demanded  and  there  are  now  at  least 
50  miles  of  streets  in  which  such  mains  should 
be  laid.  At  present  there  is  being  served  by  the 
Water  and  Sewerage  Board  about  600  miles  of 
streets  and  410,000  population.     It  is  estimated 
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that  by  1940  the  service  should  be  extended  to 
1,200  miles  of  streets,  and  this  would  require  an 
average  exi)enditure  of  at  least  $2,50(),(XX)  a  year 
from  now  until  1940  in  continuous  extension  and 
improvement  work.  The  Seweraf^^^e  and  Water 
i^oard    has    never   had   over   $4S0,(XX)   a    year    for 


such  development  and  it  is,  therefore,  imperative 
that  a  change  in  policy  be  made  at  once,  or  else 
the  city  must  cease  to  grow  except  by  the  addi- 
tion of  such  character  of  improvements  as  will 
!)(•  (ontent  to  exist  without  water  supply, 
seweraj^e  or  drainage. 


Designing  Aqucducl  ot  Winnipeg 

Water   Works 


By  JamcH  II.  Fuerlcs 


In  previous  issues  of  PUBLIC  WORKS  we  have  given  analysis  of  the  con- 
ditions affecting  the  general  design  of  the  new  water  works  of  Winnipeg, 
Manitoba,  and  a  description  of  the  works  designed  to  meet  these  conditions; 
this  being  part  of  a  paper  prepared  by  Mr.  Fuertes  for  the  American  Water 
Works  Association.  In  the  same  paper  he  described  the  process  followed 
in  designing  the  several  aqueduct  sections,  which  part  of  the  paper  (like  the 
other,  unusually  thorough  and  informative)  is  given  below. 


ARCH   DESIGNS 


The  design  of  the  aqueduct  sections  was  in- 
fluenced by  many  considerations,  among  which 
the  most  important  were: 

1.  Solidity  of  foundation. 

2.  Economy  in  the  use  of  materials. 

3.  Weight  and  character  of  material  suitable  for 
backfilling  over  aqueduct. 

4.  Character  and  quality  of  the  soil  as  to  chemi- 
cal  characteristics,  and  amount  of  moisture. 

5.  Depth  of  penetration  of  frost  in  different 
soils. 

6.  Elevation  of  permanent  ground  water  level 
relative  to  invert  of  aqueduct,  as  affecting  the 
tendency  to  float  and  to  change  the  form  of 
the  section  after  construction.    . 

7.  Practicable  construction  methods  to  secure 
the  expedition  of  the  work. 

8.  Range  of  temperature  of  the  water. 

9.  Character  of  soil  as  to  relative  amounts  of 
clay,  silica  and  organic  matter  in  its  compo- 
sition. 

The  problems  of  arch  design  and  invert  design 
were  influenced  by  quite  different  factors.  Any 
arch  design,  to  be  strong  enough  to  resist  crack- 
ing, must  be  provided  with  practically  unyield- 
ing foundations;  in  the  larger  Winnipeg  arches 
a  deflection  of  the  invert  by  so  little  as  1-40  inch 
would  crack  it,  and  then  the  spreading  of  the 
feet  of  the  arch  following  the  further  flattening 
of  the  invert  would  crack  the  arch  along  the 
center  of  the  roof.  Making  the  arches  twice  or 
perhaps  even  three  times  the  thickness  required 
for  rigid  foundations  would  riot  have  prevented 
arch  cracks  under  uneven  settlement  of  the  foot- 
ing of  the  arch.  The  principle  was  therefore 
adopted  to  design  the  arches  on  the  assumption 
of  rigid  foundations,  and  secure  these,  or  as  near 
these  as  practicable  under  local  conditions. 


The  form  of  the  arch  and  thickness  of  the  arch 
ring  were  based,  in  general,  on  a  backfill  load  of 
4  feet  deep  over  the  top  of  the  arch  weighing  100 
pounds  per  cubic  foot,  the  width  of  the  backfill, 
on  top,  being  in  all  cases  equal  to  the  width  of 
the  aqueduct  inside,  with  a  minimum  of  8  feet 
and  side  slopes  for  embankments  of  1  vertical  on 
l-)4  horizontal.  The  concrete  was  assumed  to 
weigh  140  pounds  per  cubic  foot.  The  stress 
diagrams  for  the  arches  were  determined  from 
the  above  loads,  the  earth  pressure  directions 
varying  gradually  from  vertical,  at  the  top  in  the 
center,  to  a  slope  towards  the  aqueduct  of  20 
degrees  from  the  vertical  at  the  bottom  of  the 
aqueduct;  the  concrete  weights  acting  vertically 
downward ;  the  water  pressure  within  the  aque- 
duct, for  various  depths  of  flow,  acting  radially 
outward,  normal  to  the  aqueduct  faces;  and 
ground  water  pressures,  when  expected,  acting 
normal  to  the  outside  surface  and  inward  toward 
the  aqueduct. 

The  limiting  lines  for  the  inside  and  outside 
faces  of  the  arches  were  determined  from  these 
stress  lines  by  so  adjusting  these  that  for  all  con- 
ditions of  loading  the  resultant  lines  of  force 
would  fall  within  the  middle  third  of  the  section. 
The  satisfying  of  this  condition  provides  that 
there  can  be  no  tension  in  any  portion  of  the 
concrete  section,  and  therefore  no  tendency  to- 
ward cracking  of  the  arch. 

The  stresses  in  the  "B"  section  of  the  aque- 
duct, which  was  used  for  a  little  over  6^4  miles 
are  shown  in  Figure  1. 

Only  under  two  conditions  did  there  appear 
to  be  a  necessity  for  reinforcing  the  arch,  and 
these  were  under  road  and  railroad  crossings, 
and  where  the  aqueduct  crosses  the  Brokenhead 
slough,  where  the  back-fill  material  was  practi- 
cally all  vegetable  matter  weighing  only  about 
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50  poumls  per  cubic  foot,  'J"hc  internal  out\var«l 
l)rissure  of  the  water  llowin{:j  through  Ihc  atjue 
(hid  here  wouhl  (end  to  produce  deformation  of 
tlie  structure,  or  Hfting  of  the  arch  oil  llu-  iiucrt  ; 
and  reinforcing;  steel  was  necessary  lo  ii.  the 
structure  together  as  a  unit  and  couninaii  the 
hending  tendency  in  the  sides  of  the  arili.  'Ihe 
stresses  in  this  section  are  shown  in  I'igurc  2. 

ACTION  OK  ruosr 
As  li>  the-  possible  depth  of  penetration  oi  tin- 
frost  in  at|iu'(luct  einbankim  iits,  or  its  action  or  ef- 
fect, some  rather  surprising  facts  were  noted  during 
llie  winter  of  1!)1.')-1!)1(;  in  investigating  this  matter. 
In  the  prairie  section,  for  instance,  it  was  found 
in  one  place  that  where  frost  had  gone  down  1  feet 
t>n  the  prairie,  it  was  of  less  depth  on  the  top  and 
side  slopes  of  the  embankment  over  the  afiueduct, 
which  was  in  a  rather  shallow  cut  at  this  .pc^int.  On 
digging  a  trench  crosswise  of  the  aqueduct  to  exam- 
ine the  condition  of  the  embankment,  it  was  found 
that  the  linear  expansion  parallel  to  the  surface  of 
the  side  slopes  and  top  of  the  embankment,  due  to 
the  freezing  of  the  clay  soil,  had  caused  the  frozen 
back-lill  to  raise  up.  where  passing  over  the  arch, 
forming  a  cavity  between  the  arch  and  the  em- 
bankment (supposed  to  be  resting  on  it).  This 
cavity  was  about  five  feet  wide  across  the  aque- 
duct, tapering  from  nothing  at  the  sides  to  over 
6  inches  high  in  the  center  over  the  arch.  In 
another  place  where  the  aqueduct  is  in  a  7-foot 
cut,  the  frost  penetrated  the  prairie  about  4  feet, 
the  bottom  of  the  frozen  ground  extending  hori- 
zontally through  the  backfill  and  against  the 
arch,  where  it  had  frozen  fast  to  the  concrete  and 
produced  strains,  the  effects  of  which  were 
shown  in  the  cracking  of  the  arch  on  both  sides ' 
and  its  being  lifted  vertically  about  }i  inch.  After 
frost  left  the  ground  the  arch  settled  down  again 
in  place  to  its  original  position.  The  invert  did 
not  crack,  the  cracks  in  the  side  walls  were 
parallel  to  and  3>4  feet  above  the  invert.  These 
effects  were  produced,  however,  before  the  back- 
fill had  been  entirely  completed  and  while  the 
aqueduct  was  empty,  during  a  very  cold  winter. 
Practically  no  expense  was  necessitated  for 
repairs. 

TEMPERATURE  IN  AQUEDUCT 

Taken  as  a  whole,  the  depth  of  backfill  chosen 
was  sufficient  but  not  too  much.  Continuous 
observations  throughout  the  whole  length  of 
backfilled  aqueduct  during  the  cold  winter  re- 
ferred to  showed  that  the  temperature  of  the  air 
M'ithin  the  aqueduct,  except  in  the  immediate 
neighborhood  of  open  manholes  or  connections, 
remained  around  35  degrees  to  37  degrees  Fahren- 
heit until  the  advent  of  warm  weather. 

In  most  places  frost  did  not  petetrate  to  the 
arch  until  Spring,  and  then  showed  in  a  band  of 
hoar  frost  of  varying  widths  in  different  places, 
sometimes  being  only  a  foot  or  so  and  sometimes 
extending  down  to  within  a  foot  or  two  of  the 
bottom  of  the  arch  on  each  side.  The  muskeg 
covering  was  quite  efficient  as  frost  protection, 
but  required  a  covering  of  earth  or  gravel  as  pro- 
tection against  fire.  Frost  penetrated  most 
deeply  and  most  quickly  through  moist,  dense- 
ly consolidated  clay ;  less  deeply  and  more  slowly 


through  sand  and  gravel;  and  least  extensively 
and  most  slowly  in  the  muskeg  covering  after 
It  had  been  in  place  for  some  time  and  had  a 
t  hance  to  dry  out  somewhat. 

AWK01;A(  V    OI-     AW(  II     OKSIO.VS 

The  arches  designed  on  the  above  assumptions 
have  stood  without  defect  or  showing  any  sign 
of  weakness.  They  are  thin  and  were  made  so 
deliberately  and  after  much  thought  and  study, 
'fhis  was  recognized  in  the  estimates  submitted 
in  the  report  of  flering,  .Stearns  and  I'uertes,  and 
was  discussed  extensively  during  the  preparation 
of  that  report,  the  conclusion  being  reached  that 
every  justifiable  economy  should  be  practised  in 
the  building  of  these  works.  The  difficulties  of 
putting  an  aqueduct  through  100  miles  of  wild 
country,  largely  swampy,  with  uncertain  and  un- 
known conditions  as  to  foundations,  were  fully 
realized;  and,  on  account  of  the  great  cost  of 
the  works  for  a  young  communitv  grown  and 
growing  so  rapidly  and  needing  w'ater  to  main- 
tain Its  very  existence,  to  have  stood  upon  the 
principle  of  "no  risk"  in  the  designs  would  have 
rendered  the  project  totally  impossible,  on  ac- 
count of  the  great  cost  involved. 

It  was  known  that  settlement  might  be  ex- 
pected but  that,  the  aqueduct  being  one  through 
which  the  water  would  flow  as  in  an  open  ditch 
';:^i,^o"^  exerting  pressure,  there  would  be  no 
difihculty  and  but  little  expense  involved  in  mak- 
ing repairs.  For  practically  the  whole  length, 
the  bottom  of  the  cut-and-cover  aqueduct  has 
been  placed  at  such  an  elevation  that  the  surface 
of  the  flowing  w^ater  in  the  aqueduct  may  be  kept 
lower  than  the  natural  ground  surface  until  the 
consumption  of  water  by  the  District  shall  have 
increased  to  or  exceed  about  50  million  gallons 
per  day,  and  an  open  ditch  would  have  served 
the  purpose  of  carrying  the  water  from  river 
crossing  to  river  crossing  all  the  way  from  Indian 
Ray  to  Mile  23.  In  fact,  a  scheme  like  this  was 
suggested  in  1883  by  Dr.  Agnew,  who  proposed 
conveying  the  water  to  Birds  Hill  and  dis- 
tributing it  from  there. 

The  cut-and-cover  of  the  aqueduct,  therefore, 
is  to  be  considered  in  the  light  of  a  lining  for  a 
ditch,  given  an  arched  section  in  order  to  permit 
covering  the  ditch  for  the  protection  of  the  water 
from  vegetation  and  dirt  and  from  cold,  and  to 
permit  making  the  ditch  smaller  by  reason  of 
the  smooth  walls  and  bottom  provided  by  the 
concrete  surfaces,  on  which  the  water  would  run 
faster  than  it  would  in  a  natural  ditch  through 
the  open  country. 

PRESSURE    SECTIONS 

Only  at  the  river  and  valley  crossings  is  this 
aqueduct  in  any  respect  like  a  pipe  line,  and  at 
all  such  places  it  has  been  given  a  circular  form 
and  contains  enough  steel  bands  to  take  all  the 
bursting  strains  due  to  the  \vater  pressure  and 
all  the  distortion  strains  due  to  the  earth  back- 
fill, without  straining  the  steel  to  more  than  10,- 
000  pounds  per  square  inch  in  tension  or  the  con- 
crete to  more  than  500  pounds  per  square  inch 
in  compression.  These  low  limits  were  fixed 
after  much  study  of  the  extension  of  the  steel 
under  tension  and  the  amount  of  extension  the 
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concrete,  as  made,  would  stand  without  showing 
hair-cracks.  While  it  was  not  a  matter  of  serious 
consequence  whether  cracks  appear  in  the  cut- 
and-cover  sections  of  this  aqueduct,  as  these 
could  be  repaired  easily,  it  would  have  been  fatal 
to  allow  cracking  of  the  concrete  containing 
steel  reinforcement,  as  the  steel  would  than  be 
exposed  to  the  action  of  the  water  and  would 
in  time  be  attacked.  As  rusted  steel  occupies 
more  space  than  clean,  dry  steel,  the  exposure  of 
the  steel  would  result  in  the  scaling  of  the  con- 
crete away  from  the  steel  and  the  ultimate  rup- 
ture and  destruction  of  that  portion  of  the  aque- 
duct. The  stresses  in  both  steel  and  concrete 
were  limited,  therefore,  to  amounts  which  experi- 
ence gained  by  experimentally  bursting  rein- 
forced concrete  pipe  lines  by  internal  pressure 
showed  to  be  well  on  the  safe  side  of  the  danger 
limits,  and,  so  far  as  known  to  date,  these  as- 
sumptions have  proved  sound  in  practice. 
(To  Be  Continued) 

Mexican  Troubles  and  American  Irrigation 

Although  a  considerable  part  of  the  boundary 
between  Mexico  and  the  United  States  is  a 
natural  one — the  Rio  Grande  river,  the  western 
half  of  the  boundary  is  not  so  distinctly  defined 
by  any  natural  features.  Even  the  stream  which 
forms  the  extreme  western  boundary  is  merely 
a  shallow  creek  bed  which  contains  no  water  a 
large  part  of  the  year.  Settlements  along  the 
boundary  line,  some  of  them  straddling  it,  are 
accustomed  to  the  inconveniences  attending  the 
battles  and  promiscuous  shooting  which  occur 
just  across  the  border,  but  few  residents  of  this 
country  except  those  immediately  concerned 
realize  some  of  the  other  inconveniences  brought 
upon  this  country  by  the  conflicts  of  authority  or 
lack  of  authority  existing  in  that  unfortunate 
country. 

One  of  the  unspectacular  effects  to  which  we 
refer  is  in  connection  with  irrigation  in  California 
just  above  the  border.  The  Imperial  Valley 
irrigation  system  is  supplied  by  canals,  the  head- 
gates  of  which  are  in  Mexican  territory,  and  many 
miles  of  canals  cross  that  territory  before  reach- 
ing the  boundary  line.  Military  operations  in 
this  part  of  lower  California,  which  is  apparent- 
ly to  suffer  in  the  immediate  future  from  a  con- 
flict of  authority  betw^een  the  governor  and 
president,  might  easily  destroy  the  headworks, 
in  which  case  the  farmers  of  the  Imperial  Valley 
would  be  deprived  of  irrigation  water,  which 
would  mean  the  inevitable  destruction  of  their 
crops.  The  United  States  government  cannot 
maintain  an  armed  force  in  Mexico  to  protect 
these  headworks,  and  the  contending  armies,  to 
which  military  considerations  overshadow  every- 
thing else,  might  easily  complete  the  damage 
before  diplomatic  action  through  the  Mexican 
governent  could  secure  the  needed  protection. 

Big  Iowa  Drainage  Project 

A  drainage  ditch  23  miles  long,  practically 
across  Johnson  county,  Iowa,  at  a  estimated  cost 
of  $270,000,  is  being  considered  by  the  Board  of 
Supervisors   of  that  county. 


Immigration  Notes 


Number    of    arrivals    increasing    weekly. 

From    some    countries    they    are    limited 

only  by  the  transportation  facilities. 


2,000,000  Italian  Immigrants  Waiting 

Representatives  of  twenty-one  steamship  com- 
panies have  made  statements  to  immigration 
commissioner  F.  A.  Wallis  indicating  that  for 
the  next  five  years,  the  rate  of  immigration  to 
this  port  will  be  limited  only  by  the  accommo- 
dations of  passenger  steamships. 

The  representative  of  one  Italian  line  said  that 
there  have  now  been  made  in  Italy  alone,  2,000.- 
000  applications  for  passports  to  America.  An 
agent  of  the  Hebrew  Sheltering  Society  says 
that  arrangements  have  been  made  to  receive 
1,000  Jewish  immigrants  a  week  for  the  next  52 
weeks.  Another  steamship  agent  said  that  ap- 
plications for  passage  already  received  are  suffi- 
cient to  fill  up  the  booking  completely  for  ten 
years. 

It  is  predicted  that  the  arrivals  will  soon  reach 
25,000  per  week.  This  rate,  if  continuously 
maintained,  would  amount  to  more  than  one  and 
a  quarter  millions  yearly,  which  is  probably  in 
excess  of  the  transportation  now  available. 


The  steamer  Dante  Alighieri,  from  Naples  and 
Genoa,  landed  2,000  passengers  at  the  port  of 
New'  York  on  August  22,  all  of  whom  were  how- 
ever detained  for  observation  at  Hoffman  Island 
on  account  of  a  case  of  smallpox  that  had  de- 
veloped on  board,  although  the  passengers  had 
been  vaccinated  before  leaving  Italy  Aug.  8. 


During  the  week  ending  August  21,  there  were 
reported  10,914  arrivals  from  Europe  at  the  port 
of  New  York,  but  as  the  number  included  1,800 
cabin  passengers,  it  leaves  only  9,114  that  are 
presumably  in  the  working  class,  a  number 
which,  to  give  the  real  accession  to  the  supply  of 
workingmen,  must  be  still  farther  reduced  by 
the  subtraction  of  about  1,000  Irish  girls  who 
form  most  of  the  list  on  the  Celtic,  besides  the 
considerable  portion  of  women  and  children  in 
the  other  vessels. 


The  already  large  and  often  undesirable 
foreign  Jewish  element  in  this  country  is  likely 
to  be  more  and  more  rapidly  increased  by  the 
flood  of  refugees  that  are  seeking  to  enter  Ameri- 
ca from  the  European  war  districts.  They  are 
reported  to  be  coming  from  Poland  to  Danzig 
where  they  hope  to  embark  for  the  United  States 
at  the  rate  of  250  families  or  a  thousand  per- 
sons daily.  Other  large  groups  of  Jews  have 
been  reported  frequently  as  arriving  or  on  their 
way,  and  as  they  manifest  a  strong  disposition 
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to  jjjatlu'r  in  laij^o  cities  and  do  no  j;<  ncrally 
afford  efficient  recruits  to  mechanical  and  con- 
struction operations  or  to  agricultural  pursuits, 
it  would  be  well  to  have  their  arrival  as  strictly 
sui)ervised  as  is  that  of  the  Asiatics  on  the 
western  coast. 


It  is  reported  that  tlie  I^razilian  govcrniuent 
has  just  transported  the  first  contingent  of  a  lot 
of  2,500  German  settlers,  accompanied  by  ])rofes- 
sional  men  with  credentials  from  the  interial 
German  Emigration  Bureau,  who  arc  the  first  of 
a  series  of  contingents  of  the  Teutonic  invasion 
of  Brazil. 


During  the  latter  part  of  August,  it  was 
ofticially  reported  from  Washington  that  the 
number  of  immigrants  daily  landing  at  I'dlis 
Island  had  increased  to  5.000  and  that  during  the 
year  ending  June  30,  800,000  immigrants  arrived 
in  the  United  States  as  compared  with  141,132 
during  the  i)rcvious  year.  Although  there  is 
still  great  difficulty  in  securing  transportation, 
which  is  inadequate,  and  trouble  in  leaving 
Central  Europe,  the  number  arriving  is  constant- 
ly increasing  and  all  steamship  accommodations 
for  the  next  year  have  already  been  engaged. 


According  to  statements  from  Winnipeg, 
Canada,  3,000,000  acres  of  land  in  western  Can- 
ada have  been  purchased  since  the  beginning  of 
this  year  by  about  100,000  American  farmers, 
most  of  whom  expect  to  settle  upon  it  next 
spring.  These  purchasers  brought  into  Canada 
more  than  $5,250,000  cash  and  other  property 
valued  at  more  than  $1,700,000  and  requiring 
nearly  400  railroad  cars  for  its  transportation. 


Foreign  Restriction  of  Immigration 

In  a  bulletin  issued  by  the  Tnter-Racial  Council 
it  is  stated  that:  "The  time  has  passed  when  the 
American  employer  could  count  upon  an  un- 
limited supply  of  labor  from  abroad.  Emigra- 
tion from  the  countries  of  Europe  will  be  strictly 
regulated  by  the  governments  in  the  near  future, 
and  is  already  being  directed  in  some  of  the  Old 
World  nations,  which  have  begun  to  realize  the 
value  of  their  workers. 

"This  is  the  case  in  Italy,  for  instance,  which 
has  supplied  us  with  such  vast  numbers  of  un- 
skilled and  semi-skilled  laborers.  The  French 
Government  has  offered  Italy  six  tons  of  coal 
per  month  for  each  Italian  miner  induced  to  go 
to  France,  and  The  Commissioner  of  Emigration 
of  Italy  is  advising  his  people  to  emigrate  to 
France.  It  is  asserted  that  opportunities  are 
better  there  than  in  America,  both  for  steady 
work  and  high  Avages. 

"Other  countries  are  making  efforts  to  keep 
their  citizens  at  home.  Greece  is  offering  induce- 
ments of  farms  to  the  people,  having  passed  an 
act  by  w^hich  large  land  owners  may  retain  only 
one-third  of  their  estates,  while  surrendering 
two-thirds  to  the  peasants.  If  this  offer  should 
not  be  sufificiently  persuasive,  emigration  from 
Greece  may  be  prohibited  at  any  time  by  law. 


Conditions  in  that  country  arc  being  studied  at 
present  to  determine  what  action  may  be  neces- 
sary to  prevent  an  undue  exodus  of  the  popula- 
tion. The  extension  of  (ireek  territory  is  a  power- 
ful reason  for  keeping  these  people  in  their  own 
country. 

"Similar  ccnulitions  are  found  in  Finland, 
where  areas  have  been  set  aside  for  settlement, 
and  farm  implements  and  supplies  are  offered  to 
small  cultivators  on  liberal  terms. 

"These  instances  shf)W  the  attitude  of  foreign 
governments  toward  their  nationals.  Instead  of 
permitting  their  men  and  w(;men  to  leave  at  will 
and  select  their  own  destinations,  as  in  our  port, 
emigration  will  be  curtailed,  by  many  govern- 
ments.    ... 

"Some  of  the  foreign  nations  are  planning  to 
do  the  things  which  America  should  have  done 
long  ago;  to  protect  immigrants  from  fraud,  to 
establish  official  information  bureaus,  to  take 
care  of  their  savings  through  branch  banks  and 
generally  to  look  after  their  welfare. 

"International  agreements  are  being  made  be- 
tween Old  World  countries  regarding  immigra- 
tion. Diplomats  of  Hungary,  Poland,  Greece, 
Italy,  France,  Lithuania,  Spain,  Portugal  and 
the  Balkan  countries  have  taken  the  lead  in  such 
conferences,  but  the  United  States,  which  has 
so  much  at  stake  in  the  matter,  has  shown  in- 
difference. 

"We  should  not  be  deceived  by  the  temporary 
increase  in  immigration.  The  figures  that  indi- 
cate a  large  number  of  arrivals  at  Ellis  Island 
fail  to  show  the  fact  that  the  proportion  of  wo- 
men, children,  professional  and  clerical  workers 
is  so  great  as  to  afford  little  relief  to  our  labor 
shortage.  Of  the  manual  laborers  coming  in,  a 
large  percentage  are  men  who  went  abroad  to 
fight  and  are  now  returning  to  their  old  jobs. 
Of  the  new  workers,  to  do  the  essential  work 
of  America,  there  is  an  exceedingly  small  per- 
centage, while  recent  correspondence  from  all 
parts  of  the  United  States  indicates  serious  short- 
age of  labor  in  almost  every  section. 

"The  course  of  action  for  the  employer  is, 
therefore,  first,  to  conserve  labor  as  carefully  as 
he  conserves  his  raw  material ;  second,  to  regard 
immigration  problems  w^ith  the  same  interest 
that  he  gives  to  international  commerce,  realizing 
that  America  is  no  longer  isolated  and  that  what 
happens  in  the  Old  World  today,  will  be  reflected 
in  his  own  business  tomorrow. 

An  international  conference  on  immigration  is 
planned  for  192i,  in  which  the  United  States 
should  play  a  leading  part.  Business  men  who 
are  interested  may  obtain  further  details  through 
The  Inter-racial  Council,  Woolworth  Building, 
New  York." 


Municipal  Railway  Operation  Voted  Down 

At  a  political  primary  on  August  10  the  citi- 
zens of  Toledo,  Ohio,  voted  down  two  proposals 
concerning  the  municipal  operation  of  street  cars 
by  a  majority  of  about  three  to  two ;  these  prop- 
ositions involving  the  issuing  of  bonds  for  $3,- 
000,000  in  one  case  and  $4,000,000  in  another.  At 
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the  same  time  the  people  voted  in  favor  of  an 
$11,000,000  bond  issue  for  the  city's  schools.  This 
was  a  decided  set-back  for  those  who  had  been 
advocating  government  ownership  of  the  rail- 
ways. It  is  reported  that  an  ordinance  will  prob- 
ably be  submitted  to  the  people  providing  for  a 
service-at-cost  operation  of  the  railways. 


San  Francisco's  Municipal  Railways 

News  recently  received  from  San  Francisco 
states  that  the  municipal  railroad  svstem  is  run- 
ning behind  at  the  rate  of  $130,000  to  $140,000 
a  year  on  the  car  service  payroll  alone,  with  no 
additions  to  the  sinking  fund  to  take  care  of 
deterioration  and  general  depreciation.  The 
supervisors  are  said  to  be  meeting  the  monthly 
deficits  by  drawing  upon  the  present  deprecia- 
tion fund.  It  must  be  only  a  matter  of  time  when 
this  will  have  vanished,  and  the  road  will  then 
have  to  come  back  on  the  taxpayers  or  else  con- 
siderably increase  the  rates  of  fare  in  order  not 
only  to  meet  running  expenses  but  to  rehabilitate 
the  depreciation  fund. 

The  suggestion  that  the  deficit  could  be  greatly 
reduced  if  not  wiped  out  by  running  one-man 
cars  will  not  be  adopted,  it  is  believed,  because 
the  supervisors  will  not  risk  their  political  future 
by  discharging  a  large  percentage  of  the  present 
employees.  As  to  raising  fares,  it  is  urged  that 
this  would  decrease  the  income  rather  than  in- 
crease it,  because  the  private  company  with 
which  the  municipal  system  has  to  compete  would 
then  attract  a  large  part  of  the  traffic  by  their 
lower  fares. 

The  above  figures  are  published  with  support- 
ing details  from  the  San  Francisco  Chronicle. 
On  the  other  hand,  however,  the  Board  of  Public 
Works  states  that  the  municipal  railway  is  not 
running  behind  by  any  such  amount  but  that  the 
net  deficit  for  the  twelve  months  ending  June 
30,  1920,  was  approximately  $16,000,  based  on  a 
wage  scale  of  $5  for  an  eight-hour  day  for  plat- 
form men.  According  to  the  figures  issued  by 
the  board,  the  net  receipts  for  that  year  totalled 
$2,729,016  and  the  total  expenses  were  $2,745,074. 
These  expenditures  include  operating  expenses 
of  $1,996,389.  bond  interest  $233,503,  deprecia- 
tion and  accident  insurance  reserve  $496,806,  and 
other  expenses  of  $18,376.  Eighteen  per  cent  of 
the  gross  passenger  revenue  is  set  aside  for 
depreciation,  redemption  of  bonds,  renewals,  ac- 
cidents, insurance,  reserve,  etc.,  and  also  an 
amount  sufficient  for  the  protection  of  its  em- 
ployees. 

Since  December  28.  1912,  the  gross  receipts 
have  totalled  $13,733,276  and  the  cost  of  opera- 
tion has  been  $8,639,834,  leaving  as  the  excess  of 
revenue  over  operating  costs  $5,093,442.  Out  of 
this  excess  it  has  paid  interest  on  bonds  and  re- 
deemed $800,000  worth  of  bonds  and  has  built 
extensions  costing  nearly  one  and  one-half 
million  dollars  and  has  to  its  credit  in  the 
treasury  $1,180,187. 

During  the  latest  fiscal  year  it  carried  66,169,- 
246  passengers  and  operated  7,419,272  car-miles. 


There  were  filed  2,019  accidents,  seven  of  which 
ere  fatal  (only  one  of  these  to  passengers),  and 
657  personal  injuries.  Of  the  2,019  accidents, 
1,231  were  collisions  with  autos  and  wagons,  157 
due  to  boarding  a  moving  car,  126  to  leaving  a 
moving  car,  112  to  car  collisions,  and  393  mis- 
cellaneous. The  total  amount  paid  for  accident 
claims  was  $1*),017  for  prrsonnl  damages  and 
$1,668  property  damages,  with  $12,145  as  cost  of 
adjusting  these  claims. 

California's  Irrigation  Act  Illegal 

A  state  irrigation  act  was  passed  in  California 
in  1915  and  amended  in  1919  which  provided  for 
the  formation  of  irrigation  districts.  Under  this 
act  five  districts  have  been  organized  and  nine 
applications  are  pending  before  the  State  Irriga- 
tion Board.  The  Supreme  Court  a  few  days  ago 
declared  that  the  act  was  illegal  on  account  of 
its  "lack  of  uniformity  of  operation,"  the  act  be- 
ing so  worded  that  it  would  not  apply  to  any 
county  which  had  adopted  a  county  charter  and 
there  being  only  two  such  counties  in  the  state. 

This  leaves  the  five  irrigation  districts  as  in- 
valid and  automatically  discharges  the  members 
of  the  State  Irrigation  Board.  According  to  a 
member  of  a  California  bond  house,  the  decision 
in  no  way  affects  the  outstanding  bonds  amount- 
ing to  $25,000,000,  since  these  were  issued  under 
a  previous  act  and  none  have  been  issued  under 
the  act  of  1915. 


Enormous  Colorado  River  Dam  Proposed 

Plans  now  under  discussion  for  the  irrigation 
of  Imperial  Valley,  Calif.,  are  being  investigated 
with  appropriations  of  more  than  $60,000  and 
borings  are  being  made  to  explore  the  founda- 
tions for  the  proposed  Boulder  Canyon  dam  of 
a  possible  height  of  600  feet  and  a  storage 
capacity  of  25,000,000  acre-feet  to  regulate  the 
flood  flow  of  the  Colorado  river  and  supply  irri- 
gation to  all  arid  lands  both  in  Mexico  and  the 
United  States.  The  construction  of  the  dam 
would  also  prevent  flood  damages  and  provide 
for  the  generation  and  distribution  of  an  enor- 
mous amount  of  hydro-electric  power. 


Corrected  Weight  of  Structural  Steel 

The  association  of  American  Steel  Manufac- 
turers announces  a  revision  of  the  tables  of 
standard  weights  of  minimum  sizes  of  I-beams 
and  channels  which  will  correct  the  slight  differ- 
ences for  many  years  existing  between  the  pub- 
lished weight  and  the  dimensions  of  the  standard 
cross-sections.  There  is  no  change  in  the  pro- 
files and  properties  of  sections  having  minimum 
web  thickness,  and  no  change  in  the  weights  and 
properties  of  intermediate  and  maximum  sec- 
tions. The  minimum  weights  are  all  slightly  in- 
creased by  amounts  varying  from  0.2  pound  to 
0.9  pound  per  foot  for  I-beams  from  3  inches  to 
24  inches  in  depth,  and  varying  from  0.1  pound 
to  0.9  pound  per  foot  for  channels  from  3  inches 
to  15  inches  in  depth. 
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Recent  Lei2;al  Decisions 


APPORTIONMKNT    OK    COST    OF    PAVING    STREIiT 

Texas  Rev.  St.  1911,  art.  1(K)9,  authorizes  pay- 
ment for  street  paving  wiiolly  i)y  the  city  or 
party  by  the  al)Utting  owners,  but  provides  that 
the  owners  cannot  be  assessed  for  more  than 
three-fourths  of  the  cost.  In  an  action  by  a 
paving  contractor  uj)on  special  assessment  street 
paving  certificates,  the  Texas  Court  of  Civil 
Appeals  holds,  .^^nllivan  v.  Koach-Manigan  Pav- 
ing Co.,  220  S.  \V.  44,  that  the  three-fourths  of 
the  cost  of  paving  a  street  which  can  be  assessed 
against  property  owners  under  this  statute  is 
three-fourths  of  the  entire  cost  of  the  paving, 
although  a  street  car  company  was  compelled  by 
its  franchise  to  pave  part  of  the  street.  There 
was  no  doubt  of  the  city's  power  to  contract  for 
the  pavement  of  the  entire  street,  even  though  it 
could  have  required  the  car  company  to  pave 
part  of  it.  (McNeill  v.  South  Pasadena,  IGO  (  al. 
143,  135  Pac.  32,  48  L.  R.  A.  (U  S.)  138.)  The 
apportionment  made  in  this  case  resulted  to  the 
advantage  of  the  public  and  the  property  owners, 
as  the  company  was  required  to  pay  for  the  por- 
tions described  in  the  statute  instead  of  a  smaller 
area  described  in  the  franchise  ordinance. 


ROAD      COMMISSIONERS,      AUTHORIZED      TO      PURCHASE 
IMPLEMENTS,   CAN   LEASE  THEM 

Arkansas  Acts  1915,  No.  383,  section  31,  pro- 
vides that  a  board  of  road  improvement  commis- 
sioners created  under  the  statute  may  "purchase 
material  and  implements  necessary  to  carry  on 
the  work  of  the  improvement."  The  Arkansas 
Supreme  Court  holds,  Galloway  v.  Road  Im- 
provement Dists.,  220  S.  W.  450,  that  the  power 
to  purchase  includes  the  power  to  lease  road 
building  machiner}^  The  w^ord  "purchase"  is 
essentially  applicable  to  the  procurement  of  ma- 
terial, for  that,  when  used,  becomes  a  part  of  the 
roadbed;  but  implements  and  other  equipment, 
which  are  not  exhausted  in  the  work  of  construc- 
tion may  be  procured  in  other  ways  than  by  pur- 
chase. The  authority  to  purchase  being  the 
greater  of  the  powers  to  be  exercised,  necessarily 
includes  the  lesser  power  to  lease  or  to  accept 
as  a  donation. 


EXTRA     WORK     ON      ROAD      CONSTRUCTION      CONTRACT- 
UNAVOIDABLE    DELAY 

A  road  gonstruction  contract  was  let  in  ac- 
cordance with  a  bid  to  furnish  all  material,  tools 
and  labor  for  a  stated  amount.  The  Arkansas 
Supreme  Court  holds,  Osborne  v.  Luter,  220 
S.  W.  481,  that  on  completion  of  the  contract  the 
contractor  was  entitled  to  the  specified  amount 
and  nothing  more,  regardless  of  whether  the 
work  was  under  or  over  the  engineer's  original 
estimate,  although  the  proposal  to  bidders  pro- 
vided for  payment  for  actual  work  performed. 
The  contract  did  not  prevent  the  highway  com- 
missioners from  havinsf  extra  work  done  without 


materially  altering  the  general  plan  of  the  im- 
provement, and  for  performing  such  extra  work 
the  contractor  was  entitled  to  compensation. 
Under  Arkansas  Acts  1915,  No.  338,016,  road 
commissioners  are  not  required,  in  order  to  have 
such  extra  work  done  liy  the  contractor,  to  revise 
the  plans  and  give  the  landowners  notice  thereof. 
This  section  apj)lies  only  when  .some  material 
alteration  of  plans  or  specifications  is  proposed. 
.\  road  contractor  cannot  recover  for  extras 
vv^herc  he  does  not  show  that  such  work  is  not 
covered  by  the  plans  and  specifications  upon 
which  his  bid  was  proposed. 

The  contract  provided  that  the  work  should  be 
done  within  150  working  days,  and  that  liqui- 
dated damages  at  $10  per  day  should  be  paid  for 
all  time  in  excess  thereof  consumed  by  the  con- 
tractor. Delay  resulted  from  causes  beyond  the 
contractor's  control,  and  not  within  the  contem- 
plation of  the  parties,  and  390  days  were  con- 
sumed in  the  construction.  Damages,  therefore, 
could  not  be  charged  to  the  contractor. 


RIGHT  OF  ACTION  OF  LABORERS  AND   MATERIALMEN   ON 
GOVERNMENT   CONTRACTOR'S   BOND— TIME    LIMIT 

The  federal  district  court  for  the  Western  Dis- 
trict of  Kentucky  held  Belknap  Hardw^are  & 
Mfg.  Co.  V.  Ohio  River  Contract  Co.,  264  Fed. 
676,  that  the  right  given  those  who  have  furn- 
ished materials  or  labor  to  a  government  con- 
tractor to  sue  in  the  name  of  the  United  States 
on  the  contractor's  bond,  under  act  of  Congress 
Feb.  24,  1905,  is  to  be  enforced  by  an  action  at 
law  on  the  bond,  not  by  a  suit  in  equity.  Under 
that  statute  an  action  by  laborers  and  material- 
men on  the  bond  cannot  be  begun  until  the  ex- 
piration of  the  six  months  after  the  completion 
of  the  work  allowed  for  action  by  the  United 
States  on  the  bond  for  its  own  benefit,  and  must 
be  brought  within  one  year  of  such  completion. 
This  statute  entirely  supersedes  that  of  Aug.  13, 
1894,  which  did  not  fix  any  limitation  of  time  for 
such  a  suit.  After  the  time  for  suit  has  expired, 
there  is  no  equity  against  the  sureties  on  the 
bond  in  favor  of  laborers  and  materialmen  which 
entitle  the  latter  to  preference  in  payment  from 
a  fund  in  the  hands  of  the  receiver  of  the  con-- 
tractor,  as  against  creditors  of  the  contractor  who 
were  also  sureties  on  the  bond,  especially  where 
the  laborers  and  materialmen,  by  suing  on  the 
bond  within  the  time  required,  could  have  col- 
lected their  claims  in  full  from  a  fund  then  in  the 
hands  of  the  receiver,  so  that  the  sureties  could 
have  been  relieved  of  all  liabilitv. 


CONTRACTOR     SUING     FOR     SUBSTANIAL     PERFORMANCE 
MUST   SHOW    COST   OF   WORK   NOT   DONE 

Where  an  excavation  contractor  seeks  to  re- 
cover for  substantial  performance  he  must  first 
show  the  cost  of  the  work  not  performed. —  Con- 
forti  V.  Singhi,  New  York  Appellate  Division, 
182  N.  Y.  Supp.  899. 
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NEWS  OF  THE  SOCIETIES 


September  13-ltt — PACIFIC  COAST 
ASSOCIATION  OF  FIKE  CHIEFS. 
Annual  convention  Los  Angeles,  Cal. 
Secretary,  H.  W.  Bringrhurot,  Seattle, 
Wash.  , 

September  13-17 — AMERICAN  PUB- 
LIC HEALTH  ASSOCIATION.  Annu- 
al  meeting-  San  Francisco,  Cal.  Sec- 
retary, A.  W.  Hedrich.  169  Massachu- 
setts   Ave.,    Boston,    Mass. 

Sept.  1«-18 ENGINEERING  INSTI- 
TUTE OF  CANADA.  Meetingr  to  Do 
held  at  Niagara  Falls,  Ontario. 

Sept.  20-23  —  SOUTHWESTERN 
WATER  WORKS  ASSOCI.VTION.  An- 
nual convention,  St.  Charles  Hotel, 
New  Orleans,  La.  Secretary,  E.  L. 
Fulkerson,    Waco,    Texas. 

Sept.  27-Oct.  21 — NATIONAL  SAFE- 
TY COUNCIL.  Ninth  annual  safety 
congress  at  Milwaukee.  W.  H.  Fra- 
ter,  treasurer  and  business  manager, 
168  North  Michigan  avenue,  Chicago. 
Oct.  12-14 — -\MERICAN  SOCIETY 
FOR  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  St.  Louis,  401 
Lincoln   Avenue,   Valparaiso,   Ind. 

October  13-15 — AMERICAN  CIVIC 
ASSOCIATION.  Annual  convention 
Amherst,  Mass.  Secretarv,  E.  F.  Mar- 
shall. Union  Trust  Bldg.,  Washing- 
ton, D.  C. 

October  16-19 — AMERIC.\N  COUN- 
TRY LIFE  ASSOCIATION.  Annual 
conference  Springfield.  Mass.  Presi- 
•dent,  Kenyon  L.  Butterfield,  Amherst, 
Mass. 

Oct.  l»-23 — INTERNATIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS. 25th  annual  convention. 
New  Orleans,  La.  Secretary,  C.  R. 
■George,    Houston,    Texas. 

Dec.  7-10  —  AMERICAN  SOCIETY 
DF  MECHANICAL  ENGINEERS.  An- 
nual meeting.  New  York  Secretary. 
29    W.    39th    St.,   New   York   City. 

Jan.  25-27.  1021 — THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION 
Place  of  meeting  to  be  announced 
later. 

AMERICAX    SOCIETY    OF    CIVIL 
ENGINEERS 

At  the  annual  convention  of  the 
American  Society  of  Civil  Engineers 
"held  in  Portland,  Oregon,  August 
10-12.  the  annual  address  of  Pres. 
Arthur  C.  Davis,  vigorously  discussed 
■"whether  or  not  the  society  is  to  take 
its  proper  place  among  human  ac- 
tivities or  gradually  decay  and  be- 
come an  obstruction  to  progress,  pre- 
tending to  fill  a  niche  which  it  does 
not  fill,  and  wasting  the  prestige  and 
Tiistory   of   this   glorious   society." 

He  severely  criticised  the  minority 
in  the  American  Society  of  Civil  Engi- 
neers that  was  charged  with  opposing 
the  co-ordination  and  co-operation  of 
the  founder  societies.  He  did  not  con- 
sider the  Engineering  Council  to  be  a 
satisfactory  organization  for  produc- 
ing practical  results  and  recommended 
the  substitution  for  it  of  a  league  of 
engineering  societies.  He  was  in 
favor  of  license  laws  of  the  centrali- 
zation of  federal  ^n'^ineering  activities 
In  a  single  department. 

In  the  proceedings  of  thf  convention 
much  prominence  was  given  to  14 
proposed  constitutional  amendments  of 
which  finally  four  were  ordererl  to  be 
sent  to  letter  ballot  as  originally  pro- 
posed, four  were  sliehtly  revised  and 
ordered  to  letter  ballot,  and  six  were 
referred  to  a  committee  of  the  Board 
of  Direction  for  report  at  the  annual 
meeting  next   January. 


I  In  accordance  with  the  recent  cus- 
;om,  the  meetings  of  the  convention 
were  devoted  to  business  purposes, 
and  papers  and  lectures,  which  in 
former  years  had  been  presented,  were 
not  on  this  program.  Time  not 
devoted  to  business  meetings  was 
available  for  a  variety  of  social 
pleasures,  including  a  special  automo- 
bile trip  of  about  400  members  up  the 
Columbia  river,  a  smoker  including 
members  of  the  Oregon  Technical 
Council  and  of  the  American  Associa- 
tion of  Engineers,  and  a  harbor  trip 
visiting  the  municipal  terminals,  the 
Standifer  steel  shipyard  at  Vancouver, 
Wash.,  and  the  Interstate  bridge. 

.\MERICAN     ASSOCIATION     OF     EN- 
GINEERS 

The  Twin  City  Chapter  has  arranged 
with  the  general  extension  division 
of  the  University  of  Minnesota  to 
form  evening  classes  in  various  sub- 
jects. The  classes  will  be  instructed 
by  members  of  the  faculty  of  the  uni- 
versity and  by  the  leaders  in  profes- 
sional practice  outside  the  university. 
Only  twelve  students  in  each  class  are 
required  to  inaugurate  the  work  in 
that  subject.  Classes  will  be  held  at 
the  university  or  at  other  locations  to 
be  selected  later.  Courses  are  offered 
in  the  following  technical  subjects: 
Architectural  history,  architectural  de- 
sign, freehand  drawing,  map  drawing, 
surveying,  railroad  engineering,  stuc- 
tural  design,  reinforced  concrete,  ele- 
mentary electricity,  direct  and  alter- 
nating current  machinery,  power  plant 
design,  shop  mathematics,  applied 
mechanics,  heating  and  ventilating, 
water  power,  municipal  engineering 
and  highway  engineering. 

In  addition  to  the  technical  subjects 
offered  the  following  business  and 
arts  courses  are  also  available :  Art 
appreciation,  English,  modern  lan- 
guage, history,  political  science,  ac- 
counting, business  law,  banking  prac- 
tice, corporation  finance,  cost  account- 
ing, transportation,  railway  traffic  and 
rates,  business  English  and  public 
speaking.  Credit  for  the  arrangements 
for  the  courses  in  the  Twin  Cities  is 
due  to  Professor  Frederic  Bass,  head 
of  the  department  of  Civil  engineering 
in   the   University  of   Minnesota. 


The  Chicago  Chapter,  which  held 
some  very  successful  classes  in  public 
speaking  and  other  subjects  last  year, 
announces  plans  for  classes  this  year 
in  public  speakinor.  business  organiza- 
tion and  administration.  scientific 
methods  of  testing  and  handling  labor, 
engineering  accountancy,  and  banking 
and  finance.    

The  city  and  county  of  Honolulu  is 
in  urgent  need  of  a  comprehensive 
plan  for  an  adequate  supply  of  water 
as  well  as  a  complete  sewer  system. 
The  mayor  and  the  board  of  super- 
visors have  gone  on  record  as  favor- 
ing a  comprehensive  program  to  be 
financed  by  a  bond  issue.  The  Hono- 
lulu Chanter  of  .\  A.  E.  is  endeavor- 
ing to  bring  about  the  appointment  of 


a  commission  of  three  engineers  to 
act  in  advisory  and  consulting  capac- 
ity in  cooperation  with  the  city  and 
county  water  and  sewer  department. 
The  appointment  of  this  commission 
has  brought  to  the  attention  of  the 
Chamber  of  Commerce,  and  recom- 
mendations have  been  made  by  James 
T.  Taylor,  second  vice-president  of 
the  chapter  and  a  consulting  engineer 
of  Honolulu,  regarding  the  personnel 
of  the  commission  and  remuneration 
the  members  of  it  should  receive.  The 
president  of  the  chapter  is  John  H. 
Wilson,  mayor  of  the  city  and  county 
of  Honolulu.  The  first  vice-president 
is  Lyman  H.  Bigelow,  superintendent 
of  public  works  and  chairman  of  the 
Board  of  Harbor  Commissioners  of 
the   Territory    of    Hawaii. 


Additional  appointments  to  the  na- 
tional committee  on  employment  in- 
clude A.  A.  Potter,  dean  rf  engineer- 
ing in  Purdue  University ;  A.  E.  Har- 
vey, chief  engineer  Kansas  City  kail- 
ways;  H.  W.  McChesney,  chief  drafts- 
man. C.  M.  &  St.  P.  Ry,  Chicago;  C. 
\V.  Koiner.  consulting  engineer,  Pasa- 
dena, California;  Frederick  White- 
sell,  mechanical  engineer,  Fairbanks- 
Morse  Company,  Cliicago;  John  F. 
Johnson,  service  manager,  Union  Con- 
struction Company,  Tlakland,  Califor- 
nia; Wharton  Clay,  commissioner, 
.Associated  Metal  Lath  Manufacturer. 
Chicago.  George  C.  D.  l.onth,  con- 
sulting engineer  of  Chicago  Board  of 
Local  Improvements,  is  chairman  of 
the  committee. 


Application  of  the  Transportation 
Act  of  1920  will  be  discussed  by  rail- 
road members  of  the  American  Asso- 
ciation of  Engineers  at  meetings  to  be 
held  at  Parsons,  Kansas,  on  September 
1,  Kansas  City  on  September  2,  Omaha 
on  September  3  and  Lincoln,  Nebraska, 
on  September  4.  Assistant  Secretary 
Brandt,  who  is  in  charge  of  the  A.  A. 
E.  Railroad  Department,  will  speak  at 
each  meeting.  An  effort  will  be  made 
to  determine  methods  of  creating  a 
better  spirit  of  cooperation  between 
the  management  and  railroad  sections, 
particularly  in  operating  and  economic 
problems.  The  association  now  has 
about  sixty  railroad  sections. 


The  Illinois  assembly  of  the  Ameri- 
can Association  of  Engineers  has  been 
organized  with  ten  member  chapters, 
and  the  Washington  State  assembly  of 
A.  A.  E.  will  be  permanetly  organized 
at  a  state  convention  to  be  held  at 
Everett,  W^ashington,  on  August  24th. 


The  Nebraska  Assembly  of  the 
American  Association  of  Engineers, 
embracing  the  chapters  of  A.  A.  E. 
in  Nebraska,  announces  ,the  appoint- 
ment of  Ernest  E.  Trimble  of  Omaha 
as  a  full-time  secretary,  with  head- 
quarters in  Omaha. 


C.  D.  Lucas,  resident  engineer  for 
the  Cuyamol  Fruit  Company  of  Puerto 
Cortez  of  Honduras,  is  organizing  a 
chapter  of  the  association  in  Puerto 
Cortez. 


The  Washington  assembly  of  the 
.Arrercian  .Association  of  Engineers 
was  permanently  organized  on  .August 
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:'.\  with  (r.  M.  Osgood,  port  engi- 
lucr  of  the  Port  of  Tiicoma  as  presi- 
<init  and  Courllaiul  rcimy  as  secre- 
tary. Tlic  inemhcrs  of  tlic  executive 
Ixiard  arc  Messrs.  Sharp  of  Sl)okanc, 
McMorris  of  Seattle.  TeKifmeier  of 
Mverett.  I'resideiits  of  all  chapters  in 
WashiuKtoii  are  to  he  ex ollicio  ineiii- 
hers  of  the  assetuhly  executivo  I)oard. 
A  state  license  law  was  considered  at 
tlie  lirst  meeting  and  decision  niadc  to 
have  it  introduced  into  the  next  Icgis- 

laHne.  

A  feature  of  the  1920  menihership 
canipaif^n  to  he  iield  hy  the  American 
Association  of  h'n^ineers  from  Scp- 
tcm!)er  IT)  to  Octoher  :!(),  is  the  agree- 
ment of  the  Chicago  and  New  York 
C'hai)ters  to  compete  during  the  cam- 
paign for  a  silver  cup.  The  Chicago 
Chapter,  which  now  has  ahout  1,500 
meinhers  issued  a  challenge  to  the 
New  York  Chapter,  which  has  ahout 
1,()<)()  memhers.  The  latter  chapter  has 
accepted  tlie  challenge  and  issued  a 
statement  declaring  that  it  will  not 
oidy  ol)tain  memhers  to  tiie  association 
during  the  campaign,  hut  will  hring  its 
mcmhcrship  to  a  total  higher  than  that 
of  the  Chicago  Oiapter. 


NATIONAT.    CONSTRUCTION 
CONGRESS 

At  a  meeting  iield  at  Atlantic  City, 
August  6-7,  representatives  of  the 
Associated  General  Contractors  ot 
America,  the  American  Institute  of 
Architects,  Engineering  Council,  the 
National  Building  Trades  Employers' 
Association,  and  the  American  Fed- 
eration of  Lahor,  decided  that  a  build- 
ing and  construction  congress  should 
he  permanently  established,  and  ap- 
pointed a  committee  to  meet  in 
Chicago,  September  27,  to  plan  for 
calling   the   congress. 


I*ORTL,AND  CEMKNT  ENGINEERS 

In  Seattle,  Aug.  16  and  18,  a  meet- 
ing was  held  of  western  district  engi- 
neers belonging  to  the  Portland  Cem- 
ent Association.  The  construction  of 
concrete  highways  was  especially  dis- 
cussed and  a  large  amount  of  high- 
way under  construction  was  visited 
and  aggregate  plants  were  inspected^ 


AMERICAN    CONCRETE    INSTITUTE 

At  the  sectional  meeting  held  in 
New  York,  July  16,  W.  A.  Slater  of 
the  U.  S.  Bureau  of  Standards, 
described  investigations  of  shear 
strength  of  concrete  that  had  been 
made  by  the  Emergency  Fleet  Cor- 
poration.   

MASTER     BUILDERS     ASSOCIATION 
OF    WISCONSIN 

A  branch  of  this  association  to  be 
known  as  the  Marshficld  Builders  and 
Traders  Exchange  has  just  been 
formed  at  Marshfield,  Wise,  with  25 
charter  members,  R.  L.  Peterson, 
president,  and  Gus  Krasin,  secretary. 


UNION    OF    CAN.-Vnr.VN   MUNICIP.\U- 
ITIES 

The  1920  convention  of  the  union 
of  Canadian  municipalities  was  held  at 
the  Council  Chambers,  City  Hall, 
Quebec.  July  27.  Among  the  princi- 
pal papers  presented  were :  Our 
Municipalities  and  Labor,  by  F.  A. 
.\cland.  (Federal).  Deputy  Minister 
of  Labor.  Latest  Ideas  Respecting 
Public  Health,  bv  Hon.  W.  F.  Roberts. 


M.D.,  Minster  of  I'nblic  Health,  New 
Brimswick.  The  Municipalization  of 
i'uhlic  Utilities,  \yy  L.  A.  Hcrdt, 
Chairman  of  Montreal  Tramways 
Commission  Tiic  Administration  of 
the  City  <,f  (Juebtc,  l.y  H.  J.  J.  B. 
Chouinard,  (  iiy  CIcrK  of  Quebec 
(onnnission  dovcrnment  in  Small 
i'owns,  hy  I".  W.  Gailbaith,  h'.x-Ma^or 
of  Red  Deer,  Alta.  The  Municipaliza- 
tion of  i  lousing,  by  Rosaire  Prieur, 
Mayor  of  Pointc-auz Trembles,  Sec- 
retary. Union  of  Quebec  Municipal- 
ities. Recent  Progress  of  Western  Mu- 
nicijyalities,  by  J.  I).  Saunders,  (.'ity 
Clerk  of   Cainbrose,  Alta.,  Sec.   Union 

of  Alberta.     

NATIONAL    S,\rETV    COIIIVCII. 

The  9th  animal  safely  congress  of 
the  National  Safety  Council  will  be 
held  at  Milwaukee,  Sept.  27-Uct.  1. 
Official  repress  natives  of  all  cities 
with  a  poi)ulation  of  25,000  or  more 
have  been  invited,  and  the  acceptances 
already  received  indicate  an  attend- 
ance representing  more  than  100  muni- 
cipalities. 

Exhibits  showing  every  type  of  tral- 
fic  signalling  device  on  the  market, 
automobile  safetv  devices  and  other 
safety  apparatus  will  be  shown  in 
machinery  hall  of  the  auditorium. 
Among  the  principal  papers  announced 
on  the  program  are:  "The  Traffic 
Officer  and  His  Relation  to  the  Pub- 
lic," J  W.  Indies,  M.  D.,  Commission- 
er of  Police,  Detroit;  "Law  Enforce- 
ment and  Its  Application,"  Judge 
George  E.  Mix,  Municipal  Court,  St. 
Louis. 

Report  of  Committee  on  Trafific 
Hazards,  Louis  J."  Smyth,  director, 
Kansas  City  Division,  National  Safety 
Council,  Kansas  City,  Mo.;  Report 
of  Committee  on  Public  Utilities,  R. 
E.  McDougall,  Rochester  Railway 
Company,  Rochester,  N.  Y. 

"Hazards  in  Line  Construction- 
Handling  Poles,  Erecting  Poles,  and 
Reconstruction  of  Old  and  Antiquated 
Lines,"  F.  W.  Fisher,  Rochester  Rail- 
way and  Light  Company,  Rochester. 
N.  Y. ;  "Accident  Hazards  in  Laying 
Conduit  Underground,"  H.  W.  Lueck, 
Commonwealth  Edison  Company,  Chi- 
cago. ;  "Accident  Hazards  in  Laying 
Gas  Mains,"  R.  S.  Carter,  Supt,  Mai- 
den and  Melrose  Gas  Light  Company, 
Maiden.  Mass. ;  "Utility  Accidents  to 
the  Public  Prevented  Through 
School  Safety  Education,"  Dr.  E.  Geo. 
Payne,  Principal.  Harris  Teachers' 
College.  St.  Louis. ;  "Medical  Service 
in  Public  Utilities."  Dr.  C.  H.  Lemon, 
Chief  Surgeon,  The  Milwaukee  Elec- 
tric Railway  and  Light  Company,  Mil- 
waukee, Wis.;  "Hazards  in  Building 
Additions  to  Power  Plants — Protecting 
Operators  and  Eciuipment,"  W.  H. 
Mulligan.  Hydro- Electro  Power  Com- 
mission of  Ontario.  Toronto,  Ontario, 
Canada. 


PERSONALS 


AMERICAN   ASSOCIATION   OF   PORT 
AUTHORITIES 

The  annual  convention  of  the 
.\merican  Association  of  port  au- 
thorities, Chicago.  October  4-6,  will 
discuss  ports  and  harbors  of  the  Mid- 
dle West,  and  navigation  of  the  Great 
Lakes  and  St.  Lawrence  river.  Papers 
are  expected  describing  the  new  har- 
bor work  at  Vancouver,  Portland, 
Oregon,  and  Toronto. 


lirjrtk,  (korge,  has  l>cen  appointed 
road  engineer  of  Ottawa  Co.,  Mich. 

Dietzcr.  H.  C,  has  been  appointed 
state  higiiway  engineer  of   Mississippi. 

l':.arle,  D.  M.,  has  been  appointed 
city  engineer  of  Worcester,  Mass. 

Kussell,  G.  A.,  has  been  appointed 
engineer  of  Geary  County,  Kans. 

Mooncy,  B.  E.,  has  been  appointed 
city  engineer  of  Whitcfish,  Mont. 

Berg,  John,  has  l>cen  appointed  state 
engineer  of   South   Dakota. 

Keith,  Clark,  has  been  made  assist- 
ant engineer  of  the  iissex  Border 
Utilities  Commission,  in  charge  of 
water  supi)ly  and  sewerage  systems  of 
municipalities   near  the   Detroit   River. 

Chapman,  H.  D.,  has  been  appointed 
city  engineer  and  superintendent  of 
streets,    Richmond,    Calif. 

Haase,  H.  J.,  has  been  appointed  wa- 
ter commissioner,   Elmira,   N.    Y. 

Routh,  J.  W.,  has  opened  an  office 
at  Rochester,  New  York,  as  consulting 
engineer   for  municipal  work. 

Ridley,  C.  E.,  city  engineer  of  Port 
Arthur,  Texas,  has  been  appointed  to 
take  a  course  in  the  New  York  School 
of  Public  Service  and  will  specialize 
in  public  administration  and  city  man- 
agement. 

Walton,  Col.  Edward,  has  been  put 
in  charge  of  the  district  office  for  the 
Eastern  District  of  the  U.  S.  Con- 
struction at  Washington,  D.   C. 

Meredith,  J.  W.,  has  been  appointed 
city   engineer   of   Antioch,   Cal. 

Easier,  R.  P.,  has  been  appointed 
manager  of  the  West  Coast  Dredging 
Co.,  with  offices  in  Antioch,  Calif. 

Johnson,  A.  M.,  has  been  appointed 
dean  of  the  Engineering  School  of 
the  University  of  Maryland  and  di- 
rector of  engineering  research,  spe- 
cializing in  highway  work  in  co-oper- 
ation with  the  U.  S.  Bureau  of  Public 
Works  and  the  Maryland  State  High- 
way  Department. 

Carson,  Gen.  J.  M.,  has  been  made 
head  of  the  Construction  Service  of 
Quartermaster  Corps  of  the  U.  S. 
Army.  General  Carson  has  done  a 
large  amount  of  construction  at  West 
Point  and  in  the  Philippines,  has  been 
depot  quartermaster  at  New  York  and 
in  France  served  in  the  A.  E.  F.  as 
deputy  chief  quartermaster.  In  1919, 
he  was  made  zone  supply  officer  at 
New  York  and  later  depot  quarter- 
master at  New  York. 

Suter,  Brig.  Gen.  Chas.  Russel,  for 
many  years  in  charge  of  Mssissippi 
River  Improvements,  in  charge  of 
fortifications  and  harbor  work  near 
Boston,  on  the  Board  of  Engineers 
reporting  on  New  York  Harbor  lines, 
and  on  the  California  Debris  Com- 
mission, died  at  Brookline,  Mass.,  Au- 
gust 7,  at  the  as;e  of  78  years. 

Wrisht.  \.  H,  a  bridge  and  rail- 
road builder.  89  years  old.  died  at 
Springfield.  Mass  .  Aueust  16. 

Staats.  R.  P..  a  building  contractor 
who  had  executed  a  large  amount  of 
pier  and  dock  work  in  New  York 
Harbor,  died  August  8  at  Great  Bar- 
rinpton.  Mass. 

Harwood.  R.  E .  civil  engineer  and 
road  contractor,  died  at  Springfield. 
Ohio,  .^ugust  4. 
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New  Appliances 

Describing  Nevr  Machinery,  Apparatus,  Materials  and  Methods  and  Recent  Interesting  Instal'ations 


TARVIA    SPRAYING    MACHINE 

The  plank  Hoor  of  the  Back  River 
Bridge,  Hingham,  Mass.,  has  been  pro- 
tected with  a  coating  of  Tarvia  ap- 
plied as  shown  in  the  illustration  and 
covered  with  clean  gravel.  The 
method  is  apolicahle  to  any  plank 
bridge  with  a  solid  floor,  the  life  of 
which  is  greatly  prolonged  by  it.  The 
hard  gravel  surface  forms  a  durable 
coating  that  resists  the  wear  that 
would  otherwise  rapidly  abrade  the 
wood.  Besides  this  the  Tarvia-A  has 
a  preservative  effect  that  is  a  valuable 
preventive  of  decay. 

The  floor  planking  should  be 
thoroughly  fastened  to  avoid  vibra- 
tion or  displacement,  and  after  being 
well  cleaned,  should,  for  an  old  floor, 
be  primed  with  a  cold  application  of 
Tarvia-B  at  the  rate  oiV-t  gallon  per 
square  yard.  After  this  has  been  ab- 
sorbed Tarvia-A  at  a  temperature 
of  from  200  degrees  to  250  degrees 
should  be  evenly  distributed  over  the 
surface  in  the  proportion  of  %  gal- 
lon per  square  yard,  pre'erably  ap- 
plied in  two  coats  with  a  spraying 
machine.  Qean  ^z^-inch  stone  chips, 
slag  or  gravel  being  placed  over  the 
first  coat. 

If  no  spraying  machine  is  available, 
the  Tarvia  should  be  applied  with 
pouring  pots,  smoothed  out  with  fibre 
push  brooms  and  covered  with  clean 
Vi  to  %  inch  gravel  or  stone  chips, 
at   the   rate   of   about   1  cubic  yard   to 


100  square  yards  of  surface.  When 
used  on  new  planks  or  on  creosoted 
planks,  the  priming  coat  is  not  re- 
quired. This,  and  other  road  surface 
treatments  are  described  and  illustra- 
ted in  a  bulletin  on  special  uses  for 
Tarvia,  recently  issued  by  the  the  Bar- 
rett Company. 


for  office  use,  being  easily  shifted 
from  job  to  job  or  from  place  to  place 
on  the  same  job,  and  quickly  assembled 
and   knocked  down   without   injury. 


atlXTET      VOTING      PLACES 

A  bulletin  issued  by  the  Blaw-Knox 
Company  describes  an  all-steel  port- 
able building  that  has  been  put  on  the 
market  by  them  and  is  especially  rec- 
ommended for  polling  places  and  for 
other  purposes  where  efficient,  light, 
durable  and  attractive  small  offices  are 
required. 

This  building,  which  is  carried  in 
stock  in  12xl2-foot  sizes  8  feet  high 
and  in  other  dimensions,  is  made  with 
patent  pressed  galvanized  steel  wall 
and  roof  sheets  braced  with  structural 
steel  members,  all  of  which  are  stand- 
ard and  interchangeable.  They  can 
be  stored  when  not  in  service.  They 
are  wind-proof,  rain-proof  and  fire- 
proof and  of  very  rigid  construction 
with  six  windows,  and  paneled  door. 
The  complete  building  can  be  quickly 
and  economically  erected  by  two  men 
and  can  be  transported  on  a  wagon  or 
truck.  When  not  in  use  for  other 
purposes,  the  buildings  are  suitable  for 
storing  roadbuilding  equipment,  tools 
and   various   supplies   or   materials,   or 


CLAY     PRODUCTS 

The  Clay  Products  Association  has 
issued  for  gratuitous  distribution  to 
city  engineers  and  other  officials,  a 
booklet  on  sanitation,  suggesting  ways 
of  promoting  sewerage  in  their  own 
communities.  It  is  designed  to  create 
a  desire  for  proper  city  sewerage  by 
describing  bad  living  conditions  in  an 
unsewered  town  and  good  living  con- 
ditions in  a  fully  sewered  town.  It  is 
proposed  to  follow  it  with  another 
dealing  specifically  with  the  same  sub- 
jects. 


NEW   PAVING    ENGINEERING 
OFFICE 

Dow  &  Smith,  Chemical  Engineers 
and  Consulting  Paving  Engineers,  an- 
nounce that  they  have  established  a 
branch  office  at  Columbia,  S.  C,  which 
IS  in  charge  of  T.  Keith  T.egare,  Dis- 
trict Engineer.  Mr.  Legare  was 
formerly  conected  with  the  engineering 
department  of  the  city  of  Columbia 
for  eleven  years  and  has  had  extensive 
experience  with  various  types  of  street 
paving.  Service  will  be  rendered  in 
all  matters  pertaining  to  paving  and 
road  building,  analysis  of  materials,  in- 
spection of  work,  specifications  and 
general  consultation. 
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.SPRAYI.NG   "T.ARVIA-A"   OVER   PLANK   FLOOR   OF   BACK   RIVER    BRIDGE,   HINGHAM,   MASS. 
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Flow   of  Water  in  Ditches 


No.   11 


Experiments  conducted  by  engineers  of  the  Bureau  of  Roads  to  determine  the 
proper  values  of  the  co-efficient  in  Kutter's  formula  for  various  conditions  of 
channels  in  earth;  the  conditions  bein<;  indicated  by  photograph,  cross-section 

and  description. 


All  extensive  series  of  experiments  to  deter- 
mine the  coefficient  of  roughness  in  Kutter's 
formula  has  been  carried  on  under  the  direction 
of  C.  E,  Ramser,  senior  drainage  engineer  of  the 
Bureau  of  Public  Roads  of  the  U.  S.  Department 
of  Agriculture,  and  a  description  of  the  tests  is 
given  at  length  and  the  conclusions  set  forth  in 
a  professional  paper  published  by  the  department 
under  the  date  of  June  7,  1920. 

Mr.  Ramser  quotes  the  engineers  of  the  Miami 
Conservancy  District  as  holding  the  opinion  that 
"Although  the  Kutter  formula  is  not  ideal,  it  is 
the  best  equation  available  at  the  present  time." 
The  reliability  of  the  value  of  formula  depends 
upon  the  selection  of  the  coefficient  of  roughness 
n.  The  experiiiients  which  are  described  were 
made  for  the  purpose  of  determining  just  what 
values  of  n  properly  apply  to  the  various  con- 
ditions of  channel  in  the  case  of  dredged  drainage 
ditches. 

Mr.  Ramser  calls  attention  to  the  fact  that  the 
value  of  n  is  affected  not  only  by  friction  on  the 
bed  of  the  stream,  but  also  by  irregularities  in 
the  wetted  perimeter,  non-uniformity  of  cross 
section  in  size  and  shape,  growth  of  vegetation 
in  the  channel,  and  presence  of  other  obstructions 


to  How,  such  as  rocks,  drift,  etc.  An  engineer 
who  has  not  had  wide  personal  experience  in 
the  selection  of  n  for  different  conditions  of 
channels  must  depend  for  a  choice  of  value  upon 
descriptions  of  channels  as  given  by  others.  In 
this  report  photographs  and  careful  descriptions 
of  the  channels  for  which  the  values  of  n  were 
determined  are  presented  as  being  the  best 
method  of  making  the  results  of  the  investigation 
practically  applicable  for  use  by  other  engineers. 

Experiments  were  conducted  in  six  different 
localities  in  Mississippi,  Tennessee,  Iowa,  North 
Carolina,  and  Florida.  Four  sets  were  made  by 
by  Mr.  Ramser,  those  in  North  Carolina  by  A.  D. 
Morehouse  and  those  in  Florida  by  F.  E,  Staeb- 
ner,  all  three  drainage  engineers  of  the  Bureau 
of  Public  Roads.  They  were  conducted  under 
the  direction  of  S.  H.  McCrory,  chief  of  drainage 
investigations. 

Because  of  the  necessity  just  stated  of  select- 
ing, for  any  given  case,  a  value  of  ti  which  has 
been  found  to  apply  to  a  channel  as  nearly  as 
possible  similar  to  the  one  in  question,  the  special 
value  of  the  report  lies  in  the  complete  set  of 
photographs  and  descriptions  which  accompany 
it.    The  photographs,  sections  and  tables  shown 


SOUTH   FORKED    DEER    RIVER    (OLD   CROOKED)  LITTLE  JAluB   SWAMP   DREDGED  CHANNEL 

Channel    Clogged    with    Stumps    and    Brush.  Shows  Suspended  Foot  Bridge  for  Measuring  Current  Velocities. 

COURSES  OF  RIVERS  AT  WHICM  ST.OPE  OR  FALL  OF  SURFACE  WAS  DETERMINED. 
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herewith  give  an  illustration  of  the  completeness 
with  which  the  descriptions  of  the  various  ditch- 
es measured  are  given  in  the  report.  In  addition 
to  these  data,  the  bulletin  gives  a  few  conclusions 
from  a  study  of  the  results  which  were  reached 
by  the  author,  these  being  as  follows: 

CONCLUSIONS 

"(1)  That  a  deposit  of  slick,  slimy  silt  on  the 
sides  and  bottom  of  a  channel  greatly  reduces 
frictional  resistance  to  flow. 

"(2)  That  the  clearing  of  perennial  growth 
from  a  channel  Avill  greatly  increase  its  capacity. 

"(3)  That  the  growth  of  grass  and  weeds  in  a 
channel  during  the  summer  greatly  decreases  its 
capacity. 

"(4)  That  the  accumulation  of  drift,  trees,  logs 
and  other  obstructions  in  a  channel  greatlv  de- 
creases its  capacity. 

"(5)  That  after  a  certain  amount  of  erosion 
has  taken  place  in  a  channel,  further  erosion  does 
not  necessarily  increase  the  roughness  of  the 
perimeter. 

"(6)  That  the  roughness  coefficient  «  is  ap- 
preciably higher  for  a  roughly  dredged  channel 
than  for  a  smoothly  dredged  one. 

"(7)  That  ordinarily  a  dredged  channel  quick- 
ly deteriorates  in  hydraulic  efficiency  unless 
systematically  maintained. 

"(8)  That  abrupt  variations  in  cross  section 
play  an  important  part  in  reducing  the  hydraulic 
efficiency  of  a  channel. 

"(9)   That  generally,  in  designing  a  proposed 


dre<lged  channel,  a  value  of  n  of  0.030  should  be 
used  if  the  channel  is  to  be  smoothly  dredged, 
and  of  0.035  if  roughly  dredged.  If  the  above 
values  are  used,  the  channels  should  be  carefully 
maintained,  and  if  not  to  be  so  maintained  a 
value  of  11  should  be  selected  in  accordance  with 
the  worst  anticipated  conditions  for  the  channel. 
However,  if  it  is  known  that  such  conditions  will 
obtain  as  were  found  for  some  of  the  channels  in 
western  Iowa,  a  somewhat  lower  value  of  n  may 
be  used,  depending  upon  the  anticipated  condi- 
tions of  the  channel. 

"(10)  That  in  computing  the  capacity  of  an  ex- 
isting channel  the  value  of  n  chosen  should, 
whenever  possible,  be  based  upon  a  comparison 
of  the  conditions  in  the  existing  channel  with  the 
condition  of  channels  for  which  values  of  n  have 
been  determined ;  such  comparison  being"  made, 
if  not  by  actual  inspection,  at  least  with  the  aid 
of  careful  descriptions  and  views  of  the  investi- 
gated channels." 

In  connection  with  the  use  of  the  report  for 
determining  the  value  to  be  employed  for  n  in 
any  particular  case,  the  author  gives  the  follow- 
ing suggestions : 

"In  order  to  determine  the  capacity  of  a  pro- 
posed dredged  channel,  it  is  necessary  to  assume 
anticipated  conditions  of  channel.  As  is  readily 
seen  from  the  results  of  these  experiments,  values 
of  n  for  dredged  channels  vary  greatly,  depend- 
ing principally  upon  irregularities  of  side  slopes 
and  cross  section  due  to  erosion,  caving  banks, 


Feb. 
Jan. 
Jan. 
Jan. 


22,  1915 
13,  1915 
19.  1915 
25,  1915 


June  28.  1915 
Tune  15,  1915 
June  11,  1915 
May  19.  1915 
May  15,  1915 
May    13,  1915 


Mar. 
Feb. 
Mar. 
Mar. 
Feb. 


20,  1916 
25,  1916 
29,  1916 
4,  1916 
3,  1916 


0.9 
1.0 
1.5 
1.6 
•7.0 


.S 

.9 

1.4 

2.2 

'7.0 


5.1 
6.5 
7.6 
7.8 
11.1 
13.0 


>  -J 


13.0 
13.6 
17.2 
17.5 


10.0 
10.5 
11.0 
12.0 
17.0 
20.0 


46.5 
50.0 
54.0 
55.0 
6-^.5 


Description   of   Channel. 


6.5 
15.7 
24.1 
26.7 


2.2 
2.8 
4.5 
5.4 
15.4 
29.5 


395. 
545. 
735. 
715. 
1006. 


Little  Jacob  Swamp  Dredged  Channel  near  Lumberton,  N.  C. 
DURING   WINTER    MONTHS 


10.3 
12.4 
19.6 
20.5 


6.3 
6.8 
8.6 
10.1 
17.4 
32.9 


241.2 
311.5 
366.0 
376.7 
575.8 


0.63 
1.10 
1.23 
1.30 


0.35 
.41 
.52 
.53 
.89 
.90 


0.69 

.79 

1.08 

1.11 


0.000448 
.000738 
.000630 
.000566 


35.8 
45.4 
47.1 
52.0 


0.0332 
.0282 
.0293 
.0270 


Course,  straight;  500  feet  long.  Cross  section,  very  little 
variation  in  shape;  for  variation  in  size,  see  fig.  10  D. 
Side  slopes,  fairly  regular.  Bottom  quite  even  and  reg- 
ular. Soil,  clay;  sandy  bottom  due  to  silting.  Condi- 
tion, some  moss  along  course;  very  little  foreign  ma- 
terial  in  channel.     Constructed,  July,  1913. 


DURING    SUMMER    MONTHS 


0.50 

.53 

.62 

.70 

1.01 

1.55 


0.000308 
.000314 
.000322 
.000360 
.000318 
.000176 


28.2 
31.7 
36.8 
33.3 
49.7 
54.5 


0.0362 
.0335 
.0310 
.0348 
.0272 
.0275 


Course,  same  as  next  above.     Condition,  light  growth  of 
grass  and  weeds  along  edge  of  low  water  flow. 


Old  Crooked  River  Channel 


4.15      0.003773        13.1      0.1520        Course,  very  crooked,  containing  four  distinct  curves;  705 
4.99        .003812        12.7        .1620  feet   long  at  low   water.     Cross   section,   large  variation 

5.56        .003450        14.6        .1500  in  shape:  for  variation  in  size,  see  fig.  6  M.  Side  slopes, 

5.68        .002709        15.3        .1460  very  irregular.  Bottom,  very  irregular  and  full  of  holes. 

7.60        .001486        17.4        .1400  Soil,    sandy   clay   loam.     Condition,    many    roots,   trees, 

and  bushes  on   sides,   and   many   logs,   large   trees,   and 

other    drift    on    bottom;    trees    are    continually    falling 
into  channel,  due  to  caving  banks. 
Average    maximum    depth   at   bankful   stage. 


AVER.AGE  CROSS-SECTION  OF  CHANNELS  AT  MEASUREME     NT  POINTS 


SkI'II    Mill  l(      I  1.     lil.'ll 
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or  faulty  c()ii>liuctii)ii ;  upon  ohstruriioiis  and 
K^rowth  in  the  channel  due  to  a  lack  of  mainten- 
ance; and,  under  certain  conditions,  U])()n  the  ef- 
fect of  a  lining  of  silt  in  the  channel.  In  most 
cases  where  erosion  takes  place  in  a  newly-con- 
structed and  well-finished  dredj^ed  channel,  the 
roughness  coelTicieiit  increases  but  the  capacity 
of  the  channel  as  a  rule  also  increases,  since  the 
enlaij;ed  cross  section  more  than  olfscls  the 
effect  of  the  increased  roughness  coeflicicnt.  In 
some  instances  practically  no  difference  in  capac- 
ity in  a  ne\vly  dredged  channel  may  result  due  to 
erosion,  aftir  a  certain  .imount  of  erosion  has 
taken  ])lace,  as  was  found  to  be  the  case  for  the 
experiments  conducted  at  Trenton,  Tenn." 

I'^or  actually  measuring  the  discharge,  the 
gauging  stations  were  with  few  exccjjtions  lo- 
cated on  single-span  bridges  so  that  there  was 
no  interference  with  the  natural  flow  of  the  water. 
Where  suitable  bridges  did  not  exist  at  desirable 
sections,  temj^orary  suspension  foot  bridges  were 
constructed  spanning  the  ditch.  At  one  site  a 
cable  was  used,  from  which  the  carriage  carrying 
the  observers  was  suspended. 

The  velocity  measures  were  made  with  a  small 
Price  current  meter.  They  were  made  at  inter- 
vals of  2l<2  feet  across  the  stream  for  the  smallest 
channels,  at  5-foot  intervals  for  medium-sized 
channels,  and  at  10-foot  intervals  for  the  largest 
channels.  At  each  measuring  point  the  velocity 
was  determined  at  the  surface,  mid-depth  and  the 
bottom  of  the  stream.  In  a  few  instances  the 
velocity  was  measured  at  0.2  and  0.8  of  the  depth. 

Carefully  made  soundings  were  obtained  dur- 
ing low-water  stages  at  the  velocity-measuring 
points  and  also  wherever  a  decided  change  in 
the'  perimeter  of  the  channel  took  place.  As  a 
check  on  these  measurements  and  to  detect  any 
changes  due  to  silting  or  erosion,  soundings  were 
made  also  at  the  time  of  the  velocity  measure- 
ments. 


Macadam  is  "Pavement"  in  Pennsylvania 

In  cases  brought  to  trial  in  certain  cities  of 
New  York  state,  if  we  remember  correctly,  it  has 
been  decided  that  macadam  is  not  a  "pavement" 
as  that  term  is  used  in  the  laws  which  provide 
that  property  owmers  can  be  assessed  for  the 
cost  of  only  one  pavement,  and  that  repairs  and 
renewals  must  be  paid  by  the  city  at  large.  The 
city  of  Pottsville,  Pennsylvania,  is  now  con- 
fronted with  the  necessity  of  repaying  to  Market 
street  property  owners  the  amount  which  they 
had  paid  to  the  city  as  an  assessment  of  benefits 
in  connection  with  paving  that  street  with  wood 
block. 

It  seems  that,  when  the  city  endeavored  to 
assess  all  property  owners  for  their  share  of  this 
pavement,  some  of  them  refused  to  pay  the 
assessment,  claiming  that  the  macadam  which 
they  had  already  paid  for  constituted  a  pavement 
under  the  law  and  that,  therefore,  they  could  not 
be  assessed  for  any  further  paving.  This  view 
was  upheld  by  the  Schuylkill  county  court  and 
also   by   the   Superior   and   Supreme   courts,   all 


deciding  that  tin-  council  had  no  pfjwer  to  levy 
an  assessment  for  a  pavement  where  the  pro[K'rty 
owners  had  already  paid  for  macadam  in  front  of 
their  properties. 

The  legal  snarl  is  by  no  means  settled,  how- 
ever, since  it  was  found  that  council  had  no 
|)ovver  to  return  money  that  had  been  paid  into 
the  treasury;  some  claiming  that  they  cannot 
do  so  even  if  the  legislature  has  passed  an  act 
enabling  them  to  do  so. 

In  spite  of  this  experience  of  Pottsville,  it  is 
said  that  a  number  of  cities  in  the  state  are 
assessing  the  cost  of  rcpaving  •  streets  under 
similar  conditions. 


Cans*.'  of  Waves  in  Asphalt  Pav<'m«-nt> 

In  tlie  July  '.'Ith  issue  of  Plt.lic  \\  okk.-^  we 
published  an  article  calling  attention  to  the  fact 
that  I^nglish  engineers  have  been  showing  an 
appreciation  of  American  practice  and  paying 
considerable  attention  to  the  methods  used  in 
this  country,  recommending  man}'  of  them  for 
adoption.  In  the  July  22nd  issue  of  the  London 
paper  therein  quoted  from  we  find  the  following 
letter,  in  which  the  American  type  of  asphalt 
roller  is  described  as  being  superior  to  the  Eng- 
lish type. 

(To  the  Editor  of  Muxicipal  Exgixeering  axd  The 
S.vxiTARV  Record.) 

Sir. — The  correspondence  on  this  subject  is  highly  in- 
teresting and  most  instructive.  But  I  cannot  atrree  with 
"Asphalt  in  \-our  last  issue,  who  appears  to  conclude  that 
there  is  only  one  cause  governing  the  corrugation  or 
waviness  of  asphalt  roads.  There  are,  in  my  opinion,  sev- 
eral, of  which  the  following,  as  one  who  has  supplied  and 
laid  a.  very  considerable  number  of  thousands  of  yards, 
are  examples,  viz.: — (1)  Improper  laying  of  the  material 
with  workmen  of  insuflicient  experience,  for  the  material 
should  be  laid  at  a  given  temperature.  If  it  is  allowed 
to  fall  below  a. minimum  temperature,  the  material  will 
come  out  in  a  lumpy  state  from  the  vans  delivering  it  on 
the  road.  (2)  The  iron  rakes  for  levelling  out  the  ma- 
terial are  not  made  sufficiently  hot  to  penetrate  into  the 
asphalt,  the  consequences  being  that  the  raking  out  of  the 
lumps  is  not  effected.  They  are  scratched  over  onh-,  and 
corrugations  result.  (3)  Improper  types  of  rollers  used 
for  oiling  asphalt  macadam  are,  in  my  opinion,  another 
cause  of  corrugations.  That  this  is  so,  I  have  proved 
when  laying  asphalt  macadam  into  two  adjacent  roads 
with  two  different  types  of  rollers,  viz.,  one  of  the  English 
type,  where  the  engine  is  built  above  the  level  of  the 
wheel  axles ;  whilst  the  other  was  of  the  American  type 
of  roller,  with  the  engine  below  the  level  of  the  axles,  and 
so  low  indeed  that  it  is  only  about  Sin.  clear  of  the  ground. 
Much  superior  results  were  obtained  with  the  latter  roller, 
although  the  conditions  as  regards  the  composition  and 
the  heating  of  the  material,  etc.,  were  similar.  The  presence 
of  corrugations  in  the  former  and  their  absence  in  the 
latter  were  very  perceptible.  (4)  Another  cause  of  trouble 
arises  from  excessive  thickness  of  the  material,  producing 
unequal  compression.  The  standard  thickness  of  .3^^  in. 
in  two-coat  work  should  not  be  exceeded.  (5)  The  im- 
proper bonding  of  the  upper  and  lower  coats  is  another 
cause  leading  to  the  formation  of  corrugations  If  the 
lower  or  under  coat  is  of  too  coarse  material,  then  the 
upper  or  carpet  coat  material  is  driven  into  it.  The 
proper  gauging  of  the  materials  of  the  two  coats  is  most 
important,  and  especially,  too,  is  the  combination  of  the 
gauges  of  sands  in  the  upper  or  carpet  coat. 

These  are.  in  my  experience,  some  of  the  causes  which 
lead  to  the  corrugations  or  waviness  in  asphalt  macadam. 
Yours  faithfully. 

July   ITtii.   1920.  Ro.AD  Builder. 
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Hydraulic  Fill  Construction 
of  Huffman  Dam 


Deficiency  of  fine  material  for  core  supplied    by    excavating    hillside    with 
monitor  and  sluicing  it  to  core  pool  at  minimum  cost. 


The  building  of  the  Miami  Conservancy  works 
furnishes  the  most  recent  and  important  illus- 
tration of  the  construction  of  great  earth  dams 
by  the  hydraulic  fill  process  that  has  been  de- 
veloped since  its  first  use  many  years  ago  in 
placer  mining. 

The  conduct  of  the  Miami  Convervancy  work 
under  the  charge  of  an  able  board  of  designing, 
supervising  and  consulting  engineers  that  have 
made  thorough  investigations,  analyses,  experi- 
ments and  tests,  has  done  much  to  advance  the 
theory  and  practice  of  construction  by  this  meth- 
od and  to  govern  them  by  rational  considera- 
tions and  practical  operations.  Careful  studies 
have  indicated  the  causes  of  failures  of  some 
previous  hydraulic  fill  dams  and  have  shown 
their  remedies.  Accurate  observations  and  rec- 
ords of  the  progress  of  the  work  have  also  dem- 
onstrated the  stability  of  the  work  in  progress, 
and  provided  data  from  which  the  :engineers 
have  been  able  to  modify  the  designs  and  opera- 
tions so  as  to  secure  safe  and  economical  results 
under  varying  conditions. 

In  the  construction  of  the  Huffman  dam,  diffi- 
culties that  were  anticipated  before  the  work  was 
commenced  have  been  met  and  successfully  sur- 
mounted by  a  method  here  described,  which 
varied  the  character  of  the  material  used,  im- 
proved and  reduced  the  total  cost.  This  was 
accomplished  by  supplementing  the  original 
supply  of  material  by  a  second  supply  and  by 
varying  the  details  of  the  methods  employed  for 
handling  it. 

The  five  great  conservancy  dams  in  the  Miami 
valley  are  all  being  built  by  the  hydraulic  fill 
method,  as  described  at  some  length  in  the  May 
8  and  15  issues  of  Public  Works.  As  there 
stated,  there  are  three  essential  elements  in  each 
dam — the  levees,  beaches,  and  core.  The  correct 
proportioning  of  the  core  to  the  other  elnients 
of  the  dam  is  of  vital  importance  because,  if  the 
core  is  too  thin,  it  is  likely  to  lack  water-tight- 
ness, and  if  too  thick,  it  may  burst  through  the 
sides  of  the  dam  before  the  original  semi-fluid 
consistency  becomes  hardened  to  its  final  char- 
acter. In  the  conservancy  dams,  the  thickness 
of  the  core  at  any  point  is  made  approximately 
equal  to  the  distance  from  that  point  to  the  top 
of  the  dam,  thus  making  the  maximum  thick- 
ness not  more  than  one-fifth  of  the  width  of  the 
dam  base. 

Great  care  was  exercised  in  selecting  the  ma- 


terials for  the  ]\liami  dams,  which  were  chosen 
in  accordance  with  indications  given  by  test 
borings  sunk  to  explore  the  sul)terranean  strata, 
and  in  accordance  with  the  position  of  the  ma- 
terial relative  to  the  dam  and  the  facility  of  ex- 
cavating and  transporting  it. 

In  the  case  of  the  Huffman  dam,  the  principal 
borrow  pit  was  located  in  the  bottom  of  the 
valley  just  above  the  dam  site,  where  the  graded 
material  secured  for  the  levees,  the  beaches  and 
the  core,  was  lacking  in  a  sufficient  proportion 
of  fine  material  for  the  last  named.  As  the  dam 
progressed,  the  water  delivered  to  the  core  pool, 
which  was  kept  at  normal  height  and  width,  de- 
posited so  little  sediment  that  the  silt  thus  sup- 
plied was  insufficient  to  fill  the  interstices  be- 
tween the  particles  of  sand  and  gravel  in  the  re- 
tainmg  embankments  and  the  latter  were  thus 
unable  to  keep  themselves  water-tight.  Conse- 
quently the  water  leaked  through  the  beaches 
and  levees  at  the  rate  of  about  6,000  gallons  per 
minute,  requiring  the  operation  of  a  15-inch 
dredge  pump  to  maintain  the  required  pool  level, 
and  caused  a  serious  deficiency  of  the  sedimen- 
tary deposit  necessary  to  bring  up  the  body  of 
the    core    to   its   required   position. 

The  obvious  remedy  for  this  difficulty  was  to 
provide  a  larger  proportion  of  fine  material  in  the 
gravel,  earth,  silt  and  sand  that  were  discharged 
through  the  pump  pipes  into  the  core  pool. 

It  would  have  been  possible  to  accomplish  this 
by  limiting  the  depth  of  excavation  in  the  bor- 
row pit,  but  at  a  considerable  increase  of  the  cost 
of  digging  and  transportation.  Another  method 
considered  was  by  steam  shovel  excavation  in 
a  clay  bed  at  another  point  and  the  transporta- 
tion of  this  spoil  to  the  hog-box,  where  it  could 
be  mixed  with  the  material  from  the  regular 
borrow  pit.  an  operation  which  also  involved 
considerable  expense  in  the  purchase  of  an  addi- 
tional plant.  Both  of  these  plans  were  abandon- 
ed in  favor  of  the  one  indicated  in  the  accom- 
panying diagram,  which  was  adopted  and  is  giv- 
ing excellent  satisfaction. 

An  hydraulic  monitor  was  installed  on  the 
hillside  at  a  point  about  200  feet  from  the  north 
end  of  the  dam  and  25  feet  above  it,  where  the 
soil  was  composed  of  2  to  8  feet  of  yellow  clay 
with  some  sand  and  gravel  and  4  to  12  feet  of 
hard  blue  clay  laminated  in  places  with  sl>ale. 

The  monitor,  working  up  the  steep  slope,  ex- 
cavated 6  feet  or  more  of  this  surface  material 
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which  was  \va>hc(l  down  to  the  I)otli)iii  oi  the 
excavation  and  thi-nie  sluiced  to  thi'  holtcjiii  of 
the  hill  'J'he  elevation  of  ihy  b(jrro\v  ])it  and 
the  distance  from  the  dam  witi*  such  that  a  con- 
si(leral)k'  |iorlioii  of  llic  material  could  he  sluiced 
directl)'  to  tin-  eoif  pool.  The  remainder  was 
sluict'd  lo  a  sump  and  then  i)umpe<l  to  the  pool. 

IlVDKAUI.n  KINC 

The  ad<litioiial  core  material  is  excavated  by 
a  special  h)ilraulic  monitor  desij^ned  witii  a 
very  i)ovverful  jet,  enablin^'^  it  to  cut  throuf^jh  the 
refractory  clay  and  shale  strata  and  supply  suf- 
ficient water  to  sluice  the  spoil  without  the  addi- 
tional low  i^ressure  stream  i;c'nerall)  supplied  for 
this  purpose. 

'J'he  monitor  is  15  feet  long  and,  with  a  water 
supply  of  3,800  gallons  per  second  at  135  ])ounds 
l^ressure,  throws  a  5-inch  jet  with  a  mu/.zle  ve- 
locity of  140  feet  per  second.  It  is  o])eratcd  by 
two  10-inch  centrifugal  pumps  connected  tandem 
with  the  outlet  of  one  discharging  into  the  suc- 
tion of  the  other,  and  each  operated  by  a  200 
h.  p.  motor. 

Water  from  the  Mad  river  is  supplied  through 
a  ditch  M  to  a  sump  S,  as  shown  in  the  plan 
and  diagram.  The  pumps  and  motors  located 
in  the  pump  house  D  deliver  through  the  high 
pressure  pipe  C  to  the  monitor,  which  was  first 
located  at  T  and  afterwards  at  U,  successively 
excavating  the  slope  up  to  the  lines  E,  F,  and  G 
which  is  bounded  its  upper  limits  on  May  1st, 
June  1st  and  July  1st,  showing  the  relative  pro- 
gress, of  the  work.  The  dotted  line  H  indicates 
the  possible  limit  of  the  borrow^  pit,  which,  being 
governed  by  the  slope  at  w^hich  the  excavated 
materials  can  be  delivered  by  sluicing  to  the  bot- 
tom of  the  pit  at  D,  is  determined  by  the  height 
and  horizontal  distances,  and  provides  for  only 
a  portion  of  the  material  required  to  complete 
the  dam. 

The  minimum  slope  of  the  flume  is  governed 
by  the  maximum  size  of  the  stones  carried 
through  it,  and  in  this  case  involved  a  grade  of 
3y2  per  cent  for  an  open  flume.  As  plenty  of 
15-inch  steel  dredge  pipe  was  available,  it  was 
substituted  for  the  ordinary  open  wooden  box 
flume,  reducing  the  frictional  resistance  to  the 
water  and  permitting  the  develop- 
ment of  pressure  head  in  the  lower 
part  of  the  flume  that  enabled  the 
outlet  to  be  extended  much  farther 
than  would  have  been  the  case 
with  an  open  trough. 

The  flume  commences  at  D  at  the 
bottom  of  the  borrow  pit  and  runs 
in  a  straight  line  over  a  low  trestle 
to  a  convenient  point  on  the  dam, 
where  it  is  connected  with  the 
U-shape  distribution  pipe  that  sup- 
plies both  sides  of  the  core  pool.  The 
minimum  elevation  of  the  upper  end 
of  the  pipe  Avas  determined  by  the 
headw^ay  required  above  the  Erie 
Railw^ay  H,  and  the  highway  K. 
This  carried  it  well  above  the  top  of 
the    adjacent   cross   dam   protecting 


tile  railrciad  tracks,  beyond  which  the  slope  is 
increased  to  8  per  cent,  providing  the  required 
velocity  and  discharge  through  the  horizontal 
distributing  [jipe. 

This  borrow  pit  contains  a  preponderance  of 
line  material  at  one  end  and  of  coarse  material 
at  the  other  end.  Where  the  material  is  about 
80  per  cent  clay  and  the  remainder  sand  and 
gravel,  it  can  be  transported'  through  a  flume 
with  a  grade  of  1-%  per  cent.  In  other  places 
the  proi)f)rlion  runs  up  to  25  per  cent  of  clay  and 
75  j)er  cent  of  sand  and  gravel  up  to  12-inches 
diameter  and  requires  the  3'/i  per  cent  grade. 
All  kinds  of  material  arc  thus  carried  through 
the  4)ipe,  which  is  laid  on  the  surface  of  the 
ground  except  where  supported  as  shown  on  the 
trestle. 

The  excavation  and  transportation  of  material 
from  the  borrow  pit  requires  the  services  of  only 
five  men — the  pump  man,  the  monitor  man,  a 
man  at  the  flume  inlet  to  keep  it  clear,  and  two 
men  at  the  discharge  end  on  the  dam,  except 
when  additional  help  is  required  for  a  short  time 
when  it  becomes  necessary  to  move  the  monitor 
from  one  location  to  another. 

The  plant  was  put  in  operation  about  May  1st 
and  has  proved  very  efficient,  requiring  few 
shut-dowms  for  repairs.  The  supply  of  fine  ma- 
terial is  satisfactory,  as  proved  by  the  fact  that  a 
shut-down  of  42  hours  early  in  July  only  caused 
the  pool  level  to  be  lowered  about  2  inches  while 
before  the  installation  of  the  monitor  and  flume, 
a  shut-down  of  only  13  hours  lowered  the  nooi 
1.9  feet.  ^ 

There  has  been  no  difficulty  in  maintaining 
the  top  of  the  core  at  its  proper  height  relative 
to  the  sides  of  the  dam  since  this  apparatus  was 
installed,  and  the  material  that  it  has  handled  has 
been  put  in  position  at  about  48  per  cent  of  the 
cost  of  placing  material  by  the  other  method  of 
excavating  and  pumping.  Unfortunately  there 
is  not  enough  material  available  on  the  hillside 
to  provide  for  the  entire  yardage  necessary  to 
complete  the  dam  and  it  is  therefore  used  only 
for  the  core  construction,  while  the  levees  and 
beaches  are  built  up  with  material  provided  by 
the  original  excavating  and  pumping  plant. 


SCALE  or  FEET 


LOCATION  OF   BORROW  PIT,  MOXITOR  AND   PIPE   FLUME 
FOR   SLUICING   FINE    MATERIAL   TO    CORE    POOL 
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This  work  is  designed  and  supervised  by  the 
Miami  Conservancy  District,  Arthur  E  Morgan, 
chief  engineer,  and  Chas.  H.  Paul,  assistant  chief 
engineer.  It  is  described  in  the  Miami  Conser- 
vancy Bulletin  for  August,  from  which  our  illus- 
tration is  reproduced. 

Improvement  of  Oswego's 
Water  Supply 

Report  of  expert  engineers  recommends 
modified    lake    intake,   purification   plant, 
extension   of   mains   and    other   improve- 
ments. 


The  entire  water  works  system  and  situation 
of  Oswego,  X.  Y.,  have  recently  been  studied  by 

H.  :\Ialcolm  Pirnie  of  the  firm  of  Hazen,  Whipple 
&  Fuller  of  New  York  City,  and  a  report  with 
recommendations  was  submitted  to  the  water 
department  during  the  latter  part  of  August  on 
the  basis  of  this.  The  water  department  has 
asked  the  common  council  to  call  a  special  tax- 
payers' election  for  the  purpose  of  obtaining  $90,- 
358  for  immediate  necessary  repairs  to  the  water 
system. 

"  The  two  most  important  changes  needed  in 
the  plant  are  made  necessary  by  damages  to  the 
intake,  which  extends  for  8,700  feet  into  the  lake 
to  an  intake  crib  in  76  feet  of  water;  and  by  a 
river  crossing,  from  leaks  in  which  considerable 
water  is  escaping. 

The  intake  pipe  is  reported  to  be  broken  off  at 
a  point  4,800  feet  from  shore  where  the  water  is 
anly  37  feet  deep,  and  where  there  is  considerable 
danger  and  in  fact  certainty  that  sewage  im- 
purities from  the  river  which  flows  into  the  lake 
will  reach  the  intake  and  where  also  the  water 
is  warmer  in  summer  than  is  desirable.  Just  how 
the  intake  came  to  be  broken  at  this  point?  is  not 
definitely  known,  but  the  engineers  believe  it  was 
caused  by  ice  piling  up  at  this  point  until  it 
formed  a' solid  mass  to  the  bed  of  the  lake  and, 
moved  by  wind  or  current,  carried  the  pipe  with 
it,  breaking  it  completely  ofif  at  one  point  and 
opening  up  leaks  at  other  points  as  w^ell.  It  is 
found  that  the  inshore  4,800  feet  from  the  break 
to  the  pump  w^ell,  is  not  tight  and  that  2  per 
cent  of  the  supply  enters  through  leaks  in  this 
distance.  The  temperature  of  the  water  occasion- 
ally rises  to  70  degrees  fahrenheit  and  the  pollu- 
tion is  intermittently  serious. 

If  all  of  the  water  could  be  drawn  from  the 
•  intake  crib  through  a  tight  intake  pipe,  the 
physical  properties  would  in  general  be  excellent. 
Even  then,  however,  there  would  be  more  or  less 
danger  of  pollution  from  passing  boats  and  other 
sources  of  pollution. 

Chlorine  is  being  applied  to  the  water  now,  but 
the  engineers  recommend  that  an  additional  ma- 
chine be  provided  at  a  cost  of  $1,000,  that  $1,200 
be  appropriated  for  a  testing  laboratory  in  order 
that  the  condition  of  the  water  may  be  kept  track 


of  continuously,  and  that  $15,000  be  spent  in  a 
rock  fill  for  protecting  the  4,800  feet  of  intake 
pipe  from  further  damage.  This  is  recommended 
only  as  a  temporary  remedy,  and  the  city  is 
urged  to  install  a  filtration  plant  as  soon  as  it 
finds  this  practicable.  Later,  if  it  is  thought 
worth  while  in  order  to  obtain  cooler  water  in 
summer,  the  outer  section  of  the  intake  could  be 
connected  with  the  inner  section,  although  such 
a  repair  made  in  deep  water  would  be  difficult  and 
its  permanency  problematical.  The  cost  of  re- 
pairing the  intake  pipe  would  be  about  one-half 
the  cost  of  filtration,  providing  that  it  was  at- 
tempted to  make  the  line  only  90  per  cent  abso- 
lutely tight. 

The  consumption  is  considered  to  be  excessive, 
being  over  200  gallons  per  capita  per  day,  due 
chiefly  to  leaking  fixtures.  It  is  recommended 
that  all  services  be  metered,  including  private  fire 
lines.  The  engineers  estimate  that  metering  at 
a  cost  of  $85,000  should  be  completed  at  once, 
but  the  department  confines  its  request  to  $15,000 
for  fire  line  meters  only. 

A  20  inch  river  crossing  is  known  to  be  leaking 
quite  badly  some  60  feet  from  the  shore  of  the 
river,  as  indicated  by  an  air  test,  but  without 
dredging  it  was  impossible  to  determine  definitely 
the  condition  of  the  pipe  at  this  point.  The  water 
department  includes  in  its  plan  for  immediate 
work  a  substitute  bridge  main  with  frost  proofing 
and  boxing  at  an  estimated  cost  of  $17,049. 

In  addition,  it  is  proposed  to  reinforce  the 
system  of  mains,  especially  by  substituting  larger 
mains  for  those  Which  are  4  inches  or  less  in 
diameter,  at  an  estimated  cost  of  $21,072;  making 
improvements  at  the  pumping  plant  at  a  cost 
of  $4,500;  reservoir  fences  costing  $3,500,  and 
contingencies  estimated  at  $9,829. 

The  engineers  estimate  that  a  filtration  plant 
would  cost  $327,000,  exclusive  of  land,  and  that 
the  estimated  cost  of  all  of  the  improvements 
recomended  by  them  would  be  about  $500,000. 


Algae  in  Sacramento  River 

Citizens  of  Sacramento,  Calif.,  have  recently 
been  noticing  and  objecting  to  a  taste  and  odor 
in  the  water  supply,  which  is  obtained  from  the 
Sacramento  river.  C.  G.  Gillespie,  of  the  filtra- 
tion division  of  the  city  engineering  department, 
has  reported  that  the  taste  and  odor  are  due  to 
algae.  It  is  a  more  or  less  common  experience 
for  various  cities  to  be  troubled  with  similar 
tastes  and  odors  from  algae  growing  in  un- 
covered reservoirs,  but  it  is  not  so  common  to 
have  this  trouble  originate  in  rivers.  Both 
Anabena  and  Diatoms  have  been  found  growing 
throughout  almost  the  entire  length  of  the  Sac- 
ramento river,  this  being  attributed  to  the  long 
season  of  clear  water  which  the  river  has  ex- 
perienced, combined  with  a  seeding  of  the  river 
bv  some  returned  drainage  from  rice  lands  and 
irrigated  areas. 

The  department  proposes  filtration  and  aera- 
tion for  removing  the  odors  and  tastes  as  well  as 
for  purifying  the  water,  it  being  suggested  that 
incidentally  the  aeration  by  spraying  will  have  a. 
decided  cooling  effect  on  the  water. 
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Studies  of  soil  conditions  and  of  special  designs  of  inverts  to  meet  the  various 
conditions;  the  formation  and  repairing;  of  settlement  cracks,  and  the  water- 
tightness  and  cost  of  repaired  work. 


DliSlGNS    OF    INVERTS:    FOUNDATION    CONDITIONS 

In  the  design  of  the  inverts  for  the  different 
sections  of  the  aqueduct  it  was,  of  course, 
recognized  that  the  soil  to  be  expected  in  the 
trench  bottoms  would  vary  from  a  semi-fluid 
mud  to  solid  rock.  A  large  percentage  of  the 
total  was  of  boulder-clay,  hardpan,  gravel,  and 
rock,  or  of  soft  soil  on  top  of  solid  materials 
above  described.  The  first  twenty  miles,  how- 
ever, was  through  a  prairie  country,  the  soil  of 
which  was  clay  deposited  from  sea  water  ages 
ago  and  practically  devoid  of  silt  or  ganular  ma- 
terials. This  clay,  however,  is  underlaid  with  a 
layer  of  gravel  and  boulders  resting  on  the  lime- 
stone rock  some  40  feet  or  more  below  the 
surface. 

This  soil  is  very  peculiar  and  uncertain  in  its 
action  under  loads,  and  many  serious  structural 
accidents  have  occurred  in  Winnipeg  and  vicinity 
as  a  result.  Its  compressibility  is  variable, 
depending  on  its  depth  below  the  surface  and  on 
its  water  contents.  It  appears  that  this  vari- 
ability is  due,  in  part,  to  the  action  of  frost  when 
leaving  the  ground,  and  to  drainage  and  evapora- 
tion of  its  water  content  during  the  dry  summer 
weather.  Frost  appears  to  pulverize  and  loosen 
up  the  soil  for  a  certain  variable  depth ;  drying 
cracks  it  open,  sometimes  to  a  depth  of  a  few 
inches,  in  little  blocks,  hard  in  themselves,  but 
resting  on  a  softer  base.  Further  drying,  particu- 
larly if  covered  with  humus  or  soil,  sometimes 
opens  up  long  continuous  cracks  often  up  to 
three  inches  in  width  at  the  surface,  and  exteaid- 
ing  down  several  feet.  When  in  this  condition, 
a  rain  will  fill  these  cracks,  cause  the  ground  to 
swell,  imprison  the  water  in  its  mass  and  force 
it  into  the  lower  strata,  maintaining  these,  more 
or  less  continuously,  in  a  condition  of  semi- 
fiuidity.  Often  there  may  be  a  mat,  or  raft,  of 
dry  soil  on  the  surface,  many  feet  in  thickness, 
resting  on  lower  strata  in  a  state  of  saturation. 

Soil  tests  taken  from  a  dressed  surface,  which 
has  had  a  day  or  two  to  dry,  may  sometimes  give 
bearing  values  high  enough  to  satisfy  any  rea- 
sonable foundation  requirement.  The  same  soil, 
under  other  conditions  as  to  moisture,  will  flow 
under  pressure  like  putty.  But  its  worst  feature 
is  the  condition  of  continuous,  progressive  settle- 
ment under  a  constant  load,  and  greater  relative 
settlements  in  smaller  than  in  greater  depths 
below  the  natural  surface,  under  the  same  load. 
*  Continued  from  page  222. 


COMPKESSimi.ITY   OF   CLAY   SOIL   AT    .MILK    13 

'j'his  is  shown  in  tests  made  at  Mile  13  (Dei 
con)  in  April  1916,  and  abstracted  in  the  follow 
ing  table : 


Depth  of 
test     area 

liclow 
natural 
surface 

4  feet 

5  reet 
7  feet 

Depth  of 

test    area 

below 

natural 

surface 

4  feet 

5  feet 
7  feet 


LOAD  PER  SQ.   FOOT,  3.000  POUNDS  ^ 
Total  Settlement  in  Feet  at   End  of  Day   No. 

1         2  3  4        5        6       7  8  9       10      n       12       13 

.023  .024  .025  .028  .028  .028  .031  .032  .032  .032  .032  .032  .032 

.027  .021  .029  .029  .030  .030  .032  .024  .035   .035  .035   .035  .035 

.017  .018  .018  .019  .020  .020  .020  .021  .021   .021  .021   .021  .021 

LOAD  PER  SQ.  FOOT,  6,000  POUNDS  ^ 
Total  Settlement  in  Feet  at  End  of  Day   No. 


1         2  3  4  5  6  7       8  9  10  11  12  13. 

.077  .090  .098  .101  .103  .103  .103  .103  .103  .103  .103  .103  .103 

.076  .079  .081  .081  .082  .083  .084  .086  .086  .086  .086  .086  .086 

.030  .031  .032  .033  .034  .035  .035  .035  .036  .037  .037  .037  .037 

From  the  above  it  is  seen  that  doubling  the 
load  per  square  foot  at  a  depth  of  4  feet  caused 
?)%  times  the  settlement;  doubling  the  load  at 
5  feet  2^  times  the  settlement;  and  doubling  it 
at  7  feet  depth  caused  a  settlement  of  1^4  times 
that  under  the  original  load ;  also,  that  in  all  the 
holes  and  at  all  loads  the  settlement  at  the  end 
of  two  weeks  was  about  134  times  the  amount 
at  the  end  of  the  first  day. 

Repetitions  of  tests  at  other  times  showed  this 
same  general  condition  but  never  just  the  same 
total  amounts.  In  all  the  above  tests  the  ground 
was  free  from  frost  at  the  depths  tested,  but  was 
moist,  and  in  its  natural  condition  for  that  season 
of  the  year.  On  the  surface,  when  dry,  this  soil 
would  be  as  hard  as  a  good  road  surface,  and 
could  be  marked  with  the  heel  only  with  diffi- 
culty. 

VARIABILITY   IN  BEARING   POWER 

This  variability  in  compressibility  introduced 
conditions  making  it  impossible  to  build  on  it 
any  continuous  structure  that  would  be  free  from 
cracks  when  finished.  The  variable  depth  of 
excavation  alone  would  produce  this,  as,  the 
weight  of  the  structure  being  the  same,  the  vary- 
ing compressibility  of  the  soil  at  the  different 
depths  disclosed  in  building  an  aqueduct  on  a 
uniform  grade  would  alone  cause  a  wave  to  travel 
lengthwise  of  the  aqueduct,  as  the  backfilling 
progressed,  resulting  in  transverse  cracks  and 
being  a  factor  in  the  production  of  the  longitu- 
dinal cracks.  No  cracks  appeared  in  the  aque- 
duct, either  invert  or  arch,  except  under  the 
weight  of  the  backfill  or  the  action  of  frost  on 
unprotected  work.  Generally  none  showed  with 
backfills  of  two  feet  or  less. 

These  conditions  were  foreseen  and  fully 
weighed  before  proceeding  with  the  design  and 
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construction    of    the    inverts.      Cracks    were    ex- 
pected in  this  part  of  the  work. 

Further  east,  soft  bottom  was  known  to  exist 
also  in  a  number  of  locations  of  short  lengths. 
These  were,  during  construction  of  the  work, 
either  entirely  dug  out  and  refilled  with  water- 
settled  sand  and  gravel  fills,  or  else  rolled  em- 
bankments or  pile  foundations  were  used.  A 
very  few  unimportant  cracks  occurred  in  the  in- 
verts in  a  few  localities  so  treated. 

SPECIAL  INVERTS  FOR  VARYING  CONDITIONS 

In  some  places,  particularly  where  roads  and 
railroads  crossed  the  aqueduct,  the  section  was 
thickened  and  reinforced  with  steel  bars  to  dis- 
tribute the  weight  more  uniformly  over  the  entire 
width  of  the  base,  to  prevent  excessive  local 
settlement. 

Also,  where  ground  water  levels  were  so  high 
as  to  tend  to  float  the  aqueduct,  when  empty,  and 
where  the  backfilling  materials  were  very  light 
in  Aveight,  the  aqueduct  bottom  was  thickened 
sufficiently  to  add  weight  enough  to  resist  flota- 
tion of  the  tube,  and  the  bottom  and  arch  rein- 
forced, as  required,  against  water  pressure  from 
without  and  within,  as  well  as  for  backfill  loads. 

All  these  contingencies  were  foreseen  and  pro- 
vided for  in  the  preliminary  estimates  of  cost. 
No  special  allowance,  however,  was  made  in  these 
estimates  for  pile  foundations,  or  other  means  to 
secure  a  rigid  foundation  for  the  work,  through 
the  prairie  section  above  referred  to,  as  it  was 
the  judgment  of  the  engineers  making  the  orig- 
inal report  that  this  would  not  be  necessary. 

SETTLEMENT  CRACKS 

A.S  a  matter  of  fact,  troubles  from  settlement 
had  occurred  only  in  about  1.6  of  the  20  miles 
of  contract  30  of  this"  treacherous  country ;  0.45 
miles  of  the  17^  miles  of  contract  31,  0.2  of  a 
mile  of  the  18.2  of  contract  32 ;  about  0.2  of  the 
16  1  of  contract  33,  and  about  0.02  of  a  mile  of  the 
13  miles  of  contract  34,  by  September,  1916,  prac- 
tically all  the  cracks  having  been  in  the  1915 
works. 

This  date  is  given  because  subsequently  a 
much  mc^-e  expensive  form  of  construction  was 
adopted  to  prevent  such  cracks,  the  changes  con- 
sisting of  using  8-inch  extensions,  or  footings,  on 
the  edges  of  the  invert,  to  reduce  the  maximum 
pressures  to  lower  amounts  on  poor  foundations, 
and  using  a  heavy  thicker  invert,  reinforced  with 
steel,  where  the  ground  was  less  hard  than  the 

^^^^'  REPAIRING   CRACKS 

None  of  the  work  above  referred  to  as  creacked 
was  taken  out  or  replaced.  Most  of  it  ^vas  re- 
paired bv  cutting  out  the  cracks  to  a  width  ot 
about  half  an  inch  for  a  depth  of  2  inches  and 
packing  the  cracks  with  hammer-caulked  neat 
Portland  cement,  put  in  very  dry  and  tamped 
verv  solidlv,  first  washing  all  loose  chips,  sand 
and  dust  out  of  the  prepared  cracks  with  water 
under  pressure. 

This  method  of  repair  made  a  very  strong 
tight  joint;  in  fact  the  edges  of  the  crack  were 
knit   together   as   strongly   as   though   they  had 


never  been  broken.  Several  sections  of  invert,  in- 
cluding portions  of  these  joints,  haye  been  cut 
out  and  tested.  The  cement  filling,  even  after 
having  been  in  place  only  two  or  three  days, 
adheres  so  strongly  to  the  concrete  that  when 
broken  the  break  was  generally  in  the  old  con- 
crete, sometimes  in  the  filling,  but  never  at  the 
junction  of  the  two. 

WATER  TIGHTNESS  OF   REPAIRED  WORK 

Also,  to  lest  the  tightness  of  the  aquduct  after 
repair,  a  number  of  sections  were  selected  and 
tested ;  one  of  these,  270  feet  long,  was  purposely 
picked  out  to  include  the  most  seriously  damaged 
portion.  In  this  section  the  invert  had  several 
longitudinal  cracks,  some  open  J^  inch  at  the 
surface,  others  of  smaller  widths,  and  the  arch 
was  cracked  along  the  haunch  on  one  side  as 
well  as  along  the  top. 

Bulkheads  were  built  at  each  end  of  their  sec- 
tion, which  was  then  filled  with  water  to  the  level 
corresponding  to  a  rate  of  discharge  of  85  million 
gallons  per  day.  Daily  records  were  kept  of  the 
drop  in  water  level  for  some  months  and  the 
rate  of  leakage  was  found  to  be  less  than  5,000 
gallons  per  mile  of  aqueduct  per  day,  which  for 
this  size  of  aquqeduct,  equivalent  to  a  circle  8.1 
feet  diameter,  would  hardly  be  called  excessive 
for  a  cast  iron  pipe  line  wuth  caulked  joints.  The 
average  of  the  other  tests  gave  a  leakage  of  about 
one-third  that  amount. 

COST  OF   REPAIRS 

The  actual  cost  of  repairs  of  the  5,300  feet 
repaired,  including  labor,  materials  and  inci- 
dentals, was  less  than  half  a  dollar  per  foot  ot 
aqueduct  repaired ;  in  fact,  about  $2,500  in  all. 

With  the  greater  experience  gained  both  by 
the  engineers  and  inspectors  and  by  the  contrac- 
tors' men  in  securing  more  thoroughly  compacted 
foundations,  particularly  along  the  sides  of  the 
inverts,  practically  all  invert  cracks  could  have 
been  eliminated  in  future  work  without  the  use 
of  heavy  reinforced  inverts. 

{To  Be  Contirmed) 


Automobile  Revenue  for  Highway 

That  motor  vehicles  pay  handsomely  towards 
the  construction  and  maintenance  of  highways  is 
the  opinion  of  R.  E.  Fulton  president  of  the 
International  Motor  Company,  manufacturers  of 
Mack  trucks.  He  estimates  that  in  1918,  motor 
vehicles  and  their  manufacturers  paid  respective- 
Iv  $150  000.000  and  $33,000,000  in  taxes,  for  li- 
censes and  for  other  government  and  municipal 
charges,  which  amounts  to  a  total  of  about  $Z5 
for  everv  car  built.  •       ^u 

Out  of  2,500,000  miles  of  highway  in  the 
United  States,  only  6,250  miles  are  said  to  be 
..atisfactorv  for  heavy-duty  traffic,  and  for  this 
amount  of  improved  roadway,  the  motor  vehi- 
cles pay  at  the  rate,  if  all  their  revenue  was 
concentrated  on  it,  of  $24,000  per  mile  per  year, 
w^hile  their  actual  payments  amount  to  $/^  pe^ 
mile  for  every  mile  of  highway,  good  and  bad, 
in  the  country. 
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<,)ui<k>aiMl  Aldlioils 

Mmli  (if  the  distrust  that  is  often  fell  for 
coiislriution  work  below  ^rf)unfl  level  is  due  to 
the  peneral  fear  of  f|uicksaiul  in  making  and 
maiiitaiiiing  excavations.  Although  it  may  ije, 
and  fre<|uently  is,  a  serious  menace,  it  is  often 
iKd  so  had  as  feared,  and  under  most  conditions 
inav  l>c  controlled  aiul  the  work  safely  executed 
although  i)(rhai)S  at  an  increased  expenditure  of 
time  and  lahor. 

Ouicksand  is  at  its  worse  when  encountered  in 
large  c|iiaiUilies  in  an  excavation  below,  and 
especially  immediately  adjacent  to,  the  founda- 
tions of  existing  important  structures.  Given 
proper  experience  and  equipment,  even  this  con- 
'dition  may  be  successfully  handled,  as  has  been 
demonstrated  abundantly  by  foundation  work  in 
New  York  City  where  excavations  have  safely 
been  made  KX)  feet  below  the  surface  in  quick- 
sand beds  underlying  the  foundations  of  adjacent 
lofty  buildings.  In  these  cases,  where  depth  and 
dimensions  were  extreme,  pneumatic  caissons 
have  generally  been  found  necessary  and  satis- 
factory often  less  elaborate  and  expensive  meth- 
ods serve  even  for  large  work  and  great  depth, 
and  since  quicksand  affords  a  satisfactory  foun- 
dation when  permanently  and  reliably  confined, 
it  sometimes  suffices  merely  -to  carry  the  excava- 
tion below'  the  probability  of  future  adjacent  ex- 
cavations. 

For  isolated  work  where  plenty  of  time  and 
abundant  equipment  is  available,  the  construction 
can  usually  be  carried  out  by  one  or  another  of 
various  methods,  provided  sufficient  care, 
patience,  and  good  judgment  are  exercised.  Of 
course,  with  important  work  or  where  the  diffi- 
culties are  unusually  great,  expert  engineers  and 
contractors,  experienced  in  such  construction, 
should  be  employed  or  consulted. 

For  many  kinds  of  work  in  which  quicksand 
is  incidentially  encountered  and  no  great  depth 
or  mass  is  involved,  the  difficulties  can  generally 
be  overcome  by  simple  methods  selected  or 
modified  with  good  judgment  and  ingenuity,  and 
the  resolute,  resourceful  contractor  need  not  have 
much  fear  or  sustain  very  much  loss. 

Tn  such  cases  the  quicksand  can  generally  be 
dealt  with  by  confining  it,  draining  it,  maintain- 
ing equilibrium  of  pressure,  or  by  executing  the 
work  in  small  units  and  with  great  rapidity. 
Practical  operations  for  an  assumed  case  of  this 
sort  are  suggested  on  page  239. 
^  When  quicksand  can  be  thoroughly  drained,  it 
ceases  to  be  quicksand,  and  becomes  one  of  the 
easiest  instead  of  one  of  the  most  difficult  sub- 
stances to  handle.  If  it  cannot  be  successfully 
drained,  it  may  be  counter-balanced  or  handled 
in  very  small  quantities  and  increased  rapidity 
that  permits  it  to  be  removed  and  permanently 
confined  by  successive  small  increments.  Num- 
berless variations  of  the  details  by  which  the 
work  may  be  executed  have  been  developed  and 
can  be  still  farther  multiplied,  always  affording 
a  fertile  field  for  ingenuity,  good  judgment  and 
bconomv. 
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The  Cost  of  High  Wages 

An  accurate  measure  of  the  cost  of  increased 
wages  is  afforded  by  the  statement  in  the  August 
^lid-Month  Review  of  Business  issued  by  the 
Irving  National  Bank  of  New  York  to  the  effect 
that  the  wage  increases  just  granted  to  railroad 
employes  by  the  Railroad  Labor  Board,  will 
aggregate  $626,000,000  a  year,  and.  coming  on 
top  of  many  previous  increases,  makes  the  total 
annual  railroad  payroll  $3,600,000,000,  an  amount 
more  than  twice  as  great  as  was  required  for 
the  same  purpose  in  1916  when  the  railroad  serv- 
ice was  much  better. 

This  is  entirely  consistent  with  the  well  known 
principle  that  increasing  labor  wages  to  an  un- 
usual amount  or  to  a  degree  enabling  the 
laborers  to  remain  idle  part  of  the  time,  greatly 
decreases  their  efficiency.  Nearly  or  quite  all 
of  the  large  employers  recently  questioned  in 
this  matter  agree  that  the  cost  of  executing 
given  units  of  some  kinds  of  construction  work 
is  now  four  times  or  more  as  great  as  it  was 
six  years  ago,  the  inevitable  result  of  increasing 
wages  100  per  cent  or  more,  usually  more,  ac- 
companied by  the  almost  universal  decrease  of 
efficiency  by  50  per  cent  or  more.  This  does  not 
take  in  consideration  the  much  larger  amount  of 
time  lost,  nor  the  dissatisfaction,  unreliability, 
and  greatlv  increased  turn-over  of  labor. 


Good  Roads  Expenditures  in  1919 

According  to  a  report  by  the  Bureau  of  Census 
entitled  "Financial  Statistics  of  States — 1919" 
soon  to  be  issued,  of  the  $71,320,765  representing 
outlays  for  all  permanent  improvements  by  the 
forty-eight  states,  a  little  more  than  one-third,  or 
$23,845,093,  was  expended  for  the  construction  of 
new  roads  and  the  permanent  improvement  of 
existing  ones.  In  addition,  $24,180,975  was 
apportioned  by  the  states  to  their  counties,  muni- 
cipalities, and  other  minor  civil  divisions  for  use 
in  the  construction,  improvement  and  mainten- 
ance of  roads,  and  a  considerable  portion  of  this 
sum  was  employed  in  construction  and  perma- 
nent improvement. 

The  greatest  outlays  for  roads  by  individual 
states  were  reported  as  follows:  California, 
$4,891,094;  Ohio,  $2,721,708;  New  York,  $2,411,- 
690;  Oregon,  $2,163,479:  Pennsvlvania,  $2,126,- 
442;  Michigan,  $1,753,883;  Utah,  $1,262,282; 
Maryland.  $1,101,556. 

Only  twenty-eight  states  expended  money 
directly  on  the  construction  and  improvement  of 
roads  during  the  fiscal  year,  but  a  num.ber  of 
others  apportioned  sums  to  counties,  munici- 
palities, etc.,  which  was  spent  in  the  construction 
and  improvement  of  roads.  Seven  states,  how- 
ever, reported  neither  outlays  nor  apportionments 
for  these  purposes. 

During  the  year  the  net  indebtedness  increased 
3.5  per  cent  and  the  per  capita  net  indebtedness 
increased  1.9  per  cent,  averaging  all  of  the  states. 
During  the  same  year  the  total  value  of  public 
properties  increased  by  3.3  per  cent  and  the  per 
capita  value  by  1.6  per  cent. 


Dock  and   Warehouse  for  San  Francisco 

San  Francisco  is  planning  a  system  of  ship, 
rail  and  warehouse  facilities  on  the  water  front 
estimated  to  cost  $2,300,000,  the  plans  having 
been  adopted  by  the  State  Board  of  Harbor  Com- 
missioners in  the  latter  part  of  August.  The 
president  of  the  board,  John  H.  McCallum,  says 
that  the  project  is  superior  to  anything  existing 
in  the  United  States  and  that  it  will  provide 
facilities  for  handling  all  cargoes  of  grain,  cotton, 
seasonal  fruit  and  tropical  products  at  a  mini- 
mum cost.  Dockage  will  be  provided  for  the 
largest  ships.  The  warehouse  will  be  the  first 
multiple-story  dock  warehouse  on  the  Pacific 
coast.  It  Avill  be  six  stories  high,  816  feet  long 
and  will  provide  storage  capacity  for  40,000  tons 
of  freight. 


Riverside  Flooded  by  Rains 

Riverside,  X.  J.,  has  found  its  business  center 
flooded  several  times  recently  owing  to  the  un- 
usually heavy  and  frequent  rainfalls  during  the 
first  three  weeks  of  August.  Shoppers  and 
theatre  patrons  have  found  themselves  marooned 
in  stores  and  theatres  after  several  downpours, 
with  no  method  of  escape  except  by  wading 
through  a  considerable  depth  of  water  or  the 
use  of  taxicabs.  During  one  storm,  water  rose 
a  foot  above  the  floor  of  a  restaurant,  to  the 
great  discomfort  of  the  patrons. 

The  trouble  is  said  to  be  caused  by  the  fact 
that  the  storm  sewer  draining  the  central  part  of 
the  town  is  entirely  too  small  and  the  township 
authorities  have  instructed  engineers  to  have 
work  begun  on  a  new  -sewer  at  the  earliest 
possible  date. 


For  a  Boston -Fall  River  Canal 

Some  years  ago  it  was  proposed  to  build  a 
canal  from  Fall  River  to  Boston,  utilizing  the 
Taunton  river  as  a  part  of  the  route.  The  Taun- 
ton delegates  to  the  October  meeting  of  the 
Atlantic  Waterways  Association  will  urge  this 
project,  or  at  least  a  widening  and  deepening  of 
the  channel  of  the  Taunton  river,  giving  100 
foot  width  and  12  feet  depth  at  low  w^ater. 

This  improving  of  the  Taunton  river  was  esti- 
mater  to  cost  $534,000  when  approved  some  years 
ago  by  the  War  Department,  but  would  probably 
cost  more  now\  The  cost  of  the  entire  project 
from  Fall  river  to  Boston  w^ould  run  up  into  the 
millions  but  it  was  cleaimed  that  it  would  be  of 
great  benefit  to  the  eastern  part  of  New  England. 
If  the  Taunton  river  part  of  the  project  is  put 
through,  it  is  proposed  to  transport  goods  from 
Taunton  to  the  Great  Lakes  by  water,  using  the 
Taunton  river,  Narragansett  Bay,  Long  Island 
Sound,  the  Hudson  river  and  the  Erie  Canal. 
Although  the  route  is  longer  than  by  rail,  it  is 
cleaimed  that  the  rates  of  freight  transportation 
would  be  considerably  lower  and  the  time  not 
much  greater  than  rail  transportation  has  re- 
quired during  the  past  few  years. 
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Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  Ijy  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
diflereiUly  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."  .If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Excavatliiii,  Founclalion  Pit  in  Quicksand 


Methods  frequently  successful  with 

limited  deposits  of  quicksand  or  for  pits 

of  moderate  dimensions. 

In  making  excavations  for  foundations  such 
as  bridge  piers,  retaining  walls,  power  stations, 
water  works  and  sewer  plants,  or  trenches  for 
sewer,  gas  and  watermains,  deposits  of  quicksand 
are  sometimes  encountered  that,  unless  properly 
handled,  are  likely  to  cause  serious  trouble  to  the 
contractor. 

If  the  excavation  is  very  deep,  if  there  is  a 
large  mass  of  quicksand,  if  the  work  is  otherwise 
delicate  or  of  great  importance,  or  if  adjacent 
structures  are  likely  to  be  endangered,  thorough 
preliminary  investigation  should  be  made  and  the 
work  should  be  planned  and  executed  under  the 
direction  of  an  engineer  experienced  in  similar 
work. 

When  the  excavation  is  indepe:ident  of  exist- 
ing structures  and  is  of  moderate  dimensions,  as 
for  example,  for  land  piers  and  abutments  of 
small  highway  bridges,  foundation  piers,  in  wells, 
shafts,  or  for  short  sections  of  trenches,  it  may 
often  be  successfully  performed  with  simple 
equipment  and  ordinary  methods  provided  in  ad- 
vance or  selected  as  required  by  the  development 
of  the  work,  if  the  latter  is  carefully  and  con- 
servatively handled  by  an  experienced  ingenious 
man  even  though  he  has  not  previous  familiarity 
with  quicksand. 

TYPICAL   CASE 

What  is  a  safe  and  economical  way  to  com- 
plete, in  quicksand,  the  excavation  of  a  pit  12 
feet  deep  for  a  bridge  pier  with  an  8x26-foot 
footing?  The  pier  is  assumed  to  be  for  the  ap- 
proach span  of  a  light  steel  truss  highway  bridge 
and  is  located  on  level  ground,  about  2  feet  above 
water  level  and  50  feet  from  the  shore  line  of  a 
small  river  not  likely  to  flood  during  the  progress 
of  the  work. 

Consider  that  about  2  feet  of  fine  black  loam 
was  excavated  with  scrapers  down  to  a  bed  of 
sand  with  some  clay  and  gravel  that  extends  to 
a  depth  of  6  feet  below  the  surface ;  that  the  sand 
is  hard  and  solid  and  stands  up  with  a  vertical 
face  in  the  upper  part,  but  below  the  ground- 
water line,  about  3  feet  below  the  surface,  it  is 
very  wet  and  caves  in  with  the  flow  of  water ; 
that  this  sand  was  excavated  by  hand  without 
great  difficulty  to  a  depth  of  about  2  feet;  that 


the  trouble  from  the  water  became  worse  requir- 
ing two  hand  pumps  and  later  a  3-inch  gasoline 
pump  that  managed  to  keep  the  water  down; 
and  that  the  sides  were  faced  with  braced  sheet- 
ing boards. 

Assume  also  that  at  the  depth  of  6  feet  below 
the  surface,  the  sand  is  very  fine,  wet  and  of  a 
greasy  feeling,  and  flows  into  the  excavation  as 
fast  as  it  can  be  dug  out.  If  a* small  hole  is 
excavated  a  foot  or  two  below  the  surface  of 
the  sand,  it  will  immediately  fill  with  water  and 
the  sand  will  boil  up  in  the  bottom,  soon  rising 
to  the  original  surface.  The  top  of  the  sand  is 
so  soft  that  the  men  sink  into  it  as  in  mud,  and 
excavation  has  been  suspended. 

This  quicksand  may  perhaps  be  part  of  the 
former  bed  of  the  river,  and  can  pro"bably  be 
excavated  without  serious  difficulty  or  great  ex- 
pense. Possibly  the  stratum  may  be  only  2  or 
3  feet  deep,  in  which  case  it  can  be  easily  handled. 
If  it  is  much  deeper  it  will  take  more  time  and 
trouble,  and  if  it  is  very  deep  it  will  require  slow 
and  careful  work  that,  however,  should  be  man- 
aged without  very  great  difficulty  for  the  maxi- 
mum depth  of  6  feet  here  required. 

EXPLORATION 

The  first  thing  to  do  is  to  determine,  if  possible, 
the  depth  of  the  quicksand,  which  may  or  may 
not  be  easily  accomplished.  If  it  is  shallow  and 
underlaid  by  a  stratum  of  gravel,  hard  sand,  clay 
or  other  hard  material,  indications  will  be 
secured  by  soundings  with  a  ^-inch  steel  rod 
or  its  equivalent,  driven  down  a  few  feet  which 
will  show  clearly  when  it  reaches  hard  bottom. 
If  this  is  found  to  be  at  about  the  same  elevation 
all  over  the  excavation,  it  will  show  the  limit  of 
the  quicksand  well  enough,  but  if  it  does  not 
encounter  resistance  or  obstruction,  the  quick- 
sand may  extend  to  a  still  greater  depth  or  it 
may,  without  being  apparent,  change  at  any  point 
to  sand  that  is  not  quicksand. 

If  this  is  uncertain,  better  indications  may  be 
obtained  by  driving  down  a  good-size  steel  pipe, 
say  4  inches  in  diameter,  and  excavating  the 
interior  with  a  spoon,  small  scoop,  or  bag  on  the 
end  of  a  pole,  thus  bringing  up  samples  that  will 
show  the  character  of  the  soil  to  as  great  a  depth 
as  the  pipe  can  be  driven  and  excavated.  Driving 
this  pipe  or  even  a  larger  one  will  also  be  useful 
in   providing   a    sump    through   which   to   pump 
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down  the  ground  water. 

SHEETING  AND   DRAINING 

If  hard  bottom  is  found  within  10  or  15  feet 
of  the  top  of  the  quicksand,  the  pit  should  be  pro- 
tected by  a  continuous  wall  of  sheet  piles  driven 
completely  around  it  and  reaching  down  to  pene- 
trate the  hard  stratum  if  possible.  This  sheeting 
must  be  as  nearly  water-tight  as  possible,  and 
may  be  temporary  or  permanent  and  of  wood  or 
steel  according  to  the  contractor's  facilities  and 
the  estimated  final  cost  and  salvage.  Light  steel 
piles  will  drive  easier,  make  a  tighter  wall,  and 
have  greater  salvage  than  wood.  They  can  be 
driven  with  a  light  air  hammer  or  a  drop  ham- 
mer. Wooden  sheeting  probably  cannot  be 
driven  with  as  light  a  hammer  as  will  suffice  for 
the  steel  and  probably  cannot  be  pulled  and  re- 
driven  or  salvaged  to  as  good  advantage,  if  at 
all. 

If  the  piles  are  carefully  driven  and  penetrate 
to  hard  bottom,  it  will  probably  be  possible  to 
lower  the  ground-water  level  by  pumping  from 
one  or  more  sumps  so  that  the  quicksand  can  be 
excavated  to  subgrade  without  great  difficulty. 
In  some  instjyices  this  may  even  be  acomplished 
without  sheetmg  but  is  likely  to  be  very  slow  and 
expensive.  If  the  leakage  through  the  sheeting 
is  great,  it  will  be  better  to  make  the  excavation 
in  several  transverse  sections,  each  carried  down 
to  the  required  depth  before  the  next  is  com- 
menced ;  and  in  each,  stop  the  leaks  by  patching, 
plugging,  puddling,  etc.,  as  they  are  exposed. 

SECTIONAL  EXCAVATION  AND  CONCRETING 

If  the  sheeting  is  not  driven  to  hard  stratum, 
or  if  the  pumping  does  not  dry  out  the  quicksand 
and  the  bottom  boils  up  badly,  it  will  probably 
be  best  to  make  the  excavation  in  very  small  suc- 
cessive sections,  completing  each  and  sealing  the 
bottom  with  concrete  before  commencing  the 
adjacent  one. 

This  substantially  amounts  to  sinking  a  num- 
ber of  separate  pits,  from  3  to  6  feet  wide  ac- 
cording to  conditions  and  the  convenience  of 
the  men.  Each  pit  should  be  enclosed  tempor- 
arily with  sheeting  driven  down  by  hand  if  more 
convenient,  and  kept  a  little  below'  the  bottom  of 
the  excavation  as  the  work  progresses,  and 
should  be  drained  by  pumping  through  a  sump 
or  a  well  point  driven  in  one  corner. 

By  rapid,  continuous  work  of  two  or  three  men 
over  a  small  area  thus  protected,  the  small  pit 
can  be  carried  down  6  feet  and  must  immediately 
be  sealed  by  covering  the  bottom  with  concrete 
thick  enough  to  have  sufficient  weight  to  over- 
come the  upward  pressure  and  hold  the  quick- 
sand dow^n.  If  this  is  not  practicable,  the  con- 
crete should  be  at  least  12  or  18  inches  in  thick- 
ness and  may  have  inserted  a  short  length  of 
old  pipe  reaching  through  the  quicksand  and  pro- 
jecting vertically  above  ground  water  level  to 
relieve  the  pressure.  After  the  concrete  has  been 
deposited,  the  w^ater  should  not  be  pumped  out 
of  the  pit  until  the  entire  excavation  has  been 
Completed.  After  the  completion  of  one  pit, 
another  may  be  excavated  and  concreted  in  the 
same  way,  and  so  on,  until  the  entire  excavation 
is   finished,  two  or  more  gangs  working  simul- 


taneously on  different  pits  if  necessary.  After 
the  excavation  has  been  finished  it  should  be 
pumped  out,  and  the  vent  pipes,  if  any,  cut  off 
and  securely  plugged.  The  remainder  of  the 
footing  may  then  be  concreted  in  the  dry,  and 
the  sheet  piles  salvaged  or  left  permanently  in 
position. 

New  York  Buys  Motor 
Trucks  by  the  Huudred 


Two  hundred  and  twelve  motor  trucks 
and  seventy-five  motor  flushing  machines 
for  the   Department  of  Street  Cleaning. 


New  York  City  on  August  20  received  bids  for 
212  gasoline  trucks  and  75  motor-driven  street 
flushers,  and  awarded  the  contract  a  few  days 
later  to  The  White  Company.  The  contract  price 
for  the  trucks  without  flushing  equipment  was 
$1,215,790.55. 

The  specifications  call  for  gasoline  motor- 
driven  trucks  with  four  wheels,  rear  wheel  drive, 
front  wheel  stear,  engine  under  hood,  to  be  used 
by  the  Department  of  Street  Cleaning.  The  body 
to  be  a  back  dumper  of  steel  construction  with  a 
capacity  of  162  cubic  feet  (water  level  measure- 
ment), operated  by  power  hoist.  The  truck  to 
be  nominally  of  5  tons  capacity.  No  manufac- 
turers were  allowed  to  bid  who  had  not  been  en- 
gaged in  the  manufacture  of  motor  trucks  and 
motors  for  trucks  for  at  least  eight  years  or 
which  did  not  have  at  least  100  of  its  make  of 
chassis  of  5  tons  or  greater  capacity  in  operation 
in  the  United  States,  each  of  which  had  given 
at  least  75,000  miles  of  service.  Moreover,  the 
company  must  have  had  in  operation  for  at  least 
six  months  prior  to  the  time  of  bidding  and  still 
have  a  service  station  within  15  miles  of  the 
Manhattan  Municipal  building  equipped  with 
spare  parts  for  5-ton  trucks,  at  which  stations 
are  inspectors  for  the  purpose  of  inspecting,  at 
regular  periods,  chassis  which  are  in  operation 
in  this  vicinity. 

The  engine  was  required  to  be  a  4-cylinder, 
4-cycle  engine  which  will  develop  not  less  than 
35  brake  h.p.  at  governed  speed,  suspended  at 
three  points.  The  specifications  described  in 
detail  the  requirements  of  all  features  of  the 
engine  and  chassis.  As  an  illustration:  "Front 
axles  and  rear  axles  shall  be  of  carbon  or  alloy 
steel,  suitably  heat  treated,  and  shall  have  mini- 
mum physical  characteristics  as  follows:  elastic 
limit  60,000  pounds  per  square  inch;  ultimate 
strength,  80.000  pounds  per  square  inch;  elonga- 
tion, 16  per  cent;  reduction  of  area,  45  per  cent; 
Brinell  hardness,  200." 

The  wheels  were  required  to  be  of  steel  disc 
type  or  steel  spoke  type;  the  tires  single  36x6 
front  and  not  less  than  dual  36x6  rear,  to  be  of 
high  profile,  solid  base,  pressed-on  type. 

The  dumping  body  is  to  be  built  throughout  of 
steel  not  less  than  3-16  inch  thick,  so  designed 
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thai  ii  .111(1  ilic  hoist  may  Ik-  easily  dismounted 
St)  that  the  chassis  may  he  used  for  carryiiij,'  a 
llushiii};  eciuipment.  The  body  is  to  be  (lesii^iird 
for  side  loading-  with  ash  cans  and  provided  with 
0-itu-h  hinj;i-d  ^sides,  the  hinges  bein^'  s(j  placed 
thai  when  the  sides  arc  down  they  will  not  iii- 
terlere  with  tlie  roUinp;  of  ash  cans.  When  the 
hinj4ed  sides  are  up.  the  loading  height  over  the 
rear  wheels  must  not  exceed  hi  inches  when  the 
truck  is  loaded  with  10,000  pounds.  The  body 
is  not  to  exceed  80  inches  in  side  measurement. 
The  body  is  to  be  so  constructed  that  it  will  carry 
10  rnbic'feel  of  water  without  reaching  the  bot- 
tom edge  of  the  tail  gate.  The  tail  gate  shall  be 
tight  closing  and  operated  from  the  driver's  cab. 
The  body  must  dump  to  an  angle  of  not  less  than 
45  degrees  from  the  horizontal.  There  will  be 
suitable  metal  rings  or  eyelets  along  tlvc  sides 
and  ends  of  the  body  by  which  to  fasten  on  a 
canvas  co\  er. 

Mach  truck  has  a  dash  bracket  for  attaching 
a  standard  push  snow  plow.  The  truck  is  fitted 
with  four  shovel  racks  or  hooks. 

The  completed  truck  will  be  required  to  show 
its  ability  to  travel  with  a  load  of  10,500  pounds 
and  with  the  additional  weight  of  a  driver  and 
one  other  man,  over  a  specified  route  which  is 
approximately  14  miles  long  and  includes  several 
severe  grades,  the  steepest  of  which  averages  9.8 
per  cent  for  2,000  feet,  making  ,the  run  in  90 
minutes  \vithout  excessive  heating  in  any  part 
and  without  showing  evidence  of  weakness.  In 
addition,  each  chassis  and  dumping  body  and^ 
equipment  will  be  tested  on  house-to-house  col- 
lection for  a  period  of  not  more  than  6  days,  in- 
cluding the  carrying  and  dumping  of  7  tons  of 
sand  without  showing  evidence  of  weakness. 
The  manufacturer  must  guarantee  that,  for  a 
period  of  one  year,  he  will  replace  all  broken 
^parts  and  make  all  repairs  that  may  be  required 
or  made  necessary  by  reason  of  defective  design, 
materials  or  workmanship,  without  any  cost  to 
the  city. 

In  addition  to  the  truck,  75  flushing  equip- 
ments were  called  for,  there  being  two  alternate 
bids,  one  for  "flushing  equipments  complete, 
based  upon  driving  the  pump  w^ith  pow'er  taken 
from  the  truck  engine,  or,  by  means  of  a 
separate  motor.  Any  bids  made  under  this  alter- 
nate must  be  based  upon  furnishing  the  latest 
and  most,  improved  type  of  engine,  pump  and 
equipment  complete  used  by  the  manufacturer  of 
the  flushing  equipments."  In  either  case,  the 
flushing  equipments  must  be  so  designed  that 
they  can  be  removed  and  replaced  by  the  dump- 
ing body,  or  vice  versa.  The  former  of  these 
alternatives  was  the  one  contracted  for. 

The  water  tank  is  to  be  an  oval  tank  with  a 
capacity  of  not  less  than  1,200  gallons,  with  at 
least  two  baffle  plates,  suitably  supported  on 
cradles  attached  to  the  frame  of  the  chassis.  It 
shall  be  of  not  less  than  No.  7  U.  S.  Standard 
gauge  and  withstand  a  static  pressure  test  of  45 
pounds.  The  pumps  must  be  capable  of  deliver- 
ing 350  gallons  per  minute  with  35  pounds  pres- 
sure at  the  flushing  nozzle  w^hen  the  motor  is 
running    at    its    governed    speed.      Four    power 


Mushing  nozzles  and  2  s[)rinkler  heads  will  be 
furnished  in  suitable  locations,  the  flushing 
nozzles  being  "so  arranged  as  to  discharge  water 
on  the  street  at  an  angle  which  will  effectively 
clean  all  classes  of  street  pavements  now  in  use 
in  the  city  of  New  York  and  the  stream  shall  be 
elTectiveJor  a  distance  of  0  feet  with  two  nozzles 
operating  in  the  same  direction."  All  levers  for 
control  of  nozzles  and  sprinkling  heads  will  be 
located  convenient  to  the  driver  of  the  truck  so 
that  one  man  may  both  <lrive  and  oi)eratc  the 
machine.  Each  nf)zzle  and  sprinkling  head  will 
be  provifled  with  a  separate  crjntrol. 


Immigration  Notes 

International    Labor   Office 

Under  tiie  terms  of  the  treaty  of  Versailles,  the 
International  Labor  Office  is  under  the  control 
of  a  governing  body  of  twelve  members  repre- 
senting Belgium,  Germany,  Switzerland,  Spain, 
Argentina,  Canada  and  Denmark,  six  members 
elected  by  delegates  to  the  International  Labor 
Conference  held  in  Washington,  November,  1919, 
and  six  delegates  representing  employers. 

At  present  the  International  Labor  Office  is 
divided  into  two  principal  divisions,  diplomatic 
and  scientific.  The  diplomatic  division  will 
negotiate  with  the  different  goverhments,  em- 
ployers' organizations  and  trade  unions  for  the 
ratification  of  the  conventions  adopted  by  the 
International  Labor  Conference,  the  most  im- 
portant of  which  are  the  six  that  were  adopted 
at  Washington  and  which  limit  the  hours  of 
work  in  industrial  undertakings  to  8  in  the  day 
and  48  in  the  week.  The  scientific  division  will 
collect  information  on  the  social  and  economic 
problems  of  the  w^orld  and  publish  it. 

There  are  also  six  technical  sections,  employ- 
ment, seamen,  agriculture,  Russian  inquiry,  social 
insurance  co-operation,  and  emigration.  The 
emigration  and  employment  sections  are  co-op- 
erating with  the  International  Immigration  Com- 
mittee on  the  problem  of  reciprocity  of  treat- 
ment of  worker  immigrants.  A  commission  has 
been  appointed  to  report  measures  adapted  to 
regulate  the  migration  of  workers  out  of  their 
own  states  and  to  protect  the  interest  of  wage 
earners  residing  in  states  other  than  their  own. 


It  is  reported  that  on  account  of  strikes  in  the 
mining  districts  of  Salamanca.  Spain,  large 
parties  of  w^orkmen  have  decided  to  leave  the 
country  and  that  many  of  them  will  come  to  the 
L^nited  States.  In  a  village  in  the  province  of 
Guadalajara,  every  male  adult,  except  the  mayor 
who  is  aged,  has  decided  to  emigrate  to  the 
United  States,  and  will  soon  be  followed  by  their 
families. 


Dispatches  from  Danzig  state  that  there  are 
now  in  that  city  at  least  50,000  Jews  ready  and 
waiting  to  immigrate  to  the  L^nited  States. 
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During  the  week  ending  August  28th,  80,690 
aliens  arrived  at  the  port  of  New  York  and  on 
August  28th,  all  records  were  broken  by  the 
inspection  of  15,438  immigrants  at  Ellis  Island 
while  3,253  were  still  awaiting  inspection.  Com- 
missioner of  Immigration  Wallace,  who  has 
often  been  quoted  as  expressing  his  opinion  to 
the  effect  that  great  numbers  of  immigrants  are 
waiting  to  come  from  Europe  and  that  it  is  only 
a  question  of  enough  ships  to  bring  them  here, 
added  to  it,  that  from  information  received  from 
many  ship's  agents,  he  believed  that  a  still 
greater  number  of  immigrants  would  arrive  on 
the  week  ending  September  4th,  during  which 
several  big  steerage  carrying  vessels  were  due  to 
arrive  and  were  coming  fully  loaded. 


That  efficiency  and  production  depend  on  able 
management  as  well  as  on  the  work,  was  empha- 
tically stated  by  Mr.  C.  S.  Bundesman,  superin- 
tendant  of  the  piece  work  department  at  Hog 
Island,  who  states  that  through  his  elxpejience 
with  more  than  200,000  men,  he  believes  that  pro- 
duction requires  enthusiasm,  and  if  the  proper 
interest  is  developed,  and  labor  properly  directed 
and  compensated,  construction  can  be  increased 
50  per  cent  or  more. 

He  said  that  before  putting  into  effect  at  Hog 
Island,  a  system  of  profit  sharing,  the  average 
cost  for  labor  alone  of  electrical  installation  on  a 
ship  was  from  $17,000  to  $35,000  and  that  within 
a  month  after  profit  sharing  began,  the  average 
cost  for  this  work  dropped  to  $4,000  and  has 
remained  there  ever  since. 


Cinder  Concrete  Blocks  for  Walls 
and  Pavements 

The  U.  S.  Counsul,  S.  P.  Forbus  at  Brest, 
France,  reports  the  resumption  there  of  the  war 
suspended  business  of  making  concrete  blocks 
with  cement  and  crushed  cinders. 

These  are  specially  used  in  pavements,  walls, 
cellar  floors  and  for  general  construction  pur- 
poses for  which  they  are  cheaper  than  clay 
bricks.  Interior  plaster  and  exterior  stucco 
adhere  well  to  them,  and  in  the  vicinity  of  Brest 
they  are  especially  valuable  for  their  resistance 
to  the  great  humidity  that  causes  brick  walls 
there  to  drip  condensation  water. 


State  and  Government  Clash  Concerning 
Road  Employees 

Under  the  statutes,  the  Fiscal  Court  of  any 
county  in  Alabama  may  empower  overseers  of 
road  work  to  summon  any  citizens  of  a  county 
to  do  road  repair  work,  except  citizens  of  incor- 
porated cities  and  clergymen.  The  men  cannot 
be  required  to  work  more  than  two  days  in  one 
week  or  six  days  in  one  year  except  in  cases  of 
emergency.  They  are  paid  at  the  rate  of  $2.50  a 
day,  or  the  work  may  be  accepted  in  payment  of 
taxes. 

A  short  time  ago  seven  civilian  employees  of 


Camp  Henry  Kno.x  were  summoned  by  the 
officials  of  Meade  county  to  leave  work  at  the 
camp  and  perform  road  work.  The  military 
authorities  contended  that  the  men,  being  gov- 
ernment employees,  were  exempt  from  working 
on  county  roads.  The  respective  rights  of  the 
military  authorities  and  the  state  in  this  matter 
are  to  be  decided  by  the  courts. 


Expediting  Transportation  of  Construction 
Materials 

An  important  help  for  contractors  who  are 
suft'ering  from  delayed  shipments  that  are  not 
relieved  by  ordinary  efforts  has  been  provided 
by  the  co-ordination  of  representative  construc- 
tion and  material  men  with  the  railway  leaders. 

x\t  the  suggestion  of  Mr.  Daniel  H.  Willard, 
chairman  of  the  Advisory  Council  of  the  Associa- 
tion of  Railway  Executives,  made  to  Hon.  Wil- 
liam N:  Calder,  chairman  of  the  Special  Senate 
Committee  on  Reconstruction  and  Production, 
during  his  testimony,  a  committee  of  representa- 
tives of  the  construction  industry  in  Greater 
New  York  has  been  organized  for  the  purpose  of 
acting  directly  with  the  association  of  Railway 
Executives  in  securing  the  prompt  movement  of 
construction  material  essential  to  the  public  in- 
terest. 

It  is  believed  the  work  of  this  committee  will 
go  far  towards  relieving  the  acute  housing  short- 
age in  Greater  New  York.  The  committee  con- 
sists of  the  following: 

Dr.  J.  T.  Duryea,  president  of  Pierce,  Butler 
&  Pierce  Manufacturing  Corporation,  Chairman; 
J.  H.  Burton,  president  of  J.  H.  Burton  Lumber 
Company ;  James  C.  Ewing,  president  of  Good- 
win-Gallagher Sand  and  Gravel  Company;  J. 
Sherlock  Davis,  president  of  Cross,  Austin  &  Ire- 
land Lumber  Company;  F.  L.  Cranford,  contrac- 
tor; C.  J.  Curtin,  president  of  the  Farnam 
Cheshire  Lime  Company ;  T.  N.  Gilmore,  vice- 
president  of  the  Dwight  P.  Robinson  Company; 
Calvin  Tomkins,  President  of  the  Tomkins-Cove 
Stone  Company ;  C.  A.  Crane,  Secretary  Con- 
tractors' Association ;  Ronald  Taylor,  president 
Ronald  Tavlor  Companv.  Headquarters  at 
Room  1605,'  29  West  39th  Street.  Telephone, 
Vanderbilt  4600. 

The  committee  is  prepared  to  receive  applica- 
tions for  assistance  in  expediting  the  rnovement 
of  construction  materials  from  point  of  origin  to 
destination,  in  cases  where  the  ordinary  routine 
methods  have  failed,  and  where  the  public  in- 
terest is  at  stake. 

The  committee  especially  requests  that  appli- 
cations be  made  to  it  only  aft«r  the  usual  methods 
have  failed  to  produce  desired  result.  The  sug- 
gestion of  the  organization  of  this  committee  by 
Mr.  Willard  indicates  the  determination  on  the 
part  of  the  carriers  to  use  the  present  facilities 
of  the  railroads  as  far  as  possible  to  relieve  cases 
where  the  emergency  is  greatest.  The  committee 
requests  the  co-operation  of  associations  and 
trade  journals  connected  with  the  construction 
industrv. 
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(  riitri-  arc  fi'w  if  any  I'li^iiucrs  wlio  are  so  well  (|iialilu<l 
a<*  W.  L.  Saiiiulcrs  lo  iiiKkTslaiid  ami  aijprecialc  llir  IukIi 
cliaractcr  and  ^ri-at  i-nniiuTtiiiK  ami  coiniiurcial  .uliicvr- 
nUMils  of  J.  (i.  l.oyiuT.  Tin-  followiiiK'  apiJricialioii  lias 
lii'fii  coiuli'iiscd  from  a  im-moir  i)ri-i>;irc(l  from  Mr.  Saiiii<l- 
crs'  personal  knowledge  of  Mr.  I.rynrr'.s  career  and  is  .is 
iiisi)irin>.!;  as  aiitiioritativc.) 

John  (Icorgo  LcyncT,  of  Denver,  Colo.,  was 
killed  by  an  automobile  accident  near  Denver 
on  August  5,  1920.  Mr.  Lcyner  was  an  Ameri- 
can-{genius  of  exceptional  ability,  a  pioneer  in 
rock  (Irillinj;^  and  mining  ai)pliances  and  an  in- 
ventor who  has  contributed  much  to  the  indus- 
trial i)rot;ress  of  his  age.  No  man,  in  fact,  has 
done  as  much  in  the  past  generation  to  advance 
the  art  of  removing  rock.  Through  his  inven- 
tions the  rock  drill  has  passed  from  the  percus- 
sive stage,  involving  machinery  of  heavy  weights, 
where  the  rock  drill  has  become  a  thing  but 
little  larger  than  a  pneumatic  tool. 

To  make  a  rock  drill  on  the  piston  plan  and 
reduce  its  weight  to  a  point  consistent  with  prac- 
tical handling  in  mines  and  stopes,  to  simplify 
it  in  its  mechanism,  and  to  make  it  stand  up 
against  hard  usage,  were  problems  that  taxed 
the  best  energies  of  inventors  between  1870  and 
1900.  Henry  C.  Sergeant  came  to  the  front  and 
is  the  recognized  leader  in  the  perfection  of  the 
piston  type  of  drill. 

Mr.  Leyner  was  the  first  to  attack  this  sys- 
tem. .  .  .  He  advocated  and  patented  the  use  of 
the  piston  as  a  hammer  only,  to  strike  the  end  of 
the  steel  or  an  intervening  medium  connected 
with  the  steel.  He  introduced  a  water  jet  through 
the  piston  into  a  bit  for  clearing  the  hole 
cuttings.  His  system  patent  was  taken  out  in 
1903  and  his  method  patent  in  1904. 

Incorporating  the  Leyner  Engineering  Works 
in  1902,  Mr.  Leyner  built  shops  at  Littleton, 
Colorado,  soon  thereafter.  Engaged  in  develop- 
ing a  new  and  radical  principle,  he  encountered 
many  obstacles,  mechanical  and  financial.  .  .  . 
For  a  period  of  12  years,  in  spite  of  difficulties 
and  successful  attacks  made  upon  his  drill  by  the 
old  and  leading  companies  —  The  Ingersoll- 
vSergeant  Drill  Company  and  the  Rand  Drill 
Company,  Leyner  stuck  to  his  guns,  until  in  1911 
the  Ingersoll-Rand  Company  took  over  all  his 
patents  and  inventions,  transferred  the  manufac- 
ture to  their  works  at  Phillipsburg,  and  the 
Leyner-Ingersoll  type  of  drill  was  from  that 
time  a  standard.  .  .  .  The  "Jackhammer,"  which 
might  almost  be  placed  in  one's  overcoat  pocket, 
is  built  on  the  Leyner  principle.  This  is  the 
most  generally  used  rock  drill  of  today,  not  only 
in  America  but  throughout  the  world.  The  wa- 
ter Leyner,  now  known  as  the  Leyner-Inger- 
soll, is  now  widely  used,  displacing  entirely  the 
old  piston  type  of  drill  for  mining  and  tunneling. 
It  holds  the  w^orld  record  for  fast  tunnel  driving. 

Leyner's  other  inventions  include  the  drill 
sharpener,  now  recognized  as  the  simplest  form 
of  sharpener  and  the  one  most  Avidely  used 
throughout  the  world.  It  has  been  estimated 
that  this  sharpener  is  used  for  sharpening  about 
90  per  cent  of  all  the  machine-sharpened  steel  in 


the  world.  Leyner  also  invcntc:d  the  "Little 
ruj.;).',er"  hf)ist  used  in  mines  and  ship  yards. 
He  built  the  original  machines  used  for  produc- 
ing shredded  wheat.  His  latest  invention  is  the 
"Linapedc"  or  Leyner  harm  Tractor.  He  was 
engaged  in  the  development  of  this  tractor  at 
the  time  of  his  death. 

Mr.  Lcyner  was  born  in  Boulder  county,  Col- 
orado, in  \H()0,  being  the  first  white  child  born 
in  that  county.  He  was  the  son  of  Mr.  and  Mrs. 
Peter  A  Leyner.  He  leaves  a  widow  and  three 
adopted  children. 

A  |)roduct  of  the  great  West,  Lcyner  was  a 
man  of  strong  physi'jue,  a  worker  with  his  hands 
and  his  head,  .  .  .  Like  most  inventors,  his  main 
strength  was  mechanical,  though  unlike  most 
inventors  his  vision  was  laid  on  practical  lines 
and  in  advance  of  conventional  things. 

The  mining  industry  owes  much  to  Leyner's 
genius,  the  world  much  to  the  mining  industry. 
To  have  reduced  the  cost  of  removing  rock  and 
ore,  as  Mr.  Leyner  has  done,  is  an  achievement 
which  should  place  him  at  the  front  among 
America's  great  inventors. 


Chicago's  Street  Traffic  and  Pavements 

The  city  council  of  Chicago  has  appointed  a 
committee  with  Alderman  Oscar  Olsen  as  chair- 
man to  consider  what  can  be  TLone  to  prevent  the 
destruction  of  the  city's  pavement  by  traffic.  Mr. 
Olsen  is  quoted  as  saying  that  heavy  trucks  are 
ruining  the  streets  of  the  city  and  that  thousands 
of  dollars  of  damage  is  being  done  by  them  every 
day.  He  states  that  the  question  to  be  solved 
is  whether  Chicago  should  "take  a  backward 
step  by  legislating  these  heavy  vehicles  from  the 
streets.  Would  such  a  stand  be  a  good  one  for 
the  city  to  take?  Progress  demands  these  rapidly 
travelling  and  heavy-capacity  vehicles. — Instead 
of  driving  them  from  our  streets,  should  we  not 
rather  decide  on  a  more  up-to-date  and  compre- 
hensive plan  of  future  street  building  that  w^ill 
make  our  thoroughfares  sufficiently  strong  to 
withstand  the  strain  of  these  heavy  vehicles?" 
He  believes  that  the  present-day  heavy  vehicle 
traffic  is  reducing  the  life  of  the  city's  pavements 
by  more  than  50  per  cent.  One  street  is  cited 
which  was  paved  with  a  surface  that  was  expected 
to  have  a  life  of  at  least  ten  years  but  which 
was  practically  destroyed  in  two  years. 

Under  such  conditions,  it  is  of  course  impera- 
tive that  something  be  done.  We  suggest 
whether,  in  adapting  pavements  to  this  heavy 
truck  traffic,  the  trucks  should  not  at  the  same 
time  be  required  to  confine  themselves  to  the  use 
of  certain  designated  thoroughfares  in  order  that 
the  heavier  and  consequently  more  expensive 
pavement  may  be  confined  to  these  thorough- 
fares. If  this  could  be  done  it  would  probably 
reduce  the  number  of  streets  which  must  receive 
the  heavy  pavement  by  at  least  75  per  cent. 


The  preparation  of  a  city  plan  for  Dubuque. 
Iowa,  is  urged  by  city  manager  O.  E.  Carr,  mayor 
Tames  Alderson.  and  commissioner  Louis  Brede. 
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CONTRACTOR  ON  COST  PLUS  MUST  EXERCISE  GOOD  FAITH 

The  New  York  Appellate  Diviskpn  holds.  Title 
Guarantee  &  Trust  Co.  v.  Pain,  182  N.  Y.  Supp. 
824,  that  a  contract  to  do  work  upon  a  basis  of 
cost  plus  a  stipulated  commission,  does  not  mean 
that  the  contractor  has  a  right  to  expend  any 
amount  of  money  he  may  see  fit  upon  the  work, 
regardless  of  the  property,  necessity,  or  honesty 
of  the  expenditure,  and  then  compel  repayment 
by  the  other  party,  who  has  confided  in  his  in- 
tegrity, ability  and  industry.  While  statements 
as  presented  by  the  contractor  may  make  out  a 
prima  facie  case  of  its  right  to  recover  the  amount 
shown  thereby,  accompanied  by  vouchers  and 
proof  of  payment,  proof  may  be  introduced  to 
completely  destroy  the  value  of  the  statements 
and  vouchers  and  open  the  question  as  to  what 
was  the  real  cost  of  the  work,  honestly,  effi- 
ciently, and  properly  done.  In  an  action  on  notes 
for  work  done,  given  to  a  contractor  under  an 
agreement  that  there  should  be  no  waiver  of  the 
maker's  right  to  investigate,  and  that  over- 
charges should  be  deducted,  the  evidence  was 
held  to  establish  reckless  and  fraudulent  expendi- 
tures by  the  contractor's  employees,  and  that  the 
reasonable  value  of  the  work  was  approximately 
$70,000,  instead  of  about  $130,000,  as  claimed  by 
the  contractor  and  therefore  the  defendant  was 
entitled  to  a  deduction  of  about  $50,000. 


SURETY  LIABLE  TO  CONTRACTOR  FOR  LACK  OF  REASON- 
ABLE CARE  TO  MIMIMIZE  COST  OF  COMPLETING 
CONTRACT 

A  contractor,  O'Kelley,  contracted  with  a  city 
to  construct  a  wharf  and  dock,  executing  surety 
bonds  to  secure  performance.  After  he  had  partly 
performed,  the  city  canceled  the  contract,  upon 
the  ground  that  he  was  unable  to  complete  it 
because  of  financial  embarrassment.  The  surety 
was  notified  and  elected  to  complete-  the  con- 
tract in  order  to  protect  itself.  O'Kelley  sub- 
sequently sued  the  surety  for  $12,608.35,  the 
difference  between  the  amount  received  by  the 
surety  from  the  city  and  the  reasonable  cost  of 
completing  the  w^ork ;  and  for  $3,500  as  the  value 
of  tools  and  implements  belonging  to  him  which 
the  surety  used  in  doing  the  work. 

Judgment  for  the  contractor  was  affirmed  by 
the  Texas  Court  of  Civil  Appeals  Lion  Bonding 
&  Surety  Co.,  v.  O'Kelley,  220  S.  \V.  1115,  for 
the  following  reasons.  Assuming  that  the  surety 
company  had  the  right  to  take  over  and  com- 
plete the  contract,  it  did  not  follow  that  the 
contractor  then  had  no  further  interest  in  its 
fulfillment.  He  was  still  liable  personally  for 
its  performance  according  to  the  original  terms. 
The  defendant's  right  to  undertake  its  comple- 
tion was  that  of  a  surety  acting  for  its  own  pro- 
tection. In  a  lease,  when  the  surety  undertook 
to  complete  the  contract,  it  became  an  agent  or 
trustee  for  the  contractor.    It  owed  him  the  duty 


of  using  reasonable  economy  and  ordinary  care 
and  diligence  in  the  performance  of  that  trust. 
Had  the  surety  elected  to  leave  the  work  done 
under  its  own  immediate  supervision,  it  would 
have  been  its  legal  duty,  not  only  to  procee4  in 
good  faith  in  the  execution  of  the  contract,  but 
to  exercise  reasonable  care  and  economy  in  the 
purchase  of  material  and  the  employment  of 
labor.  The  surety  did  not  escape  that  duty  by 
letting  the  contract  to  construction  company. 
It  could  not  arbitrarily  agree  to  a  sum  for  the 
completion  of  the  work  regardless  of  the  condi- 
tions under  which  the  contract  was  made.  If 
the  contractor's  allegations  w-ere  true,  the  surety 
failed  to  exercise  the  proper  degree  of  care, 
diligence  and  economy  in  letting  the  contract  to 
the  construction  company,  and  the  evidence  was 
such  that  the  jury  might  have  concluded  that 
the  surety  carelessly  let  the  contract  to  the  con- 
struction company,  not  only  for  more  than  it  was 
reasonably  worth  to  perform  that  work,  but  for 
more  than  it  could,  by  the  exercise  of  reasonable 
diligence,  have  secured  a  contract  for  that  pur- 
pose. There  was  evidence  showing  that  other 
competent  contractors,  had  they  been  given  the 
opportunity,  could  and  would  have  completed 
the  work  for  several  thousand  dollars  less  than 
the  amount,  which  the  surety  agreed  to  pay  the 
construction  company. 

GOVERNMENT    CONTRACTORS    NOT    EXEMPT    FROM    SUITS 
FOR  INFRINGEMENT  OF  PATENTS 

The  Circuit  Court  of  Appeals,  Third  Circuit, 
holds,  Electric  Boat  Co.  v.  Lake  Torpedo  Boat 
Co.,  Fed.  670,  following  the  decisions  <>(  the 
Supreme  Court  of  the  United  States  in  William 
Cramp  &  Sons,  etc.,  Co.  v.  International  Curtiss 
Marine  Turbine  Co.,  246  U.  S.  28,  and  Marconi 
Wireless  Telegraph  Co.  v.  Sermon,  246  U.  S.  46, 
38  Sup.  Ct.  275,  that  the  Act  of  Congress  of  June 
25,  1910,  giving  a  right  of  action  in  the  federal 
Court  of  Claims  to  a  patentee  whose  invention 
has  been  "used  by  the  United  States  without 
license,"  cannot  be  construed  as  vesting  the 
United  States  with  a  general  license,  nor  to  en- 
title a  contractor  for  government  work  to  appro- 
priate a  patented  invention  without  liability  for 
its  infringement. 

SURETY     ON     IMPROVEMENT     CONTRACTOR'S     BOND     NOT 
LIABLE   ON   NONLIENABLE   ITEMS 

The  bond  of  a  contractor  on  a  city  public  im- 
provement, which  undertakes  to  indemnify  the 
city  against  any  lienable  items  which  would 
otherwise  become  a  charge  against  its  prop- 
erty, would  not  ordinarily  make  the  surety 
liable  for  any  claims  against  the  contractor,  al- 
though incurred  in  the  performance  of  the  con- 
tract, which  are  not  of  this  nature.  Massachu- 
setts Bonding  &  Ins.,  Co.  v.  Chouteau  Trust  Co., 
C.  C.  A.,  264  Fed.  793. 
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NKWS  OF    I  UK  SOCIKTIKS 


MoptfiiiiMT  i:i-i« — I'Ai'ii-'u;  <*()AST 

ASSOCIATION  OK  I-'IUI':  (MIUOFS. 
Animal  ihmi volition  I,i>h  AiixoIi'H.  t;al. 
Siiiitiiry,  II.  \V.  UriiiKhurst.  Scatllo, 
Wii.sli. 

SoptcnilHT  ia-17 VMIOKK'AN    I'lU!- 

I.IC  lli;AI/rit  ASS'oiMATIOX.  Annu- 
al inoctlnK  San  P'ranclHco,  Ciil.  Soc- 
r.'larv.  A.  W.  lU'ilrh-h,  109  Massaj-hu- 
sctls    Avo.,    liiistnii.   Mass. 

S,.|H.  HI-IN — lONC.IM'IlOKINC,  INSTI- 
TT'I'IO  Ol'"  CANADA.  Moolltii;-  to  bo 
lu'Ul    at    Xlai^ara    l-'alls.    (intaiin. 

SrittciiilM'r  •2n--2:i — SOITI I  \V  llSTi:  I  ;N 
WATIOK  WOKKs'  ASSOCIATION.  An- 
nual cunvontlon.  St.  Cliarlos  Jfotcl. 
New  drlcans,  La.  Stcritury,  10.  I.. 
Fiilkcr.'^on.    Waco.    Texas. 

Sntt.  i:7-Oo«.  I'l — .\.\TIONAl,  S.\FK- 
TV  COTNCII/.  Nintli  annual  sal'ft.v 
conKi'i^ss  :it  MilwaukiM'.  W.  H.  Fra- 
ttM',  trcasuror  and  businos.s  manaytT, 
16S    North    Michigan    avenue,   Chicago. 

Oct.    12-11 — .m\ii:kioan    socniotv 

KOi;  Ml'NICirAI,  IMPItOVlOMIONTS. 
.Annu.il  i-()ii\cnt  ion.  .si  Louis.  101 
Lincoln    .\vcnuc.    A'alparaiso.    Lul. 

Ootohcr  l.-l-ir. —  .\Mi:iIICAN  CIVIC 
ASSV)OIATION.  Annual  convention. 
Ainhorst,  Mass.  Secretary,  E.  F.  Mar- 
shall. T^nion  Trust  Blclg.,  Washing- 
ton,   n.   C. 

Oolohcr    l«-lft — AMKinCAN    COUN- 
TKV     I  IF  10     .\SS0CrAT10N.       Annual 
cont"orcnce.    Sprin.a:flelcl,    Mas.s.      Presi- 
dent.  Kenyon,  L.  Butterflcld,  Amherst,' 
Mass. 

Oct.  11>22 — INTERNATIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICI.VNS.  2.")th  annual  convention. 
Now  Orleans,  La.  Secretary.  C.  R. 
Georse.    Vfoiiston,    Texas, 

Doc,  7-10 — AMERICAN  SOCIETY 
OF  MIOCHANTC.\L  ENGINEERS.  An- 
nual moetinu'.  New  York  Secretary, 
•29   W.    :{9th    St..   New   York    Citv. 

.Inn.  2.1-27.  1021 — THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION. 
Place  of  ineetinjET  to  he  announced 
later. 


nn wriiKs    of   thk    vssoci.atkd 

«K\KR.\I/    rO\TR.\rTOHS    OF 

AMEfUCA 

Akron,    Ohio,    RiiiI<1or.s'    lOxchnn.cre 

President,  John  Clemmer :  1st  Vice 
President.  Chas.  Cott :  2nd  Vice- 
President.  Ray  Crisp;  Treasurer,  U. 
M.  Gill;  Secretary.  J.  Bradv;  Execu- 
tive Secretary,  Philip  p.  Gott ;  Di- 
rectors, Scott  Porter.  R.  C.  \rm- 
strong:,  H.  P.  Caliill,  Claude  Wall,  H. 
S.  Clark,  W.  Pickard,  Clias.  Akers, 
T.  S.   McBrier,  W.   G.    Smith. 

Bnffnlo,      nuildor.s'      A.ssocintion      Ex- 
change 

President.  Allan  T.  Holloway;  Vice- 
President.  Joseph  J.  Feist;  Treasurer, 
Townscnd  Carpenter :  Secretary, 
Frank  N.  Farrar. 

Chicagro,    Biiilder.t'    Exch»ni;e 

President.      Jolin      Griffiths;      Vice- 
President,  Summer  SolUtt :  Treasurer, 
John    W.    Snyder;    Secretary,    E.    M. 
Craicr. 
Chattanoogra  Chapter  of  the   A.   G.   C. 

President.    W.     S.     Holmes;    Vice- 
President.   Baxter  Bender;   Treasurer, 
Mark    K.     Wilson;     Secretary,     Chas. 
U  .    Howard.   a2;'.-4   James   Bl'd<j. 
Ciiieinnnti,      Contractors'     Association 

President,  G.  E.  Jones;  Vice-Presi- 
dent. Eugene  Wagner;,  Treasurer 
Wm  S.  Sculfy,  Jr;  Secretary, 
Frank  Poling;  Executive  Board,  G 
E.  Jones.  J.  M.  Quill,  A.  J.  Hcnkel 
and  D.  P.  Foley. 
Cleveland    Chapter    of    the    A.    G.    C 

President.  Jas.  R.  Glovd ;  Vice- 
President.  Chas.  H.  Strong;  Secre- 
tary, J.  T.  Hayes;  Board  of  Control, 
James  R.  Gloyd,  Chas.  H.  Strong   A 


A.    Lane.  C.   F.    MmIIcm,  .....I   I).    W, 
Swaty. 

I<oiilMVllie   (ienrrni    Cont  riirlorN*    Ammo- 
clalloii 

i 'resident,  \).  R.  Lyman,  Vice- 
Prcsideiil,  1'.  K.  DcLcuil;  Treasurer, 
C.  A.  Kncnur;  Secretary,  ('ii-o,  A. 
I'.rinke. 

McniithlH,     (;«-ii<rnl     ConlraclorM*     A«- 
Mocintion 

President,  I-'.  L.  AIcKniKJit ;  O/.aiic 
&  McKnixht;  Vice-President,  J.  K. 
Faires;  Treasurer,  J.  C.  Barker; 
Secretary,  IC.  W.  G.  Meers ;  Di- 
rectors, James  Alexander,  J.  E.  Fai- 
res, E.  G.  f lodges,  J.  M.  Reeves,  W. 
T.  Hudson,  E.  J.'  Pearson,  L.  T. 
Lindsey. 

IVcw    York    CI1.V    General    Contrnelorr 
ANttoclntion 

President,.  Walter  J.  Drummond ; 
1st  Vice-President,  Frederick  L.  Cran- 
ford;  2nd  Vice-President,  John  J. 
Hagerty;  Treasurer,  C.  Aubrey  Nick- 
las;  Secretary,  C.  A.  Crane;  Execu- 
tice  Committee,  Beaver  Engineering  & 
Contracting  Co.,  Borough  Asphalt 
Company,  Cranford  Company,  Emil 
Diebitsch,  Eraser,  Brace  &  Co,  Hol- 
brook,  Cabot  &  Rollins  Corp,  Rodgers 
&  Hagerty,  Inc.,  P.  T.  Cox  Con- 
tracting Co.,  Inc.,  Degnon  Contracting 
Co.,  Empire  Engineering  Co.,  Inc., 
John  Monks  &  Sons,  Newman  &  Carey 
Subway  Construction  Co.,  Terry  & 
Tench  Co.,  Inc.,  Frederick  L.  Cra\v- 
ford.  Inc.,  Patrick  McGovern  &  Co, 
Mason  &  Hanger  Co,  Inc,  North- 
Eastern  Construction  Co.,  Geo.  W. 
Rogers  &  Co.,  Smith,  Hauser  &  Mac- 
Isaac,  Inc.,  Allen  N.  Spooner  &  Son, 
Inc.,  Barth  S.  Cronin  Co.,  F.  E. 
Jones,     Stillman-Delehanty-Ferris     Co. 

Pittsburgh,    Penn.sylvania    Builders' 
Exchange 

President,  D.  T.  Riffle;  1st  Vice- 
President,  Geo.  T.  Heppenstall,  2  nd 
Vice-President,  J.  Chas.  Wilson;  .3rd 
Vice-President,  W.  E.  Goldman;  4th 
Vice-President.  A.  J.  Schultz;  Trea- 
surer, Eli  Abbott;  Council,  A.  W. 
Forsythe;  Secretary,  E.  M.  Tate;  Di- 
rectors, Eli  Al)bott,  H.  A.  Bloedel, 
Geo.  N.  Glass,  Keystone  Lumber  Co., 
W.  E.  Goldman,  The  Barrett  Co., 
Geo.  T.  Heppenstall,  Heppenstall  and 
Marquis;  Fred  Rebele,' Axthelm  Elec- 
tric Co.,  D.  T.  Riffle,  A.  J.  Schutz, 
Schutz,  Schreiner  and  Clyde  Co ;  Ross 
K.  Sefton,  S.  P.  Trimble,  W.  F. 
Trimble  and  Sons  Co.;  K.  J  Chas 
Wilson,  A.  and  S.  Wilson  Co.  ;  Havs 
M.  Junkin,  W.  S.  Miller;  A.  Q. 
Starr,  Edward  Vero. 
Philadelphia,  Master  Builders'  Ex- 
change 

President,  Edwin  E.  Hollenback; 
1st  Vice-President,  W.  Nelson  Mav- 
hevv;  2nd  Vice-President,  John  R. 
Wiggins;  .3rd  Vice-President,  Ben- 
jamin F.  John;  Treasurer,  Geo.  J. 
Watson:  Secretary,  Harry  C.  Woods. 
St.   Joseph    Chapter   of   A.    G.    C. 

President.  P.  P.  Buddy;  Vice- 
President,  Sam  Hotchkiss  ;  Treasurer, 
C.  P.  Norris;  Secretary,  E.  H.  Law- 
ton  ;  Executive  Secretary,  John  H. 
Vincent.       • 


"hoi  I  iiw  lo.sriolo      w  A  ri:i{\\  oKivN 

<.O.NVI0.\TIO.\ 

'I'lie  ninth  annual  convention  will  be 
l"Id  at  St.  Charles  Hotel,  New  Or- 
leans, Sept.  20-2.!.  A  large  attendance 
IS  expected  from  the  member  stales, 
Alambania,  Mississippi,  Louisiana, 
Texas,  Missouri,  Arkansas,  Kansas, 
nklalujma  aufj  New  Orleans  anrl  from 
many  r^hcr  parts  of  the  country. 

AmnuK  the  princifjal  subjects  prc- 
.scnted  there  will  be  the  following 
papers     and  addresses; 

-Sept.  21,  10  A.  M.— Electric  Power 
for  VVater  I'umping--F.  D.  Mahoney, 
Birmingliam,  Ala.  I'lfficicncy  versus 
Politics— Joe  H.   Patterson. 

Practical  talks  of  f-ve  minutes  each 
l)y  .superintendents  and  members  of  the 
As.sociation  on  little  difficulties  that 
have  arisen  in  the  experience  and  the 
method  they  used  for  overcoming 
them.  J.  F.  Christy,  W.  F.  Hale, 
L.    M.    Medlenka. 

2  P.  M.— Water  Supplies  of  the 
state  and  their  relation  toward  public 
health— Jno.  H.  O'Neill  Sanitary 
Engineer.  State  Board  of  Health, 
Louisiana.  Round  Table  Talks:  It  is 
a  paying  investment  to  meter  all  fire 
lines.  The  upkeep  of  meter  and  advan- 
tages derived  by  close  inspection- 
Jesse  Shaw,  B.  L.  Ulrich. 

September  22nd— Standardization  of 
operating  and  maintenance  cost  record 
of  water  works  system— L.  L.  Ballard 
Popularizing  Water— R.  E.  McDon- 
nell. 

Round  Table  Talks: 

How  can  the  water  works  men  as- 
sist the  State  Board  of  Health  in 
Public  Health  work?  Monthly  meet- 
ing of  all  employers.  The  necessity  in 
this   day   and   time    to    discounting   all 

1\'"'-t/-J^'-    ^''■d'  L-    M.    Medlenka, 
W.  H.   Perkinson. 


Structural   Engineers'  A.ssociafioii    of 
Illinois 

At  the  last  annual  meeting  of  the 
Structural  Engineers  Association  of 
Illinois,  Pres.  J.  G.  Giaver  stated  that 
the  sole  purpose  of  the  association  is 
to  protect  the  rights  granted  to  struc- 
tural engineers  under  the  law  and  to 
secure  such  additional  rights  and 
privileges  as  could  be  had  by  later 
revision  of  law,  to  promote  the  busi- 
ness of  licensed  structural  engineers 
and  create  a  better  public  understand- 
ing of  the  importance  of  the  engineers' 
activities. 

He  said  that  solely  through  the 
efforts  of  this  association,  the  revis- 
ion of  the  original  license  law  passed 
in  1915  was  secured,  giving  to  all 
structural  engineers  license  to  prac- 
tice, all  the  rights  and  privileges  that 
tiie    association    ask. 

Through  the  efforts  of  the  associa- 
tion, the  Chicago  Building  Department 
recognizes  the  seal  of  a  licensed  engi- 
neer as  equal  to  that  of  an  architect. 
Another  important  achievement  was 
securing  a  legislative  amendment  to 
the  .general  lien  law  extending  full 
lien  rights  to  structural  engineers,  and 
the  reduction  of  the  annual  fee  for 
the  renewal  of  state  licenses  from  $10 
to  $1.  The  practice  of  structural  engi- 
neering by  one  not  duly  licensed  in- 
volves a  fine  and  penalty  for  each  day 
of  practice,  making  such  illicit  opera- 
tions extremely  unprofitable. 
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Describing  New  Machinery,  Apparatus.  Materials  and  Methods  and  Recent  Interesting  Inttallatioi 


LAKEWOOD  I'AVEMKNT  tUtOlTEIt 

Tlie  groiiter  mixer  manufactured  by 
the  Lakewood  Engiuering  Company  is 
adapted  to  mixing  grout  tor  flushing 
the  joints  of  granite  black  pavement. 
It  is  a  small  portable  machine  mounted 
on  a  steel  truck  with  two  wide-faced 
wheels  and  driven  by  a  gasoline  engine. 
Sand,  cement  and  water  are  supplied 
by  hand  and,  by  the  operation  of  the 
lever  shown  in  the  illustration,  the 
machine   discharges   into  a   steel   chute 


with  hooded  outlet.  The  chute  is 
pivoted  to  the  truck's  frame  so  that 
it  can  be  swung  to  any  part  of  the 
pavement  and  is  supported  near  the 
forward  end  on  a  castor  so  that  it  can 
be  easily  revolved  to  any  position  and 
deliver  the  grout  tothe  flushing  gang 
that  sweep  it  thoroughly  into  all  the 
joints.  The  machine  does  the  work 
much  more  thoroughly  and  economi- 
cally than  it  can  be  done  by  hand  and 
save  the  labor  of  several  men. 


FLUSHING  GRANITE  BLOCK  PAVEMENT    WITH   GrwOUTER   MIXER 


BLAW     I'Rl  OEXTIAL     STEEl- 
UIILUI.XG 

Catalog  21  of  the  Blaw-Knox  Com- 
pany describes  Blaw-Knox  prudential 
steel  buildings  formerly  manufactured 
by  the  C.  D.  Pruden  Company,  and  for 
10  jears  on  the  market.  After  a  long 
and  complete  investigation  of  various 
makes  of  standardized  sectional  steel 
buildings,  this  type  has  been  selected 
as  giving  the  most  complete  servlcts 
and  is  now  offered,  ready  for  immedi- 
ate shipment  and  erection  on  portable 
or  permanent  foundations,  adapted  to 
every  industrial  purposes  including 
light  manufacturing,  storage  and  ware- 
housing, machinery  housing,  bunk 
houses,  pow'er  houses,  hospitals,  truck 
garages,  stockrooms,  mess  halls  and 
the  like. 

Among  the  industrial  plant  users  of 
Blaw-Knox  prudential  steel  buildings 
are  United  States  Government  Depart- 
ments, Western  Electric  Company, 
several  steel  and  iron  companies  and 
many  individuals.  For  construction 
purposes  they  have  been  extensively 
used  for  many  years  by  a  number  of 
large  contractors  including  James 
Stewart  &  Company,  Degnon  Con- 
tracting Company  and  manj-  others. 
Many  electric  and  steam  railroads, 
and  municipalities  use  these  buildings 
for  freight  houses,  tool  houses,  storage 
sheds,  waiting  stations  and  other  pur- 
poses. Such  patrons  include  the  Penn- 
sylvania Railroad,  Brooklyn  Rapid 
Transit  Company,  cities  of  Pittsburg, 
Buffalo  and  others. 

The  frames  of  the  buildings  are 
made  of  standard  structural  stee'  sec- 
tions, all  shop  connections  riveted  and 


all  field  connections  bolted.  The  fabri- 
cated sections  are  designed  for  a  mini- 
mum of  steel  connections  and  they  are 
standardized,  interchangeable  and  so 
simple  in  design  that  they  are  easily 
packed  and  transported  and  are  rapid- 
ly erected  by  unskilled  labor  in  charge 
of  a  competent  foreman. 

The  wall  and  roof  sheets  are  made 
of  specially  pressed  galvanized  sheet 
steel  in  2-foot  widths  and  the  wall 
sheets,  in  8,  10  and  IS-foot  lengths  are 
bolted  top  and  bottom  to  the  steel 
framework.  The  wall  studs  are  made 
of  galvanized  sheet  metal  engaging  the 
wall  sheets  with  an  interlocking  joint, 
the  roof  rafters  are  similar.  The 
doors  have  styles  and  rails  of  wood 
covered  with  pressed  steel  and  may  be 
either  swinging  or  rolling.  The 
windows,  hinged  either  at  top  or  bot- 
tom, can  be  located  wherever  desired. 
The  buildings  can  be  lined  with  wood 
or   wallboard. 

For  industrial  purposes,  the  build- 
ings are  from  20  to  50  feet  wide  and 
8  to  12  feet  high,  made  in  multiple 
lengths  of  10,  15  and  20  feet.  For 
contractors  there  is  provided  a  line  of 
standard  20x:50-foot  bunk  houses  8- 
feet  high  with  a  capacity  for  16  single 
or  double  bunks  and  type  B,  20x50x- 
8  feet  high  for  2G  bunks.  For  stand- 
ard field  offices  there  are  the  Quixet 
type  12x20  feet  by  8  feet  high  and  the 
Prudential  type  16x30  feet  and  8  feet 
high,  while  for  storage  buildings  the 
nine  standard  sizes  vary  from  16  feet 
wide  and  8  feet  hight  to  50  feet  wide 
and  12  feet  high  in  multiple  lengths 
of  10,  16  and  20  feet. 


Garages  are  made  in  8,  10  or  12-foot 
widths.  15  feet,  17  feet  6  inches  or  20 
feet  deep,  with  or  v.'ithout  partitions. 
Summer  cottages  are  made  in  3,  4  and 
5-room  sizes  and  can  readily  be  shift- 
ed from  location  to  location  without 
the  loss  of  even  one  bolt. 

Convenient,  comfortable  watchmen's 
houses  are  furnished  in  any  length  and 
width  multiples  of  2  feet  6  inches, 
with  a  standard  height  of  H  feet.  Inter- 
changeable doors  and  windows  can  be 
placed  wherever  desired.  A  copy  of 
the  catalog  will  be  sent  free  on  appli- 
cation.     

PERSONALS 

Benedict,  R.  R.,  formerly  assistent 
superintendent  of  parks,  Kansas  City, 
Missouri,  has  been  appointed  assistant 
state   highway   engineer,    Illinois. 

Keith,  J.  C,  has  been  appointed  as- 
sistant chief  engineer  of  the  Essex 
Border  Utilities  Commission  with 
jurisdiction  over  the  water  supply, 
sewerage,  and  park  systems  of  seven 
municipalities  bordering  on  the  Detroit 
River. 

Andrews,  M.  O.,  general  manager  of 
the  Unit  Construction  Company,  died 
at  Falls  River,  Mass.,  Aug.  9. 

Miller,  \V.  E.,  has  opened  an  engi- 
neering office  in  Madison,  Wisconsin, 
for  investigations  and  studies  of  steam 
and  electric  railway  and  public  utility 
problems,  designing,  estimating  and 
supervising  construction. 

Dyatt,  A.  E.,  has  been  appointed 
resident  engineer  of  Kansas  Federal 
Aid  Project  7,  Douglas  Co.,  Kans. 

Bonar,  S.  H.,  has  been  appointed 
city  engineer  of  Moundsville,  W     ^''^^ 

McDermott,  J.  R.,  has  been  appoint- 
ed assistant  division  engineer  of  West 
Virginia  State  Road  Commission,  with 
headquarters   at   Keyser,   W.   Ba. 

Miller,  W.  E.,  has  opened  an  engi- 
neering office  in  the  Pioneer  Block, 
Madison,  Wisconsin,  specilizing  in 
railway  and  public  utility  work. 

Siflferlen,  C.  E.,  has  been  appointed 
instructor  in  forest  engineering  at  the 
New  York  State  College  of  Forestry, 
Syracuse.   Xew    \'ork. 

PROBLEMS    THAT    CITIES 

ARE  STUDYING  WITH 

EXPERTS 

The  city  of  Baltimore  has  appointed 
a  Port  Improvements  Commission,  J. 
E.  Greiner  at  the  head,  to  govern  the 
expenditure  of  $50,000,000  authorized 
by   the    Maryland    Legislature. 

It  has  also  appointed  a  general  im- 
provement commission  to  take  charge 
of  the  expenditure  of  $26,000,000  on 
street  paving  sewers  and  other  work. 

Matthes,  G.  H.,  has  been  appointed 
assistant  engineer  of  the  U.  S.  Engi- 
neer Office  at  Chattanooga.  Tenn..  in 
charge  of  investigation  of  the  Ten- 
nessee River  with  special  reference  to 
water  power,  flood  control  and  min- 
eral resources. 
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Concrete  Lining  for  Cast  Iron  Tunnel 


Mixing    and    transporting    concrete.      Delivered    from    shafts    in    pneumatic 
pipes  and  in  dump  cars  drawn  by  locomotives   and   hoisted    above   springing 

line. 


Tlic  cunsiructiuu  ol  the  double  track  lines  of 
the  Rapid  Transit  Subway  System  extension 
across  the  East  River,  from  New  York  to 
l^rooklyn,  has  involved  building  about  63,600 
linear  feet  of  single  track  tunnels  including  14,- 
()00  feet  of  the  ()Oth  Street- l'>lackweirs  Island- 
(  )ueensb()r()  line.  14.200  of  the  14th  Street-Hast 
Kiver-Willianisburgh  Line,  11..S00  feet  of  the  Old 
Slip-Clark  Street  Line,  and  13,400  feet  of  the 
Whitehall  -  Montague 
Street  line  under  the 
river  besides  3,400  feet 
of  similar  construction 
of  connecting  land  tun- 
nels on  the  Old  Slip- 
Clark  Street  line  and 
6,200  feet  on  the 
Whitehall  -  Monta<.,'uo 
Street  line  joining  re- 
spectively the  existing 
original  subway  in 
Fulton  Street,  Brook- 
lyn and  the  4th  Avenue 
Subway. 

Where  the  excava- 
tion was  in  sound  rock 
(as  in  the  land  por- 
tions of  60th  Street 
Line  and  for  a  distance 
of  550  feet  under  the 
river  on  the  14th  Street 
line)  the  cast  iron 
segmental  lining  was 
omitted  but  in  earth  and 
for  most  of  the  dis- 
tance under  the  river, 
the  cast  iron  lining- 
was  used,  giving  a 
total  length  of  about 
48,600  linear  feet  of 
single  track  tubes  in 
which    the    iron    linino- 
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was  used,  lor  all  of  these  rock  and  cast  ir<jn 
lined  tunnels,  a  total  amount  of  about  155,000 
cubic  yards  of  concrete  was  necessary  for  lining 
the  tunnels  only,  and  on  August  1st,  had  all 
been  placed  with  the  exception  of  about  30  per 
cent  of  that  required  for  the  14th  Street-East 
River  Williamsburg  Line. 

Xominally  the  concrete  was  made  with  a  1 :2  :4 
mixture   and   was   paid   at   a   unit  price   varying 

from  $9  to  $12  a  yard. 
'J^he  concrete  was 
made  with  graded  and 
mixed  aggregate  con- 
taining pebbles  up  to 
1  >2  -  i  n  c  h  diameter, 
which  was  shipped  by 
b  a  r  g  e  ,  from  Long 
Island,  unloaded, 
stored  and  delivered 
to  the  mixing  ma- 
chines. The  transpor- 
tation and  handling 
sometimes  caused  so 
much  segregation  of 
the  large  and  small 
])articles  of  aggregate 
that  it  was  necessary 
at  times,  to  add  con- 
siderably more  than 
the  normal  amount  of 
cement,  thus  reducing 
the  advantage  of 
graded  aggregate  over 
that  mixed  at  the  site. 

CONTRACT  PRICES 

For  concrete  placed 
under  normal  pressure 
ditterent  prices  were 
bid  and  accepted  at 
different  dates. 
L   Route  33   Sect  2  let 

in   Tulv.  1914: 
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CONCRETE 

From    Whitehall    cor.    South    St.    to 
Clinton  &  Montague $12.00 

II.  Route  48  Sect.  3.  let  in  July,  1914: 

From   Old   Slip  cor   Pearl   to   about 
Fulton  St.  cor.  Clark 12.00 

III.  Route  33  Sect.  3  let  in  October,  1914: 
From  Clark  &  Fulton  to  Fulton  & 
Willoughby-lnterboro  subway,  and 
from  Clinton  and  Montague  to 
Willoughby  and  Flatbush  Av.  Ex- 
tension             9.00 

IV.  Route  61.  (60th  St.— Queens  Plaza, 
let  in  Aug.,  1916.) 

Included  in  lump  sum. 

V.  Route  8  Sect.  3,  let  in  February,  1916: 

From  E.  14th  St.  &  Ave.  B.  to  North 

7th  St.  and  Bedford  Ave 9.00 

MIXERS  INSTALLED  AT  SHAFTS 

The  concrete  mixing  was  generally  effected  at 
the  shafts  where  the  machines  were  installed  be- 
low the  surface  of  the  ground  to  permit  the  de- 
livery of  cement  and  aggregate  by  gravity  from 
the  surface,  andthe  discharge  of  the  mixed  concrete 
through  chutes  from  the  mixer  to  the  'onvex  inj;:, 
plant  in  the  tunnel.  Generally  the  concrete  was 
mixed  in  Ransome  machines  of  one-half  or  three- 
quarter-yard  capacity  that  discharged  directly 
into  side  dump  cars  that  were  hauled  on  a  24-inch 
gage  track  on  the  tunnel  invert  by  electric  loco- 
motives such  as  were  used  for  hauling  out  the 
muck  trains. 

For  the  invert  the  concrete  was  dumped  direct- 
ly in  the  bottoms  of  the  tubes,  and  for  the  duct 
benches,  side  walls  and  arch,  the  concrete  was 
lifted  in  hoists  or  pulled  up  inclined  planes  by  air 
driven  hoisting  engines  that  hauled  them  to 
traveling  platforms  at  the  elevation  of  the  spring- 
ing line  where  they  were  dumped  and  the  con- 
crete shoveled  by  hand  into  the  forms. 

PNEUMATIC  CONVEYING 

About  5  per  cent  of  the  concrete  used  for  the 
lining  was  delivered  from  the  mixer  to  the  forms 
by  the  pneumatic  conveying  process  using  a 
Ransome-Caniff    machine     into    the    hopper    of 


which  the  mixed  concrete  was  placed.  After  the 
airtight  door  was  closed,  the  valves  were  oper- 
ated to  force  the  batch  of  concrete  through  the 
6-inch  pipe  under  an  air  pressure  up  to  100 
pounds  per  square  inch  and  at  a  velocity  up  to 
about  100  feet  per  second. 

The  end  of  the  pipe  terminated  in  a  flexible 
section  operated  by  hand,  the  end  of  which  was 
inserted  behind  the  bulkhead  or  in  the  form  and 
permitted  the  concrete  to  be  ejected  approxi- 
mately where  required,  striking  if  necessary 
against  a  baffle  board  to  absorb  the  impact.  The 
maximum  distance  to  which  concrete  was  satis- 
factorily delivered  by  this  method,  was  only 
about  500  feet  from  the  foot  of  the  shaft 
beyond  which  it  was  handled  exclusively  in  cars. 
The  difference  in  elevation  between  the  two  ends 
of  the  concrete  pipe  was  small  and  the  pipe  was 
carried  in  a  straight  line,  usually  laid  on  the  in- 
vert as  far  as  possible  from  the  service  track  and 
connected  with  the  compressed  air  chamber  by 
two  long  radius  bends  and  with  the  discharge 
section  by  two  long  radius  bends. 

The  principal  wear  in  the  pipe  was  concen- 
trated on  the  concave  inner  surfaces  of  these 
bends  which  rapidly  cut  through  and  had  to  be 
reinforced  or  renewed.  The  advantage  of  the 
pneumatic  delivery  was  a  considerable  saving  of 
construction  in  the  narrow  clearance  of  the  tun- 
nel and  rapid  handling  of  concrete,  but  it  re- 
quired a  large  expenditure  of  compressed  air  and 
the  system  was  liable  to  irregularity  and  inter- 
ruption. 

AT().\(I/.KR    METHOD 

Among  the  modifications  of  concrete  placing 
that  were  experimented  with,  was  the  use  of  the 
Brow  atomizer,  a  machine  somewhat  similar  to 
the  concrete  gun,  by  which  concrete  made  with 
small  size  aggregate  and  mixed  wet  was  jetted 
to  position  by  air  pressure. 
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l>y  [\u>  luclhod  water  was  healed  in  a  vertical 
eyliiider  shown  at  the  left  of  the  illustration, 
forced  into  a  receiving  tank  on  top  of  the  plat- 
form and  mixed  with  cement,  sand  and  pea  size 
pebbles  from  the  wooden  hopper  at  the  right. 
The  hot  water,  cement  and  aggregate  were  de- 
livered by  gravity  to  the  discharging  tank  under 
the  platform  where  they  were  thoroughly  mixed 
and  ejected  under  air  pressure  of  about  100 
pounds  through  the  3-inch  pipe  at  the  bottom  of 
the  machine,  'i'his  flexible  pipe  was  connected 
to  a  rex-ohini:   r.idial   nozzle  mounted  on  a  hori- 


zontal longitudinal  axis  in  the  center  line  of  the 
tunnel  as  shown  in  another  illustration. 

The  machine  being  put  in  operation  distributed 
llir  (oniTi'te  over  tlu-  entire  surface  oi  the  cast 
iron  lining  above  the  springing  line  when  the 
nozzle  was  rev«)lved  on  its  axis  and  moved  slmvly 
l)ack  and  forth  in  a  longitudinal  direction,  de- 
|)ositing  a  layer  about  1  inch  thick  with  each 
successive  api)lication.  in  this  way  the  concrete 
was  built  up  tf)  the  full  required  thickness  of  14 
inches,  making  a  very  solid  mass  of  dense  con- 
irete  without  voids  and  comi)letely  fdling  the 
s|)aces  behind  and  under  the  ribs,  but  costing 
about  twice  as  much  as  concrete  applied  in  the 
orditiary  manner.  The  same  method  was  also 
used  to  place  the  concrete  in  the  top  of  the  arch 
extending  about  4  feet  each  side  of  the  center  line. 

1'he  atomizer  was  used  for  about  200  linear 
feet  of 'the  tunnel  but  was  discontinued  because 
of  the  excessive  time,  material  and  energy 
required  that  made  the  cost  j)rohibitive.  Most  of 
the  concrete  was  dumped  and  shoveled  by  hand 
to  position.  Considerable  difficulty  was  experi- 
enced in  placing  the  concrete  in  the  crown  of  the 
arch  and  various  methods  were  tried.  The  method 
finally  adopted  and  used  on  nearly  all  of  the  work 
was  that  of  shovelling  the  ctnicrete  by  hand  over 
the  top  of  the  lagging  on  each  side  of  the  center 
line  of  the  tunnel,  leaving  the  crown  segments  of 
lagging  out  until  the  concrete  was  brought  up  on 
each  side  to  within  about  12  inches  of  the  center 
line  of  the  arch  soffit,  after  which  special  pieces  of 
lagging  were  placed  to  support  the  crown  and 
the  concrete  was  shoveled  in  by  hand  and  well 
ramed  in  sections  about  12  inches  long  and  24 
inches  wide. 


Water  Rates   at  Erie,  Pa. 

The  water  commissioners  of  Erie,  Pa.,  on 
October  20  presented  to  the  council  two  plans 
for  water  rates  to  take  the  place  of  the  present 
flat  rate  system,  both  of  these  being  based  on 
metering  the  services.  One  of  these  proposes  a 
uniform  charge  of  $6  a  year  to  all  classes  of  con- 
sumers as  a  service  charge,  and  adds  to  this  the 
charge  for  water  consumed  based  on  the  rate 
of  3  cents  per  hundred  cubic  feet  for  house- 
holders, 9  cents  for  larger  users  such  as  small 
plants  and  5  cents  for  manufacturers. 

The  other  plan  proposes  a  fixed  minimum 
charge  of  $8  a  year,  with  a  rate  of  20  cents  a 
hundred  cubic  feet  for  residence  consumers,  14 
cents  for  the  small  plants  and  5  cents  for  large 
inanufacturers.  It  is  estimated  that  the  former 
plan  would  increase  the  annual  revenue  bv  about 
$450,000  and  the  second  plan  by  about  $9,000  less. 
The  commissioners  favor  the  first  plan. 
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City  Planning  for  Dubuque 

The  preparation  of  a  city  plan  for  Dubuque, 
Iowa,  is  urged  by  city  manager  O.  E.  Carr,  mayor 
James  Alderson,  and  commissioner  Louis  Brede, 
together  with  other  commissioners  and  citizens. 
Agitation  for  a  city  plan  was  first  started  last 
year  by  R.  M.  Plaister,  then  secretary  of  the 
Dubuque    Commercial    Club. 
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An  Efficient  Irrigation 
Pumping  Plant 

Water  for  irrigating  the  Palisade  county  dis- 
trict in  Colorado  is  diverted  from  the  Cirand 
river  through  a  5-mile  conduit,  including  a  7,300- 
foot  tunnel  and  a  long  canal  at  an  elevation  above 
the  feeder  canal,  and  the  drop  to  the  latter  has 
been  utilized  to  provide  hydraulic  head  for  operat- 
ing a  pumping  system  for  the  Mesa  county 
irrigation. 

This  pumping  installation,  called  the  Price- 
Stub  plant,  has  a  4>2  x  4>'2-foot  concrete  penstoc 
delivering  to  a  25)/2-inch  vertical  turbine  made 
by  S.  Morgan  Smith  Co.,  of  York,  Pa.,  which  is 
directly  connected  to  a  24-inch  special  centri- 
fugal pump  made  by  the  Byran  Jackson  Iron 
Works,  Berkeley,  Calif.  The  turbine  volute  and 
the  draft  tube  are  of  concrete,  designed  for 
minimum  friction.  The  wood-stave  discharge 
pipe  is  30  inches  in  diameter  and  210  feet  long. 
An  automatic  gravity  oil  system  furnishes  a  con- 
stant supply  of  filtered  oil  to  the  bearings.  Spe- 
cial pro\ision  was  made  to  protect  the  moving 
parts  against  wear  from  the  excessive  amount 
of  silt  sometimes  carried  by  the  water,  and  to 
permit  quick  and  easy  replacement  of  worn  parts. 
A  pressure  settling  tank  is  provided  to  supply 
clear  water  for  the  pumping  box  bearings.  All 
bearings  are  supplied  with  detachable  bronze 
sleeves. 

The  plant  was  built  by  government  forces. 
Excavation  was  made  with  a  dragline  machine 
and  concrete  was  made  with  sand  and  gravel 
hauled  by  a  motor  truck  1^4  miles  through  the 
irrigation  tunnel,  machine  mixed  and  in  freezing 
weather  spouted  directly  into  the  forms.  The 
total  cost  of  the  pumping  plant  and  appurte- 
nances, including  $88,412,22  for  hyraulic  ma- 
chinery and  installation,  was  $46,697.83. 

The  final  test,  made  after  the  plant  had  been 
two  months  in  operation,  showed  remarkably 
high  efficiency  for  the  range  between  half-gate 
opening  and  full-gate  opening.  The  maximum 
combined  efficiency  of  the  unit  was  68.3  per  cent 
at  0.7  gate  opening.    Separate  efficiencies  as  high 


as  88  per  cent  for  the  turbine  and  82  per  cent 
for  the  pump  were  indicated,  but  were  not  coinci- 
dent. 

The  service  during  the  season  of  1919  has 
demonstrated  that  a  plant  of  this  type  is  effi- 
cient, dependable,  and  economical  in  operation 
and  maintenance.  During  the  7  irrigation 
months,  no  shut-downs  were  necessary  except 
for  a  few  short  periods  to  remove  sticks  and 
trash  from  the  pump,  and  only  one  man  was  re- 
quired to  handle  the  plant.  At  the  close;  of  the 
season,  the  machinery  showed  no  appreciable 
wear  and  was  in  excellent  condition. 
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New  York  Municipal 
Piers 

The  city  of  New  York  has  acquired  title  to 
more  than  a  mile  of  waterfront  on  the  east  shore 
of  Staten  Island  in  the  upper  bay  extending  from 
Tompkinsville  to  Clifton,  just  above  the  Nar- 
rows, and  has  commenced  there  the  construc- 
tion of  twelve  freight  piers  and  slips  for  ocean 
traffic.  The  piers  are  to  be  from  125  to  209  feet 
wide  and  from  1,000  to  1,160  feet  long,  separated 
by  slips  from  about  300  to  360  feet  wide  and 
with  an  ultimate  depth  of  30  feet.  They  are 
substantially  perpendicular  to  the  general  direc- 
tion of  the  bulkhead  line  and  are  to  be  equipped 
with  one  and  two-story  freight  sheds  and  abun- 
dant mechanical  freight  handling  devices,  and 
connections  to  marginal  railroads  on  shore.  Part 
of  the  dredging  has  now  been  done  and  opera- 
tions have  been  commenced  on  driving  the  large 
number  of  piles  required  for  the  piers  and  timber 
bulkheads  connecting  them. 

The  designs  of  the  piers  conform  closely  to  the 
standards  that  have  been  developed  by  the  de- 
oartment  of  docks.  The  substructure  is  sup- 
ported on  long-leaf  and  southern  yellow  pme 
piles  spaced  about  5  feet  apart,  except  under 
columns  and  railroad  tracks,  in  transverse  rows 
10  feet  apart  longitudinally,  the  spacing  being 
reduced  to  2  or  3  feet  under  the  tracks  and  in  the 
clusters  of  piles  supporting  the  shed  columns. 
The  end  piles  of  the  transverse  rows  are  diago- 
nallv  braced  above  water  level  and  are  also 
braced  bv  spur  piles.  They  have  timber  caps 
supporting  a  heavy  reinforced  concrete  floor  slab 
and  concrete  piers  for  the  shed  columns.  The 
structural  steel  framework  is  designed  to  speci- 
fications for  high-class  bridge  and  budding  con- 
struction, r    ,        1  U         J 

In  general,  the  bottom  is  of  hard  earth  and 
sand  overlaid  with  10  to  20  feet  of  mud  and  con- 
taining some  timbers  and  other  obstructions.  To 
secure  the  required  depth  of  30  feet  in  the  slips, 
a  large  amount  of  dredging  will  be  required, 
some  of  which  has  already  been  done.  Work  is 
now  in  progress  of  driving  the  piles,  of  which 
about  90,000  from  40  to  80  feet  long  are  required. 
These  have  all  been  ordered  and  are  now  being 
received  in  small  quantities  by  rail  and  boat,  but 
the  transportation  is  inadequate  and  different 
parts  of  the  work  arc  frequently  delayed  waiting 
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f(»r  j)ili's.  'I'hcrc  is  also  roiisidcrablc  difTiculty  iii 
sccuriiiji  ciioiij^h  labor  aiul  its  (juality  is  not  all 
satisfactory.  \\'a^a-s  of  $1  an  hour  and  more  arc 
paid,  hut  till-  MUM  shift  from  jol)  to  joh  and  in 
^onoral  arc-  not  rcliahlc  oi  so  clVuicnt  as  a  few 
yoars  ajj^o 

Most  of  the  i)ilrs  arc  hi-inj^  driven  with 
dro])  haniMU-rs  operated  in  lloatinj.^  Miachines,  ot 
whieh  there  is  one-  or  more  iMstalled  for  nearly 
every  one  of  the  piers.  There  is  also  generall} 
installed  a  lloatinj^  derrick  following;  each  pile 
driver  machine,  to  handle  the  caps  and  braces. 
Work  is  commenced  at  the  shore  ends  of  the 
piers  and  continued  outwards. 

On  ])ier  15,  which  is  being  constructed  by  (ieo. 
H.  Spearin.  Inc..  the  pile  driving  is  well  advanced 
and  the  usual  method  is  somewhat  modified  by 
the  use  of  a  land  machine  to  supplement  the 
floating  driver.  Ilie  floating  driver  with  a  crew 
of  10  men  drives  the  transverse  rows  complete 
at  the  rate  of  two  or  more  daily  and  is  followed 
by  20  or  30  stay-lathers  who  cap  and  brace  the 
piles.  As  the  rows  are  only  10  feet  apart,  their 
caps  provide  support  for  the  land  driver  which 
follows,  driving  the  clusters  of  piles  under  the 
column  piers.  For  this  pier  the  piles  are  de- 
livered by  railroad  cars  at  the  land  end,  trans- 
ferred to  catamarans,  towed  out,  and  floated  in 
the  water  adjacent  to  the  machine  until  used. 
They  are  lined  in,  in  the  usual  manner  by  two 
rows  of  rangers  attached  to  piles  at  the  shore 
end  and  are  spaced  by  a  movable  float  moored 
to  the  last-driven  row.  The  ends  are  bluntly 
pointed  and  they  are  dri\en  without  shoes  or 
water  jets  at  a  maximum  rate  of  about  90  per 
day  by  one  machine  operated  by  the  floating 
machine.  This  machine  drives  them  so  carefully 
that  their  projection  above  the  cut-off  is  very 
short  and  uniform,  and  in  a  lot  of  200  or  300 
observed  when  these  notes  were  taken,  none  of 
them  varied  more  than  1  or  2  feet  from  cut-oflf 
level,  thus  reducing  the  waste  to  a  very  small 
minimum.  They  are  cut  off  in  the  usual  manner, 
at  a  cost  of  about  60c  each,  by  two  men  with 
a  cross-cut  saw  operated  with  a  pair  of  guide 
strips  nailed  to  the  piles. 

The  work  is  under  the  direction  of  Dock  Com- 
missioner Murray  Hulbert  and  T.  F.  Keller,  chief 
engineer.  The  contractors  for  the  substructure 
are  the  Terry  &  Tench  Co. ;  Smith,  Hauser  & 
Mclsaac,  Inc. ;  Geo.  B.  Spearin,  Inc. ;  the  Snare 
&  Triest  Co. ;  B'arth  S.  Cronin,  Inc. ;  and  the 
Phoenix  Construction  Co. 


pounds  or  less,  to  a  maximum  charge  of  $8(3.40  a 
year  for  trucks  with  a  carrying  cai)acity  of  20,- 
000  pounds. 


New  Jersey  to  Increase  Auto  Licenses 

It  is  reported  that  the  legislature  of  the  state 
of  New  Jersey  which  will  convene  on  September 
8.  will  be  urged  by  the  State  Highway  Commis- 
sion to  adopt  a  bill  making  substantial  increases 
in  motor  vehicle  licenses.  Such  a  bill  was  passed 
bv  the  House  at  the  last  session  but  not  by  the 
.Senate.  It  is  estimated  that  the  increase  pro- 
posed would  raise  $600,000  additional  for  the 
use  of  the  Highway  Department.  The  plan  is 
to  charge  licenses  according  to  the  gross  weight 
and  carrying  capacity  of  the  vehicle,  from  $7.20 
a  ^•ear  for  those  with  a  carrying  capacitv  of  1.000 


Treating  ihe  Wasle  of 
l\i(  kinglown,  (Chicago 


Review  of  tests  and  conclusions  reached 
during  the  past  few  years,  and  descrip- 
tion of  plant  decided  upon. 


In  the  yards  of  Packingtown,  Chicago,  there 
are  killed  annually  about  12  million  head  of  ani- 
mals, comprising  cattle,  calfs,  hogs  and  sheep, 
with  a  total  weight  of  about  4  billion  pounds. 
Practically  all  of  the  material  in  the  animal  is  put 
to  some  use,  less  than  1  per  cent  of  it  being  re- 
jected. This  1  per  cent  is  carried  away  by  the 
sewers  leading  from  this  district.  One  per  cent 
seems  a  small  amount,  but  1  per  cent  of  4  billion 
pounds  is  no  insignificant  matter  when  found  in 
sewage,  amounting  to  between  50  and  75  tons  of 
dry  solids  per  day  in  the  sewage  from  this  dis- 
trict and  equivalent  to  the  pollution  from  a  popu- 
lation of  about  one  million  people. 

The  treating  of  this  sewage  so  as  to  prevent 
pollution  of  the  channels  and  streams  through 
which  the  sewage  effluent  flows  has  become  yearly 
a  more  urgent  problem  for  the  Sanitary  District. 
A  narration  of  the  means  studied  and  undertaken 
by  the  city  to  meet  this  problem  was  given  in  a 
paper  by  Langdon  Pearse,  sanitary  engineer  of 
the  Sanitary  District  of  Chicago,  before  the  West- 
ern Society  of  Engineers.  From  this  paper  the 
following  facts  are  abstracted. 

Owing  to  the  enormous  amount  as  well  as 
character  of  the  solids  in  the  drainage  from  this 
district,  it  has  become  absolutely  necessary  for 
the  city  to  remove  a  large  part  of  the  suspended 
matter  and  further  purify  the  liquid  before  finallv 
discharging  the  effluent  to  flow  through  the 
drainage  canal  and  the  Illinois  river  into  the 
Mississippi.  The  city  considered  that  the  pack- 
ers should  stand  a  large  part  of  the  expense  of 
treating  the  sewage  from  the  Packingtown  dis- 
trict, and  originally  asked  them  to  pay  85  per 
cent  while  the  sanitary  district  paid  the  remain- 
ing 15.  The  packers,  on  the  other  hand,  thought 
that  they  should  not  be  asked  to  pay  more  than 
40  per  cent.  The  packers  finally  agreed  tentative- 
ly to  pay  60  per  cent  of  the  cost.  Some  of  the 
civic  organizations  thought  that  the  public 
should  not  pay  more  than  15  per  cent  but  finallv 
agreed  to  the  40  per  cent  as  a  compromise.  There 
appeared  to  be  no  precedent  for  reaching  a  de- 
cision in  a  case  of  this  kind,  nor  anv  established 
rule  by  which  the  equity  of  the  problem  could 
be  worked  out  along  exact  or  mathematical  lines. 

On  the  scientific  side,  study  of  the  method  of 
treating  the  sewage  was  begun  seriously  in  1911. 
With  the  cooperation  of  the  packers,  who  paid 
$2,500   toward    the    cost,    a    testing    station    was 
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established  and  run  for  two  years.  The  sewage 
was  studied  and  it  was  found  that  its  strength 
was  about  eight  times  as  strong  as  the  average 
sewage  from  the  rest  of  the  city. 

A  grit  chamber  was  used  to  study  the  removal 
of  grit  and  fat.  There  was  not  much  grit,  but 
the  chamber  removed  at  times  as  much  as  1,000 
pounds  of  fatty  scum  per  million  gallons,  al- 
though when  the  weather  was  warm  and  other 
conditions  contributed,  the  amount  might  fall 
to  5  pounds.  Much  more  grease  was  collected 
in  cold  weather,  when  the  temperature  of  the 
sewage  apparently  fell  below  the  melting  point  of 
the  grease. 

For  sedimentation,  Imhoff  tanks  were  used  and 
removed  from  60  to  70  per  cent  of  the  suspended 
matter.  Chemical  precipitation,  using  iron  and 
lime,  removed  from  3  to  6  and  sometimes  8  cubic 
yards  of  sludge  per  million  gallons,  the  sludge 
having  a  very  bad  odor.  The  effluent  was  treat- 
ed on  a  filter  at  the  rate  of  ^  of  a  million  gallons 
per  acre  per  day.  A  rotary  screen  covered  with 
30-mesh  wire  was  tested  and  was  found  to  re- 
move from  500  to  1000  pounds  of  dry  material 
per  million  gallons.  The  efflluent,  when  passed 
through  a  settling  tank,  deposited  about  three 
times  as  much  as  this  in  the  tank,  showing  that 
the  fine  solids  which  were  not  intercepted  by  the 
screen  greatly  exceeded  the  coarse  solids  in  vol- 
ume. However,  in  the  report  made  in  1915  the 
engineers  recommended  that  the  sewage  be  pass- 
ed through  fine  screens,  followed  by  tanks  and 
possibly  by  sprinkling  filters,  feeling  that  the 
screen  was  beneficial  and  should  be  used. 

EXPERnrENTS  WITH  ACTIVATED  SLUDCE 

A  few  months  after  this  report  had  been  pre- 
pared, the  activated  sludge  process  began  to  at- 
tract attention  abroad  and  the  substituting  of 
this  for  sprinkling  filters  was  tried  in  an  experi- 
mental plant.  This  plant  was  operated  for  about 
two  years,  consisting  of  a  rotary  screen  30-mesh 
.(20-mesh  being  substituted  later)  and  an  acti- 
vated sludge  plant.  At  first  the  sewage  was 
aerated  with  the  sludge,  but  later  they  tried  re- 
aerating  the  sludge  on  its  return  to  see  if  there 
were  any  economy  in  this.  It  was  found  that  the 
amount  of  air  could  be  reduced  and  also  the 
space  required  for  the  tanks.  Apparently  about 
12  per  cent  less  area  was  needed  for  the  tanks, 
but  the  complication  of  the  process  was  in- 
creased. 

After  aerating,  the  sewage  was  passed  through 
settling  tanks,  of  which  dift'erent  types  were 
tested.  The  Dortmund  tank,  in  which  the  sew- 
age enters  near  the  center  and  flows  outward  to 
the  circumference,  gave  better  results  than  a 
straight-flow  tank.  An  inclined  tank  gave  by  far 
the  greatest  efficiency  but  would  be  rather  ex- 
pensive to  build.  The  engineers  favor  for  the  ac- 
tual operating  plant  the  use  of  a  Dorr  tank,  which 
is  a  shallow  circular  tank  in  which  sludge  is 
slowly  pushed  toward  the  center  by  squeegees  in 
a  given  number  of  hours,  according  to  the  design, 
when  it  can  be  pumped  out. 

The  activated  sludge  process  gave  the  best  re- 
moval of  suspended  matter  and  the  clearest 
effluent  of  any  of  the  processes  tried.     From  80 


to  90  per  cent  stability  was  secured  in  the  sum- 
mer and  from  30  to  60  per  cent  in  the  winter. 
The  removal  of  suspended  matter  was  high  and 
the  actual  sludge  removed  totaled  85  to  90  per 
cent  of  the  suspended  matter  removed ;  the  sus- 
pended matter  being  the  solids  taken  out  of  the 
sewage  and  the  sludge  being  the  solids  as  re- 
moved from  the  tanks.  This  is  considerably 
closer  than  has  been  found  in  other  experimental 
work  and  showed  that  there  was  very  little  di- 
gestion of  the  sludge  in  these  particular  tanks. 

Having  practically  settled  upon  the  theoretical 
principles  of  treatment,  the  actual  designing  of  a 
plant  was  undertaken  by  Mr.  Pearse,  represent- 
ing the  district,  and  W.  D.  Richardson,  chief 
chemist  of  Swift  &  Co.,  representing  the  packers. 
They  recommended  an  intercepting  sewer  to 
keep  the  Packingtown  sewage  separate  from  the 
rest  of  the  city's  sewage.  The  former  would  then 
contain  the  waste  from  the  packing  houses  and 
the  domestic  sewage  from  the  employees  living 
in  the  district.  A  survey  of  the  situation  indi- 
cated that  it  was  not  worth  while  to  endeavor  to 
separate  these  two  kinds  of  sewage.  This  inter- 
cepting sewer  would  lead  to  an  area  of  8  acres 
owned  by  the  district  at  the  intersection  of  the 
east  and  west  arms  of  the  south  fork  of  the  south 
branch  of  the  Chicago  river.  The  smallness  of 
the  area  available  probably  would  increase  the 
cost  of  the  plant.  Another  site,  however,  was 
available,  and  at  the  time  Mr.  Pearse  presented 
his  paper  the  question  of  site  had  not  been 
decided,  being  deferred  partly  because  of  legal 
complications. 

The  plant  in  general  would  consist  of  fine 
screens,  a  combined  grit  and  grease  skimming 
chamber,  an  aeration  tank,  and  a  settling  tank. 
There  would  also  be  filter  presses  for  reducing 
the  water  content  of  the  sludge  from  98  or  99 
per  cent  down  to  75  or  80  per  cent,  and  rotary 
driers  in  which  the  moisture  could  be  reduced  to 
10  per  cent,  permitting  the  use  of  the  sludge  cake 
as  commercial  fertilizer. 

In  designing  the  plant  the  period  of  contact 
was  taken  as  8  hours,  4  cubic  feet  of  air  was  pro- 
vided per  gallon  of  sewage,  and  the  settling  tanks 
were  designed  for  one  hour  of  sedimentation. 

This  was  the  condition  when  the  war  interfered 
with  any  further  development  of  the  proposition. 
Mr.  Pearse  suggested  that  the  plant,  when  begun, 
could  be  constructed  and  put  into  use  progres- 
sively. Thirty-mesh  screens,  for  instance,  could 
be  built  quickly  and  be  ready  when  the  intercept- 
ing sewer  was  completed,  and  be  operated  until 
the  rest  of  the  plant  had  been  built  up  to  its  full 
capacity. 

The  cost  was  estimated  in  1917  at  31/2  million 
dollars  for  construction  and  $850,000  a  year  for 
operation,  interest  and  depreciation.  Of  the 
operation  cost.  $207,000  was  for  electrical  current 
at  the  rate  of  .7  cents  per  k.w.h.,  a  great  amount 
being  required  for  furnishing  4  cubic  feet  of  air 
per  gallon  of  sewage.  The  labor  cost  was  esti- 
mated at  $100,000.  It  was  believed  not  only  by 
the  engineers  of  the  Sanitary  District  but  also  by 
th'e  packers  that  the  sludge  which  could  be  re- 


Ski'tkm  •'•  » 


hi. 'It 


I'  I    I'.  I 


W    OH    K  S 


253 


covcTi-d  li;i(l  ;i  cotniiuMcial  value,  Mr.  I'c-arsc  say- 
ing. "I  think  that  was  the  reason,  lar^jely,  why 
Ihi-  packers,  for  tlio  first  time  in  their  history, 
agreed  that  a  sewage  treatment  process  was  prac- 
tical and  assented  to  activated  shidK<'.  'I^hc  dis- 
trict had  a  ^reat  deal  of  dilTiculty  in  interesting^ 
tlieiii  in  otiu-r  j)rocesses,  even  though  the  experi- 
menial  plant  had  demonstrated  what  was  ])rac- 
ticalde.     Tiie  dried  slnd^e  apparent  1\    lias  a  sale 


value  sulfnient  to  ollset  a  j^art  (A  the  oj^eratin}; 
cost,  say  $2(X),(XX)  to  $4(X),0CX)  a  year.  This  would 
not  by  any  means  pay  the  cost  of  operatinj^,  in- 
cluding; interest  and  sinking'  fund,  but  it  would 
more  than  pay  the  cost  of  recovery  of  the  sludge, 
riiere  is  also  some  return  in  the  way  of  grease, 
hnt  this  is  difficult  to  estimate  because  of  the 
varvinj^^  amount  of  (grease  that  is  recovered.  It 
.iinonnts.   houi'vcr,   l'»  about  $20,CKX).  ' 


Land   Plattini::  in  Akron.  Ohio 


Rules  and  regulations  adopted  by  the  City  Planning  Commission  governing 
the  platting  of  land  and  approval  of  allotment  plats.     Regulations  and  sug- 
gestions concerning  tree  planting. 


The  City  Planning  Commission  of  the  City  of 
Akron,  Ohio,  on  June  15,  1920,  adopted  as  its 
standard  requirements  certain  rules  and  regula- 
tions governing  the  platting  of  land  and  the  ap- 
proval of  allotment  plats  within  the  jurisdiction 
of  the  commission.  Somewhat  abbreviated  by 
substituting  informal  for  formal  statement,  these 
regulations  arc  as  follows : 

l'Ul■:LIMl^.\K^    pl.ans 

A  preliminary  street  plan  shall  be  submitted  to 
the  commision  and  be  tentatively  approved  by 
it  before  the  allotter  will  be  authorized  to  pro- 
ceed. The  scale  of  this  plan  is  optional  but  it 
must  show  contours,  all  trees  over  8  inches  in 
diameter,  water  courses,  property  lines  and  other 
existing  features,  show  the  acreage,  proposed 
minimum  width  of  lots  and  the  name  of  the  allot- 
ter. It  must  be  accompanied  by  a  vicinity  plat 
showing  existing  streets  in  the  surrounding  terri- 
tory. 

GENERAL    REQUIREMENTS 

Major  or  traffic  streets  shall  be  not  less  than 
60  feet  wide,  and  the  commission  may  require 
70,  80,  or  90  feet,  or  more.  Minor  or  residence 
streets  shall  be  50  feet  or  more  in  width. 

The  street  corners  shall  be  rounded  with  a 
radius  of  not  less  than  5  feet. 

All  streets  shall  be  co-terminous  w^ith  exist- 
ing streets  at  the  same  or  greater  width,  unless 
a  variation  be  deemed  advisable  by  the  commis- 
sion. 

Cross  streets  shall  be  located  at  intervals  of 
not  more  than  600  nor  less  than  400  feet,  except 
where  the  commission  deems  existing  condi- 
tions justify  a  variation   from   this. 

Grades  shall  be  the  flatest  possible,  but  none 
shall  exceed  5  per  cent  on  traffic  streets  or  10 
per  cent  on  residence  streets. 

No  residence  lot  shall  be  less  than  45  feet  wide. 
Corner  lots  shall  be  of  sufficient  width  to  permit 
a  side  street  set-back  restriction  of  not  less  than 
15  feet.     All  side  lines  of  lots  shall  be  at  right 


angles  or  radial  to  the  street  lines,  unless  a  var- 
iation from  this  will  give  a  better  street  and 
road  plan.  The  engineer  of  the  commission  will 
take  all  levels  for  street  profiles  and  establish 
all  grades,  charging  the  cost  to  the  allotment 
owner.  He  will  also  check  all  boundary  sur- 
veys on  the  ground  after  the  preliminary  plat 
has  been  approved  by  the  commission,  charg- 
ing this  also  to  the  owner.  Before  this  survey 
will  be  made,  a  print  must  be  filed  with  the  com- 
mission showing  all  survey  points,  lines  and 
angles  as  found  on  the  ground  and  also  as  given 
in  the  deeds,  iron  rods  or  pipes  being  set  at  all 
boundary   corners. 

The  owner  must  set  monuments  at  all  bound- 
ary corners  and  all  street  intersections,  as  indi- 
cated by  the  planning  engineer,  the  tops  of  the 
rnonuments  to  conform  to  the  final  grade  of  the 
sidewalk  or  pavement.  If  these  have  not  been 
set  when  the  plat  is  accepted,  the  owner  must 
deposit  with  the  commission  a  certified  check 
estimated  by  it  to  be  sufficient  to  cover  the  cost 
of  setting  said  monuments,  this  check  to  be  re- 
turned after  the  monuments  have  been  set.  Un- 
less they  have  been  set  within  three  months  after 
the  expiration  of  the  time  limit  fixed  in  the  bond 
for  the  grading  of  streets,  the  commission  or 
the  city  may  set  the  monuments  with  the  pro- 
ceeds of  the  check. 

The  owner  shall  also  give  a  bond  to  guarantee 
grading  of  new  streets  and  public  places,  laying 
6-foot  cinder  walks,  erecting  street  signs  and 
providing  drainage  satisfactory  to  the  engineer 
of  the  commission  ;  also  for  improving  such  streets 
as  the  commission  may  require  and  at  least  one 
street  that  will  provide  access  to  the  allotment 
from  a  street  that  has  an  existing  improvement. 

Trees  shall  be  planted  of  a  size  and  variety  and 
in  the  location  prescribed  by  the  commission  and 
a  bond  furnished  to  cover  the  cost  of  maintain- 
ing the  trees  for  a  period  of  two  years. 

Storm  drains  will  be  required  where  deemed 
necessarv. 
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The  minimum  set-back  or  building  line  shall 
be  15  feet  from  the  street  line,  but  more  than 
15  may  be  required  where  depths  of  lots  and 
neighborhood  conditions  warrant  it. 

Easement  not  less  than  10  feet  wide,  5  feet 
on  each  side,  for  public  service  poles,  pipes,  con- 
duits, etc.,  will  be  required  along  the  rear  of 
lots  and  in  other  locations  where  necessary.  The 
owner  must  also  furnish  a  copy  of  his  form  of 
sale  contract  showing  restrictions. 

In  residential  allotments  the  commission  will 
require  the  allottcr  to  dedicate  for  play  grounds 
an  area  which  it  deems  adequate.  An  abstract 
of  title  or  other  evidence  satisfactory  to  the  Di- 
rector of  Law,  showing  good  title,  must  be  fur- 
nished the  commission. 

The  commission  must  also  approve  of  the  use 
to  be  made  of  the  property  as  that  for  which 
it  appears  to  most  appropriate  and  suitable. 

RECORD    PLATS 

Record  plats  shall  be  prepared  on  a  scale  of 
50  feet  to  1  inch  and  on  sheets  24  inches  by  26 
inches,  a  plan  map  on  a  smaller  scale  being  filed 
also  when  more  than  1  sheet  is  needed.  This 
map  shall  show  names  of  adjoining  owners ; 
lengths  of  tangents,  radii,  arcs,  and  chords  and 
central  angles  for  all  street  curves  and  corners ; 
chord  lengths,  arcs,  and  central  angles  for  front- 
age on  each  lot  on  curves,  and  all  interior  angles 
for  every  lot.  The  commission's  engineer  will 
check  this  print,  charging  the  cost  to  the  allotter. 
The  record  print  will  then  be  the  property  of  the 
planning  commission. 

In  addition,  the  commission  requires  that  there 
be  placed  on  this  plat  notations  of  such  building 
regulations  of  the  commission  as  may  be  ap- 
propriate. For  instance:  "On  residence  lots, 
all  residences  and  other  structures  more  than  15 
feet  in  height  shall  be  placed  not  less  than  7.5 
feet  from  each  side  line  of  the  lot ;  and  no  part 
of  the  structure,  such  as  porch  or  steps,  shall 
extend  beyond  the  building  line."  Some  of  the 
other  requirements  are  that  no  barn  or  separate 
out-building  is  permitted  on  a  corner  lot  of  less 
than  15,000  square  feet  area,  although  a  garage 
TTiay  be  built  as  part  of  a  residence  on  a  smaller 
lot.  The  print  must  state  the  date  by  which  the 
streets  will  be  graded  to  the  full  width,  grade 
and  cross  sections  established,  and  when  the 
street  signs  will  be  placed. 

The  commission  suggests  that  the  following 
clause  be  placed  on  the  record  tracing  of  resi- 
dence allotments  to  assure  a  proper  develop- 
ment: "For  a  period  of  25  years  hereafter,  no 
dwellings  shall  be  erected  or  maintained  on  this 
allotment  to  accommodate  or  make  provision  for 
more  than  10  families  on  any  acre  of  land,  ex- 
clusive of  street,  nor  more  than  a  proportional 
number  of  families  on  a  fractional  part  of  any 
acre  of  land." 

According  to  the  charter  of  the  city  of  Akron, 
the  planning  commission,  is  "empowered  to  make- 
plans  and  maps  of  the  whole  or  of  any  portion 
of  the  citv  and  also  of  any  land  outside  the  city 
within  a  distance  of  three  miles  beyond  the  limits 
of  the  city.     Xo  plan  or  plat  subdividing  the  land 


within  the  city  limits  or  within  three  miles  be- 
yond the  city  limits  shall  be  entitled  to  be  re- 
corded in  the  office  of  the  recorder  of  Summit 
county  without  the  approval  of  the  planning  com- 
mission." 

SMAUK    TKKK    I'l.ANTINt; 

At  the  same  date  the  commission  adopted 
regulations  that  all  street  trees  planted  within 
three  miles  of  the  city  limits  must  be  approved  by 
the  commission  or  its  representative  and  be 
planted  according  to  certain  specifications  which 
it  gives  in  detail. 

The  only  kinds  of  trees  permitted  will  be  one 
of  the  following:  Norway  maple,  Sugar  maple. 
Buckeye,  Hornbeam,  Hackberry,  Maidenhair, 
Honey  locust.  Oriental  plane,  European  linden, 
Red  oak.  Pin  oak  and  American  elm.  The  com- 
mission especially  prohibits  the  Silver  maple. 
Ash  leaved  maple,  Tree  of  Heaven  and  Poplars. 
Where  the  distance  between  building  lines  is 
less  than  75  feet  it  advises  the  use  of  either  the 
Hornbeam,  Hackberry,  Maidenhair,  Honey  lo- 
cust or  Pin  oak. 

Trees  must  be  at  least  lyi  inches  in  diameter 
one  foot  above  the  ground  when  planted.  The 
lowest  branches  shall  be  between  7^2  and  9y2 
feet  above  the  ground. 

Intervals  between  trees  must  be  at  least  40  feet. 
They  may  be  spaced  either  opposite  or  staggered 
but  should  be  planted  in  definite  relation  to  each 
other.  No  tree  shall  be  less  than  18  feet  from  a 
curb  corner. 

Where  practicable,  present  and  probable  future 
approaches  to  dwellings  and  garages  shall  be 
considered  in  locating  trees. 

The  desirable  minimum  width  of  planting  strip 
between  curb  and  sidewalk  is  5  feet,  and  wider 
if  conditions  permit. 

April,  May,  October  and  November  are  the 
best  planting  months.  If  the  soil  is  not  favor- 
able, not  less  than  2  cubic  yards  favorable  soil 
shall  be  placed  around  each  tree  planted. 

Trees  should  be  mulched  and  artificially  wa- 
tered for  at  least  two  years  after  planting.  At- 
tractive tree  guards  should  be  used  to  protect 
the  trees  against  mutilation  and  other  injury. 
Trimming  or  removing  trees  shall  be  done  only 
with  the  approval  and  under  the  direction  of  the 
commission. 

The  commission  states  that  the  variety  of  tree 
and  other  requirements  and  suggestions  are  all 
based  upon  local  conditions,  which  may  not 
applv  to  other  localities.  Certain  trees,  however, 
are  prohibited  because  of  undesirable  growth,  in- 
cluding the  clogging  of  sewers  with  roots,  the 
heaving  of  sidewalks,  brittleness  of  branches, 
and  short  lives. 


Salt  for  Dust  Laying 

The  city  officials  of  Elmira,  N.  Y..  announced 
a  few  days  ago  that  they  expected  to  use  salt 
for  sprinkling  the  roads  in  place  of  the  oil  which 
they  had  wished  to  use  but  which  the  city  found 
itself  unable  to  buy.  Unrefined  salt  will  be  pur- 
chased, presumably  from  Syracuse,  and  used  in 
The  sprinkling  wagons  for  this  purpose. 
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Tunnel  Lining 

In  sound  dry  rock,  tunnel  lining  may  be,  like 
the  snakes  in  Ireland — minus.  In  other  dry  ma- 
terial they  may  be  designed  simply  to  protect  the 
excavation  from  falling  roofs  and  walls,  easily 
constructed  and  of  a  great  variety  of  types  and 
dimensions.  In  soft  materials,  generally  en- 
countered in  shield  driven  tunnels,  the  lining  has 
several  important  functions  including  the  protec- 
tion of  the  roof,  sides  and  bottom,  the  exclusion 


of  vvaUr,  ic.si.->lance  icj  lieavy  and  sometimes  un- 
balanced external  pressure,  sometimes  resistance 
to  bending  nujinents,  and  aften  temporary  resist- 
ance to  iiileriial  air  pressure. 

These  rcfjuireiiieiits,  although  they  may  be 
approximately  met  by  a  simple  sectional  steel  or 
iron  shell,  and  to  a  greater  or  less  degree  by 
simple  brick  or  concrete  linings  which  have  been 
used  satisfactorily,  are  generally  provided  for  by 
a  compound  shell  composed  of  cast  iron  .segments 
heavily  lined  with  monolithic  concrete  strong 
enough  to  reinforce  the  more  costly  cast  iron, 
l)rovi(le  against  the  ultimate  possible  deteriora- 
tion of  the  latter,  insure-  mtjre  perfect  water 
tightness  and  i)rovide  a  smooth  and  regular  in- 
terior finish. 

The  construction  of  such  a  lining  is  generally 
an  elaborate,  slow,  and  costly  operation  begin- 
ning with  the  rapid  assembly  of  the  cast  iron 
sediments  within  the  shields,  followed  by  exterior 
packing  or  grouting  to  reduce  and  equalize  ex- 
ternal pressure.  The  application  of  the  com- 
paratively thin  concrete  lining  to  this  shell  which 
must  generally  be  done  as  rapidly  as  possible  and 
without  obstructing  other  operations  in  the  long 
and  very  narrow  limits  of  the  tunnel,  presents 
many  difficult  and  expensive  features  some  of 
which  will  be  described  on  page  247  and  in  sub- 
sequent articles. 

The  work  there  referred  to  includes  recent  con- 
struction on  several  miles  of  subaqueous  single 
track  railroad  tunnels,  executed  with  the  best 
skill  and  experience  and  equipment  available,  and 
may  be  taken  for  the  most  advanced  practice  and 
development  in  this  class  of  w^ork. 

The  outstanding  features  are  the  mixing  of 
concrete  in  the  shafts;  transportation  in  electric 
hauled  dump  cars  and  within  limits  by  pneu- 
matic process;  the  use  of  short  units  of  collap- 
sible steel  forms  combined  in  long  sections  and 
mounted  on  traveling  steel  towers  permitting 
traffic  through  them  ;  the  hoisting  of  concrete  at 
the  forms;  placing  a  small  quantity  of  it  by  the 
atomizer  process  without  forms ;  and  the  grout- 
ing of  the  concrete  lining  itself  within  the  iron 
shell. 

These  processes  have  all  been  developed  to  a 
practical  efficiency  that  reflects  great  credit  on 
the  engineers  and  contractors  who  designed  and 
executed  the  work  under  many  difficulties  includ- 
ing labor  troubles,  and  is  depended  on  for  per- 
manancy  and  thorough  reliability.  Future  work 
possessing  probably  the  same  characteristics  may 
be  modified  by  improvements  in  the  details, 
methods  and  appliances  such  as  are  always  in 
line  to  expedite  work  and  reduce  cost. 


Treating  Unusually  Strong  Sewage 

Information  has  appeared  from  time  to  time 
during  the  past  few  years  concerning  the  experi- 
ments which  have  been  made  in  treating  the  sew- 
age from  Packingtown,  Chicago,  which  is  un- 
usually strong,  containing  large  amounts  of 
waste  from  the  packing  houses  in  addition  to 
the  domestic  sewage  of  the  workmen  living  in 
that  district.  The  summing  up  of  these  tests  and 
the  conclusions  from  them  bv  Mr.  Pearse,  who 
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has  been  connected  with  the  investigations  from 
the  beginning,  is  exceedingly  interesting,  bring- 
ing up  to  date  as  it  does  the  results  of  these  ex- 
periments. Mr.  Pearse's  resume  is  abstracted  in 
another  part  of  this  issue. 

It  will  be  noted  that  the  engineers  kept  well 
abreast  of  progress  in  the  art  of  sewage  treat- 
ment in  their  investigations,  being  among  the 
first  in  this  country  to  make  practical  tests  of 
the  activated  sludge  method.  They  found  that 
this  process  gave  a  better  removal  of  suspended 
matter  and  a  clearer  effluent  than  did  the  Imhoff 
tank  or  any  other  tank  process  tried.  They  con- 
cluded, however,  that  it  was  advisable  to  pass 
the  sewage  through  fine  screens  before  subject- 
ing it  to  tank  treatment.  The  final  plant  was 
designed  to  consist  of  fine  screens,  a  combined 
grit  and  grease  skimming  chamber,  a  modified 
activated  sludge  treatment,  and  a  final  settling 
tank ;  with  filter  presses  and  rotary  driers  for  re- 
ducing the  sludge  to  commercial  fertilizer. 

Not  the  least  interesting  feature  of  the  report 
is  the  statement  that  the  packers  appeared  to  be 
convinced  that  there  was  commercial  value  in 
the  sludge  recovered  by  this  process,  to  this  be- 
ing attributed  a  considerable  part  of  the  succesis 
that  the  city  had  in  enlisting  their  co-operation 
in  solving  the  problem. 


ness,  as  is  so  often  the  case  during  the  two  or 
three  coldest  months. 


Road  Work  For  Winter 

About  nine  months  ago  this  paper  urged  con- 
tractors and  road  authorities  to  prepare  for  the 
summer's  construction  program  by  getting  their 
plant  in  order,  arranging  for  contracts,  and  so 
far  as  possible  distributing  the  stone,  gravel  and 
other  materials  which  would  be  needed  in  the 
construction. 

Similarly,  as  the  close  of  the  construction  sea- 
son approaches,  we  urge  that  consideration  be 
given  to  preparation  for  the  winter  season. 
Where  contracts  are  holding  over  to  next  year 
or  have  been  let  for  next  year's  work,  or  where 
the  work  is  being  done  by  day  labor  by  highway 
authorities,  much  can  often  be  gained  not  only 
in  time  but  in  saving  of  cost  by  planning  to  do 
a  large  part  of  the  hauling  through  the  winter. 
And  such  planning,  if  the  best  part  of  the  winter 
is  to  be  used,  means  laying  plans  during  the  next 
few  weeks  and  arranging  for  the  necessary  men 
and  implements,  trucks  and  other  vehicles,  etc. 

Where  roads  are  apt  to  be  soft  in  spring,  the 
best  season  for  hauling  heavy  loads  is  during  the 
cold  winter  weather  when  the  roads  are  frozen 
hard.  Moreover,  it  is  frequently  possible  to  save 
long  detours  by  hauling  directly  across  swampy 
or  boggy  land  when  this  is  frozen  in  the  winter 
and  covered  with  a  foot  or  two  of  snow. 

Actual  experiences  in  winter  work  of  this  kind 
in  the  northwest  are  described  in  this  issue  and 
many  suggestions  may  be  obtained  by  those  en- 
sraged  in  roadwork  whereby  it  may  be  possible 
for  them  to  do  winter  hauling  at  a  great  saving 
in  cost.  Another  advantage  is  that,  by  provid- 
ing work  through  the  winter,  foremen  and  some 
of  the  most  desirable  laborers  can  be  retained  on 
the  payroll  at  no  loss  to  the  contractor,  and 
horses  will  not  be  eating  their  heads  off  in  idle- 


Proposed   Dam  at  Windsor  Locks 

The  recent  creation  of  a  Federal  Water  Power 
Commission  has  been  followed  very  quickly  by 
numerous  applications  from  all  sections  of  the 
country  for  permission  to  establish  water  power 
plants.  Among  these  is  an  application  recently 
filed  by  the  Connecticut  River  Company  to  dam 
that  river  at  Windsor  Locks.  The  dam  would 
not  only  provide  power  but,  in  connection  with 
it,  there  would  be  locks  and  canals  which  would 
make  navigable  a  considerable  stretch  above  the 
dam  which  is  not  now  available  for  boats  of  large 
dimensions. 

The  locks  proposed  to  be  constructed  in  con- 
nection with  the  dam  would  accommodate  boats 
380  feet  long,  60  feet  beam  and  40  foot  draft,  and 
it  is  said  that  this  would  permit  boats  of  this 
size  to  ascend  the  river  to  Springfield  and 
Holyoke.  The  power  plant  would  generate  an 
average  of  40,000  horsepower.  The  plans  for  this 
improvement  were  approved  by  government 
engineers  a  few  years  ago,  at  which  time  it  was 
estimated  that  the  cost  would  be  about  $4,000,000 
Probably  present  prices  would  make  the  cost 
double  this. 

The  completion  of  the  river  navigation  plans 
would  call  for  a  movable  dam  further  down  the 
river  with  a  lock  around  it,  and  a  canal  through 
the  f.ats  at  East  Hartford  in  order  to  get  around 
the  Hartford  bridge. 


Rats  in  Portland's  Dump 

Commissioner  Mann,  under  authorization  of 
the  Portland  city  council,  wants  the  aid  of  some- 
one who  can  kill  the  thousands  of  rats  that  infest 
the  refuse  dump  adjacent  to  the  municipal  in- 
cinerator. 

Incinerator  superintendent  Belbert  reported  to 
the  council  that  more  rats  now  inhabit  the  dump 
than  ever  before. 

Commissioner  Mann  visited  the  dump  recently 
and  found  the  rats  so  numerous  that  beaten 
paths  had  been  formed,  winding  from  the  top  of 
the  dump  to  entrances  to  the  homes  of  the 
rodents. 

Persons  living  near  the  dump  and  employes  at 
the  incinerator  say  the  rats  frolic  there  every 
nigl;.t,  sleeping  in  the  daytime,  and  that  scamper- 
ing over  empty  cans  at  night  they  make  noise 
enough  to  disturb  the  sleep  of  people  living 
nearby. 

The  superintendent  of  the  incinerator  said  the 
recent  dumping  of  thousands  of  rotted  water- 
mellons  brought  joy  to  the  rodents,  for  ordinary 
there  is  little  food  on  the  dump  and  the  rats  are 
kept  busy  in  their  search  for  sustenance. 

A  few  days  ago  Commissioner  Mann  purchased 
a  virus,  which  was  used  in  ridding  Washington 
park  of  rats,  being  sprinkled  on  food  thrown  out 
for  the  rodents.  The  park  bureau  was  unable  to 
purchase  this  poison  last  year  and  the  commis- 
sioner now  is  making  an  eflFort  to  locate  enough 
of  it  to  rid  the  dump  of  rats.  Failing  this,  he  will 
try  some  other  plan. 
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Types  of  inverts  used,  after  testing  differ- 
ent  types  to  destruction,  and  after  con- 
structing   part    of    the    line.      Effect    of 
alkali  soil. 


TYPES  OF   INVERTS   USED 

The  standard  invert  used  throughout  during 
the  1915  construction  program  and  until  April, 
1916  was,  in  form,  a  concrete  slab  as  wide  as  the 
extreme  spread  of  the  feet  of  the  arch,  from  out- 
side to  outside,  with  a  curved  upper  surface 
struck  to  a  radius  of  14  feet  for  the  aqueduct  9 
feet  high  (the  largest  size  used),  and  8  feet  lyi 
inches  for  the  aqueduct  5  feet  4>)4  inches  high, 
(the  smallest  size  used). 

The  slab  was  6  inches  thick  in  the  center  and 
for  a  certain  distance  each  side,  then  built  on  a 
uniform  flat  slope  to  the  full  width  required,  and 
was  laid  in  15-foot  lengths,  with  a  crimped  copper 
expansion  joint  between  each  two  adjacent  slabs, 
in  advance  of  and  to  form  a  footing  for  the  arches. 

During  the  first  year's  work  it  was  next  to  im- 
possible to  get  the  contractors'  men  to  properly 
consolidate  the  foundation  along  the  edges  of  the 
trench,  particularly  where  the  soil  was  of  clay, 
the  temptation  being  strong  to  trim  the  surface 
to  the  exact  grade  required  with  sharp  shovels, 
which  cut  it  like  cheese  and  left  a  fine  surface  for 
the  concrete.  This  operation,  however,  left  the 
top  surface  uncompacted  and  capable  of  consid- 
erable compression  under  moderate  loads,  and  a 
large  percentage  of  the  fine  cracks  in  the  invert 
were  due  to  this  fact. 

Finally  it  was  required  that  all  compressible 
clay  sub-grades,  particularly  in  shallow  cuts  and 
where  the  trench  was  moist  or  wet,  should  be 
covered  with  a  thin  layer  of  gravel,  to  be  heavily 
hand-rammed  for  a  wddth  of  about  three  or  four 
feet  along  the  outside  edges.  When  it  is  realized 
that  a  deflection  of  only  about  one-thirtieth  of  an 
inch  would  cause  cracks  in  the  inverts,  the  reason 
for  a  hair-line  crack  along  the  center  of  the  invert 
when  the  back  fill  w^as  put  over  an  arch  is  easily 
understood,  where  the  sub-grade  was  simply 
trimmed  with  a  shovel.  The  uncompacted  soil 
would  at  times  exhibit  that  much  compression 
under  loads  of  only  700  pounds  per  square  foot, 
or  about  5  pounds  per  square  inch.  Rolling  these 
sub-grades,  even  under  planks  on  a  gravel  bed, 
was  impracticable;  it  would  jelly  below  the  sur- 
face and  work  into  waves  ahead  of  the  roller; 
hand  compacting  by  heavy  rammers  on  a  thin 
bed  of  gravel  seemed  to  be  the  best  means  of 
getting  hard  enough  bottom  ;  and  when  this  was 
done  properly  and  conscientiously,  as  it*  was 
after  the  first  season's  work  had  shown  the  con- 
tractors and   inspectors  the  results  of  laxity  in 

*Continiied  from  Page  236. 


this  regard,  the  hair-line  cracks  from  this  cause 
were  practically  eliminated. 

'J'he  large  cracks  were  due  to  a  different  cause 
—the  compressibility  of  the  soil  by  greater 
amounts;  and  the  only  way  to  avoid  these  cracks 
was  to  reduce  the  unit  pressure  under  the  arch 
footings  by  spreading  the  invert  to  a  greater 
width,  or  to  thicken  and  reinforce  the  bottom  of 
ihe  aqueduct  so  as  to  distribute  the  pressure  over 
the  whole  bottom  width  of  the  invert,  as  uni- 
formly as  practicable. 

TESTING  DIFFERENT  TYPES  OF  INVKKT  TO  DISTRUCTION 

In  order  to  have  something  more  than  theory 
as  a  guide  relative  to  the  actual  distribution  of 
pressure  over  the  bottom  of  the  aqueduct,  to  aid 
in  proportioning  the  inverts  for  this  condition  of 
soil,  a  series  of  full  size  inverts  for  the  8  feet 
9  inches  x  7  feet  4^4  inches  aqueduct,  made  2  feet 
in  width  and  laid  parallel  to  each  other  on  the 
natural  soil  trimmed  to  shape,  was  built  at  Dea- 
con. There  were  in  all  6  inverts,  as  follows: 
Al,  A2,  and  A3.     Standard  inverts  6  inches 

thick  in  the  middle  as  used  in  all  aqueducts 

prior  to  April,  1916. 

B.   Standard  invert  with   three  wood   strips 

%  X  iy2  x  24-inches  built  across  the  invert  in 

the  center  and  near  the  ends,  where  cracking 

had  occurred  in  the  construction  work. 

CI  and  C2.     Standard  inverts  6  inches  thick 

at  center  with  12-inch  extension  on  each  end, 

making  the  out-to-out  width  14  feet  instead  of 

12  feet  as  in  the  original  inverts  for  this  size 

of  aqueduct. 

Dl,  and  D2.     Standard  inverts  6  inches  thick 

reinforced  Avith  y2-inch  bars  8  inches. 

El,  and  E2.     Standard  inverts  6  inches  thick 

reinforced  with  ^4  inch  square  bars  to  c. 

Fl,   and    F2.      Standard   inverts   73^2    inches 

thick  reinforced  with  ^-s-inch  bars  8  inches  to  c. 
Gl,  and  G2.     Invert  of  standard  width,  but 

10  inches  thick,  reinforced  with  ^i-'mch.  square 

bars  8  inches  to  c. 

H.    Invert  of  standard  width,  but  11^  inches 

thick,   reinforced   with    ?4-inch   square   bars   4 

inches  to  c. 

K.  Standard  invert  6  inches  thick  reinforced 

with  5'8-inch  square  bars  4  inches  to  c. 

These  inverts  were  built  in  the  regular  way 
and  were  provided  with  concrete  pedestals  about 
2  feet  high  on  each  side,  of  the  width, of  the  sides 
of  the  arches.  The  loading  was  done  by  laying- 
60-pound  steel  rails  across  the  tops  of  the  two 
pedestals  and  observing  the  settlement  of  the  in- 
vert at  each  side,  at  the  middle,  and  at  the  quarter 
points,  as  the  load  Avas  increased.  The  deflec- 
tions, or  settlements,  as  reported,  were  measured 
with  accuracy  below  a  fine  bronze  wire  stretched 
tightlv  across,  from  posts  driven  deeply  into  the 
ground  each  side  of  each  test  invert. 

The  load  and  the  deflection  at  each  point  were 
recorded  as  each  crack  appeared,  and  from  these 
records  a  number  of  important  deductions  were 
evident. 

For  instance,  in  inverts  CI  and  C2,  cracks  did 
not  ap])ear  until  the  load  carried  was  as  great  as 
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that  required  to  produce  the  first  cracks  in  in- 
verts Fl  and  F2,  which  were  XYz  inches  thicker 
than  CI  and  C2;  and  in  addition  were  reinforced 
with  -\^-inch  square  bars  8-inches.  In  fact,  those 
two  thin,  reinforced  inverts  carried  a  greater 
load,  without  a  crack,  than  any  other  except 
those  which  were  heavily  reinforced  and  nea;  v^ 
twice  as  thick. 

There  was,  however,  this  important  difference, 
that  by  the  time  the  test  load  had  reached  an 
amount  equivalent  to  the  actual  load  due  to  the 
aqueduct  and  its  backfill  and  water  load,  a  little 
over  5,000  pounds  per  side  per  foot,  the  inverts 
CI  and  C  2  had  shown  but  one  crack  each,  in  the 
center,  and  the  load  had  to  be  increased  by  50  per 
cent,  to  cause  the  second  crack  to  appear  at  the 
edge  of  the  invert  in  each  case. 

Reinforced  inverts  Dl,  D2,  El,  E2.  Fl  and  F2, 
showed  from  two  to  six  cracks  under  the  same 
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loadiiif;  as  C  1  and  (2;  and  even  (il,  ( i2  and  K 
showed  two  to  five  cracks  across  the  surface  Ix 
fore  the  load  reached  the  amount  normally  to  he 
carried  by  the  arch.  In  other  words,  the  only 
reinforcccl  invert  that  demonstrated  its  superi- 
orit)  to  plain,  thin  inverts  (1  and  C2  with  an 
txtended  base,  was  invert  H,  which  was  twice 
as  thick  (ll'i  inches)  atul  also  reinforced  with 
s  inch  scpiare  bars  4  inches  to  c. 
lurthcrmore,  tlu;  cracks  in  inverts  CI  and  C2 
could  be  repaired  and  the  result  be  made  as  good 
as  the  originals,  while  the  reinforced  inverts 
could  not  be  repaired  except  at  much  greater 
cost,  owing  to  the  multiplicity  of  cracks,  and  at 
the  risk  of  further  disintegration  if  acid  soil  water 
should  penetrate  to  the  steel  from  below. 

To  prevent  further  cracks  in  the  invert,  a 
change  was  made,  early  in  1916,  by  adopting  for 
all  solid  ground,  regardless  of  whether  it  were 
compressible  or  not,  a  standard  invert  6  inches 
thick  at  the  center,  with  an  8-inch  extension  on 
each  side  beyond  the  standard  invert;  and  for 
all  cjuestionable  foundations,  inverts  varying 
from  8'4  to  H'j  inches  thick,  reinforced  with 
■><^-inch  bars  from  4  to  5}i  inches,  according  to 
the  size  of  the  section.  After  the  tests  above 
referred  to  and  others  also  along  different  lines 
had  been  completed,  a  more  conservative  pro- 
gram was  adopted,  as  follows : 

TYPES   ADOPTED   FOR    CONSTRUCTION   AFTER    1916 

Three  types  of  invert  were  designed,  to  cover 
the  range  of  variability  in  foundations.  Type  A 
was  for  compressible  soils ;  type  E  for  poorer 
than  best  but  better  than  worst  foundations,  and 
type  O  for  solid  foundations. 

The  invert  adopted  for  solid  foundations  was 
the  original  design  used  throughout  1916. 

For  the  poorer  than  best  foundations,  the 
standard  invert  of  1915,  extended  8  inches  on 
each  side,  was  used. 

For  the  compressible  foundations,  the  inverts 
were  the  standard  inverts  of  1915  thickened  from 
6  inches  to  from  7j/>  inches  to  12^4  inches,  and 
reinforced  with  5-^  inch  bars  from  7^2  to  9  inches 
to  c,  according  to  the  size  of  the  section.  This 
policy  resulted  in  a  considerable  saving  over  the 
extravagant  policy  of  1916. 

While  the  use  of  these  expensive  inverts 
stopped  the  occurrence  of  longitudinal  cracks  in 
the  inverts,  which  seemed  to  be  the  only  ones  that 
excited  comment  and  criticism  frim  without,  they 
did  not  in  the  least  stop  the  formation  of ""' 
transverse  cracks  in  the  arches;  in  fact,  these 
transverse  cracks  could  not  be  stopped  by  any 
means  except  to  put  the  aqueduct  on  a  pile 
foundation  throughout  the  country  with  com- 
pressible soil. 

The  aggregate  length  of  transverse  cracks  in 
the  aqueduct  arches,  some  caused  by  temperature 
because  of  d<='aying  the  backfilling  till  too  late  in 
the  season,  but  most  of  them  by  the  plan  used 
by  the  contractors  for  backfilling,  probably  ex- 
ceeds the  lengths  of  the  longitudinal  cracks  by  a 
very  large  percentage. 

The  writer  attached  little  importance,  so  far 
as  the  integrity  of  the  work  was  concerned,  to    « 


eitlier  the  longit u<linal  or  transverse  cracks,  as 
the  c(jst  of  preventing  these  would  far  exceed  the 
cost  of  repairs;  and  the  repaired  work,  being 
under  no  strain,  would  remain  in  equilibrium  in 
the  future. 

I'KECAUTIONS  TO  I'KKVK.N  I    I  I.OI  ATKJ.N  OF  AQUEDUCT 

As  to  invert  designs,  but  one  more  condition 
required  consideration  and  that  was  for  use 
where  the  available  backfill  material  was  of  light 
weight,  the  aqueduct  submerged  and  the  founda- 
tion s(jil  porous  for  more  than  a  certain  depth 
below  grade,  varying  from  25  inches  for  the 
8  foot  9  inches  x  7  foot  4%  inches  section  to 
31  inches  for  the  10  foot  9  inches  x  9  foot  section. 

The  problem  here  was  to  secure  stability  and 
permanence  for  the  aqueduct,  full  and  empty, 
when  the  grfnind  water  level  was  above  the  arch 
of  the  afiueduct  and  the  backfill  materials  so  soft, 
light  and  lacking  in  cohesive  properties  as  to  be 
of  practically  no  value  except  for  frost-proofing. 

Many  studies  were  made  of  plans  to  secure  this 
result,  such  as  gravel  backfill,  hauled  from  the 
District's  pits  by  train,  backfills  placed  by  hand, 
and  thin  reinforced  inverts  covered  with  two  or 
three  feet  of  packed  graded  gravel,  and  having  a 
concrete  paving  over  the  gravel  to  form  a  smooth 
durable  invert. 

ALKALAI SOIL 

As  has  been  already  mentioned,  the  nature  of 
the  processes  resulting  in  the  formation  of  the 
prairie  sections,  from  Winnipeg  eastward  to  the 
gravel  deposits  from  the  glacial  drift  about  Mile 
25  has  left  the  soil  impregnated  with  the  salts 
formed  from  the  evaporation  of  the  sea,  which 
once  covered  this  area. 

The  country  is  so  flat  that  these  have  never 
been  washed  out  of  the  soil,  except  locally; 
rather,  there  has  been  a  tendency  towards  con- 
centration, and  combination  with  the  soil  ele- 
ments to  form  compounds  which,  in  the  presence 
of  moisture,  will  combine  with  the  lime  in  the 
concrete  to  form  sulphur  and  chlorine  compounds 
of  lime.  The  sulphur  compounds,  particularly, 
are  objectionable,  because  they  soften  the  con- 
crete, if  porous  at  all,  and  gradually  eat  into  it. 

The  presence  of  these  salts  was  found  by 
analyses  of  many  samples  in  soils  at  various 
parts  of  the  line,  but  not  of  sufficient  concentra- 
tion to  indicate  a  troublesome  action  anywhere 
except  certain  places  west  of  about  mile  30. 
(To  Be  Continued) 
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Construction  Questions  Answered 

Su<-<-estions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  m  the  experience  of 
anv  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
hshed  promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  pubUcation  also;  or  describe  new 
"wrinkles  "     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Expediting  the  Hard- 
ening of  Concrete 

New  York,  September  7,  1920. 
Editor,  Public  Works 

Please  advise  me  how  to  expedite  the  harden- 
ing of  large  concrete  block  cast  before  being , 
placed  in  the  structure.  I  am  making  about 
5,000  blocks  in  an  open-air  yard  at  the  rate  of 
about  70  per  day.  They  are  cast  in  iron  and  steel 
moulds  containing  three  blocks  which  I  wish  to 
strip  and  handle  as  quickly  as  possible. 

I  have  heard  of  some  method  of  expediting  the 
hardening  of  road  concrete  so  that  it  will  sustain 
traffic  much  sooner  than  under  ordinary  circum- 
stances, and  would  like  to  know  if  it  or  some 
other  practicable  method  is  applicable  to  my  pur- 
poses. 

THE    ANSWER 

The  rapiditv  of  the  initial  hardening  depends 
considerably  on  the  character  of  the  cement  used, 
and  is  grea'ter  with  a  quick-setting  than  with  a 
slow-setting  cement.  If  it  fills  the  specifications, 
a  quick-setting  cement  may  be  selected  that  will 
make  a  difference  in  the  time  required  before 
stripping  the  blocks.  If  the  cement  is  already 
purchased  or  if  greater  acceleration  is  required, 
it  may  be  obtained  without  impairing  the  ulti- 
mate strength  of  the  concrete. 

For  a  long  time  various  manufacturers  of  con- 
crete building  blocks,  tiles,  concrete  pipe  and  the 
like  have  used  to  advantage  the  steam  curing 
process  for  their  product.  This  generally  con- 
sists of  some  simple  form  of  exposure  of  the 
freshly  mixed  concrete  to  steam  at  low  pressure 
or  at  no  pressure,  as  in  the  introduction  of  steam 
through  a  jet  or  through  perforated  pipe  into  a 
closed  chamber  virtually  corresponding  to  a  dry- 
ing kiln  in  which  the  concrete  remains  for  sev- 
eral hours  subjected  to  an  atmosphere  with  tem- 
perature and  humidity  considerably  in  excess  of 
the  normal. 

If  it  is  not  convenient  to  place  the  moulds  in  a 
kiln,  or  to  transfer  the  blocks  there  after  being 
stripped,  some  benefit  would  probably  be  attained 
by  covering  them  well  with  tarpaulins  under 
which  live  steam  is  injected.  A  recent  modifica- 
tion of  the  steam  process  consists  in  spraying 
water  over  hot  pipes  so  as  to  heat  and  atomize 
it  thus  producing  an  atmosphere  that  is  said  to 


be  more  desirable  than  the  ordinary  steam  mix- 
ture. 

An  experienced  engineer  associated  with  a 
first-class  construction  company  that  has  built 
many  millions  of  dollars  worth  of  concrete  build- 
ings in  New  York  and  vicinity,  in  replying  to 
this  question  states  that  his  firm  has  made  ex- 
tensive and  satisfactory  use  of  calcium  chloride, 
put  on  the  market  by  the  Quickstone  Company  of 
Philadelphia,  a  comparatively  inexpensive  liquid 
which  requires  simply  to  be  added  in  the  proper 
proportions  to  the  concrete  mixing  water.  Its 
efficiency  is  such  that  it  enables  the  concrete  to 
develop  'in  seven  days  the  strength  that  the  same 
concrete  without  the  dosage  would  normally 
attain  in  30  days.  It  does  not  injure  the  concrete 
and  it  does  not  either  increase  or  reduce  its  ulti- 
mate strength. 

A  series  of  tests  made  by  a  government  bureau 
are  said  to  have  indicated  that  thfe  calcium 
chloride  produces  a  destructive  effect  on  wire 
mesh  reinforcement  embedded  in  the  concrete. 
Other  experiments  on  concrete  with  ordinary  re- 
inforcement rods  embedded  in  it  have  failed  to 
disclose  such  results,  but  in  view  of  the  possi- 
bility of  producing  a  chemical  action  somewhat 
analogous  to  rust  on  the  iron  or  steel,  it  is  rec- 
commended  that  serious  consideration  be  given 
to  the  use  of  this  substance  before  it  is  adopted 
for  reinforced  concrete.  For  concrete  not  hav- 
ing reinforcement,  no  such  question  prevails  and 
it  is  considered  a  very  efficacious  and  satisfactory 
method  of  developing  the  strength  of  concrete 
much  more  rapidly  than  by  the  natural  harden- 
ing. 

About  10  miles  of  reinforced  concrete  pipe  5^ 
feet  in  diameter  inside  and  8  inches  thick  were 
manufactured  at  the  Transcona  plant  for  the 
Winnipeg  Aqueduct  Construction  Company  bv 
the  Canada  Lock  Joint  Pipe  Company.  The  steel 
inner  and  outer  moulds  for  forms  were  set  on 
cast  iron  bases  through  the  center  of  which  a 
vertical  steam  jet  pipe  passed.  After  being  con- 
creted forms  were  covered  with  canvas  packets 
laced  together  on  the  vertical  joints  and  with 
canvas    hoods    tied    to    them    and    supported    on 

spiders.  .  ,  ■, 

The  pipes  were  kept  filled  with  wet  steam  until 
the  concrete  had  set,  after  which  the  hoods  and 
jackets  were  removed  together,  the  pipe  stripped, 
the  hoods  and  packets  replaced  and  lashed  to  the 
iron  bases  and  steam  again  admitted  and  main- 
tained three  or  four  days.  Details  of  the  pipe 
construction  and  curing  will  be  published  in  a 
subsequent   article. 
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Haulinji     and     distributing     gravel     and 

other  materials   done   more*  cheaply   and 

larger  loads  hauled  over  routes  that  are 

soft  in  summer. 


I'or  ordinary  work,  if  a  contractor  or  oilier 
owner  of  cqui])nicnt  can  figure  on  two  lunulrcd 
days  a  yiar  of  actual  service  he  is  generally 
fortunate.  I'his  means  that'  the  interest  and 
depreciation  costs  of  his  equipment  must  be  dis- 
tributed over  only  two  hundred  days  instead  of 
the  three  liundred  or  more  which  would  be  pos- 
sible if  inclement  weather  did  not  interfere.  If 
by  any  means  he  can  use  the  cquipnicnt  for  the 
additional  one  hundred  days,  he  can  decrease  by 
.^0  per  cent  the  charges  for  interest  and  deprecia- 
tion which  he  must  make  in  estimating  past 
costs  or  future  bids. 

To  a  certain  extent  or  for  certain  kinds  of 
equipment  it  may  be  possible  to  do  this  by  con- 
tinuing the  work  throughout  the  winter.  But 
certain  classes  of  work,  such  as  laying  concrete 
pavements  or  the  use  of  asphalt,  it  is  hardly 
l)racticable  to  continue  during  freezing  weather. 
On  the  other  hand,  a  great  deal  of  work  which 
in\-olves  little  more  than  hauling  can  be  done  in 
winter. 

Considerable  roadwork  of  this  kind  has  been 
done  for  several  }'ears  in  the  Dakotas,  Minnesota 
and  Wisconsin.  In  winter  it  has  been  found  that 
some  gravel  beds  are  more  accessible ;  that  a 
larger  number  of  teams  are  available ;  that,  when 
the  ground  is  fro7.cn,  it  is  possible  to  haul  across 
swamps  and  streams  as  well  as  over  sandy  soils 
and  wet  wood  roads,  which  it  would  be  almost 
impossible  to  haul  over  in  summer  with  teams 
and  wagons.  It  also  is  found  that  a  much 
greater  yardage  per  team  can  be  hauled.  It  is 
reported  that  in  northern  Wisconsin  from  three 
to  six  cubic  yards  of  gravel  can  be  hauled  by  one 
team  and  from  five  to  eight  yards  where  four 
horses  are  used,  the  gravel  being  deposited 
directly  upon  the  road  where  it  is  to  lie.  Other 
material,  such  as  stone  or  gravel  and  sand  to  be 
used  for  concrete  or  bituminous  macadam,  can 
be  hauled  in  winter  and  deposited  in  piles  along 
the  side  of  the  road,  ready  for  use  in  the  early 
spring,  when  the  coming  of  the  frost  out  of  the 
ground  would  make  the  hauling  of  these  ma- 
terials especially  difficult. 

Another  advantage  over  winter  hauling  is 
that,  when  the  subgrade  has  been  shaped  and 
frozen  solid,  heavy  trucks  can  carry  gravel  or 
other  surface  material  over  the  subgrade  without 
any  damage  to  it,  whereas  if  such  hauling  were 
done  in  the  summer  time  the  subgrade  would  be 
badly  cut  up, 

The  following  suggestions  for  gravel  hauling 
in  winter  are  given  by  E.  G.  Edwards,  highway 


engineer  (ji  tiie  liurcau  of  Public  Koads.  He 
says  that  the  pits  should  be  stripped  and  the  ap- 
proaches graded  before  the  ground  freezes. 
Hauling  should  begin  if  possible  as  soon  as  the 
ground  freezes,  using  wagons  until  there  is 
ciunigh  snow  for  sleds.  After  once  starting, 
hauling  should  be  cfjnlinuous  so  as  to  maintain 
a  solid  road  berl,  for  where  the  snow  is  packed 
hard  after  each  fall  the  track  holds  up  better 
during  the  periods  of  thaw. 

I'or  a  seven-yard  loarl  of  gravel,  weighing 
sometliing  over  ten  tons,  a  runner  3  inches  wide 
with  a  bearing  length  of  6  feet  (or  about  8  feet  in- 
cluding the  rise)  is  required.  Using  smaller 
ruimers  on  a  well  maintained  snow  road  is  a 
mistake,  as  the  hauling  capacity  if  the  teams  is 
materially  reduced.  Logging  sleds  that  have 
been  cut  down  from  a  6-foot  8-inch  to  a  4-foot 
6-inch  gauge  are  commonly  used  but  Mr.  Ed- 
wards thinks  that  this  is  a  mistake,  for  he  has 
observed  teams  hauling  fifteen-ton  loads  on 
sleds  of  6-foot  8-inch  gauge  with  less  effort  than 
was  required  to  haul  eight  or  nine  tons  on  similar 
sleds  with  the  narrow  gauge.  The  explanation 
he  gives  is  that,  where  the  wide  gauge  is  used, 
the  track  for  the  runners  is  never  cut  up  by  the 
horses'  feet,  but  there  is  a  smooth,  clean  bearing 
the  full  length  of  the  runner. 

In  some  cases  the  track  is  iced,  for  which  pur- 
pose a  tank  mounted  on  a  sled  is  used.  A  prop- 
erly regulated  stream  of  water  is  allowed  to  run 
from  the  rear  of  the  tank  into  each  of  the  tracks 
as  the  team  hauls  it  along  the  road. 

Boxes  for  hauling  gravel  va'^v  from  4^  to  7 
feet  in  width  and  from  2  to  4  feet  in  depth  and 
are  usually  12  feet  long.  The  bottoms  are 
formed  of  loose  planks  usually  3  inches  thick  and 
from  3  inches  to  8  inches  wide,  the  narrower 
ones  making  dumping  easier. 

Where  the  road  has  been  graded  the  pre\ious 
season  for  receiving  the  gravel,  the  snow  is 
cleaned  away  by  the  use  of  a  blade  grader  and 
hand  shovelling  for  a  width  about  4  feet  less 
than  the  required  width  of  surface.  The  full 
amount  of  gravel  is  then  deposited  and,  after 
the  frost  is  out  in  the  spring,  the  gravel  is  spread 
out  the  full  width  and  shaped  to  the  proper  cross 
section.  If  the  gravel  is  hauled  before  the  grad- 
ing is  done  it  is  deposited  in  stock  piles,  usually 
eight  or  ten  to  the  mile,  care  being  taken  to  place 
these  piles  where  they  will  be  easy  of  access  and 
not  interfere  with  the  construction  work.  Re- 
handling  the  gravel  from  the  piles  to  the  road 
costs  about  35  cents  a  cubic  yard. 

W^hen  the  gravel  has  been  spread  at  once,  on 
the  going  out  of  the  frost  the  frozen  road  under- 
neath the  gravel  thaws  out  more  slowly  and 
drains  out  through  the  shoulders.  This  leaves 
the  road  in  good  condition  for  shaping  up  with 
a  road  machine.  In  case  of  warm  rains  coming 
before  the  road  thaws  out,  however,  the  frost 
may  be  drawn  from  the  subgrade  under  the 
gravel  before  the  shoulders  thaw  out  in  which 
case  more  time  and  labor  are  required  to  get  the 
road  into  shape. 
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Loading  the  sleighs  is  performed  by  hand,  or 
by  scrapers  with  a  trap,  or  elevators  with  bins, 
as  in  summer.  The  cost  of  loading  runs  from 
35  cents  to  45  cents  a  cubic  yard.  Spreading 
costs  10  cents  to  20  cents.  The  average  cost  for 
hauling  where  the  length  of  hauling  is  from  four 
to  seven  miles  runs  from  20  cents  to  30  cents  per 
mile  per  cubic  yard.  These  prices  are  based  on 
$4  a  day  for  labor  and  $7.50  to  $10  a  day  for  man 
and  team. 

In  Goodhue  county,  Minnesota,  two  wagons 
pulled  by  a  6-horse  team  handled  by  one  team- 
ster hauled  in  winter  at  a  cost  of  95  cents  per 
yard  for  loading  and  hauling  the  first  mile  and 
50  cents  for  each  additional  mile.  During  the 
Bummer  it  was  impossible  to  haul  more  than 
one-third  as  heavy  loads,  owing  to  the  sandy 
roads.  In  another  case  gravel  was  hauled  by 
5-yard  trucks  over  roads  which  it  would  have 
been  impossible  to  use  heavy  trucks  over  in  the 
summer  months.  In  Marshall  county,  Minne- 
sota, on  a  swampy  section  of  road,  the  swamp 
was  used  to  build  up  the  grade  about  3  feet  above 
the  swamp,  the  use  of  a  disk  harrow  and  a  10 
ton  roller  compacting  the  peat  into  a  fairly  sound 
roadbed.  This  enabled  some  hauling  by  wagons 
before  the  snow  came,  but  as  soon  as  there  was 
enough  snow  to  use  sleds  the  load  per  team  was 
more  than  doubled. 


Dry  Highway  Subgrades 


Discussion    of    the    spring    break-up    of 
roads   by   the  vice-president   of  the   Na- 
tional Paving  Brick  Manufacturers  Asso- 
ciation, and  by  the  editor. 


The  accompanying  letter  from  Mr.  Blair  calls 
attention  to  a  matter  which  is  receiving  more 
thought  each  year  from  highway  engineers  but 
which  is  by  no  means  solved.  Readers  of  the 
highway  articles  in  Public  Works  during  the 
past  year  or  two  will  recall  several  articles 
dealing  with  this  subject  One  engineer,  for  in- 
stance, expressed  the  opinion  that  in  the  future 
it  will  not  be  a  case  of  standard  6-inch  founda- 
tion with  a  variety  of  kinds  and  thicknesses  of 
surface,  but  rather  two  or  three  standard  sur- 
faces with  a  wide  variety  of  foundations,  since 
the  natural  conditions  to  be  met  by  the  founda- 
tion are  much  more  numerous  than  the  traffic 
conditions  to  be  sustained  by  the  wearing  sur- 
face. 

Mr.  Blair  states  that  the  most  pertinent  ques- 
tion is,  "Can  we  build  a  road  that  needs  no  drain- 
age?" We  do  not  understand  that  he  means  by 
this  a  road  of  such  character  that  wet  soil  condi- 
tions are  not  injurious  to  it,  but  rather  one  in 
which  the  soil  never  is  allowed  to  become  wet — 
that  is,  water  is  prevented  from  entering  the  soil 
rather  than  withdrawn  after  entering.  Drains 
may  be  used  for  the  purpose  of  preventing  water 
reaching  the  roads,  or  at  least   for  withdrawing 


the  water  from  a  greater  or  less  depth  below 
the  surface  as  fast  as  it  reaches  that  point,  and 
we  do  not  suppose  that  the  use  of  drains  will 
be  abandoned,  no  matter  what  other  improve- 
ments may  be  devised. 

Mr.  Blair  does  not  give  any  information  as  to 
just  what  he  has  in  mind,  but  a  number  of  plans 
would  probably  suggest  themselves  to  engineers. 
One  of  these  w©uld  be  the  driving  of  a  line  of 
close  sheet-piling  along  each  side  of  the  road, 
which  could  be  made  to  keep  from  the  roadway 
any  water  originating  outside  thereof.  There 
are  some  conditions  to  which  this  could  not  be 
applied,  as  for  instance  in  rock  cuts.  The  writer 
is  familiar  with  two  or  three  such  cuts  where, 
in  the  excavation,  pockets  were  formed  in  the 
rock  which  collect  and  hold  water  and  at  these 
points  soft  spots  develop  each  spring  or  after 
any  rainy  season.  In  some  cases  what  are  practi- 
cally springs  are  formed  in  such  locations  by 
water  which  flows  on  top  of  the  rock  under  the 
road  and  is  forced  to  the  surface  at  points  where 
a  bench  of  rock  comes  to  within  a  few  inches  of 
the  surface  of  the  roadway. 

There  can  be  no  ({uestion  of  the  importance  of 
this  subject  referred  to  by  Mr.  Blair,  that  of 
preventing  the  softening  of  sub-soils  by  rain.  If 
this  can  be  prevented,  we  will  seldom  see  such 
conditions  as  those  illustrated  in  the  New  York 
highways  described  in  our  issue  of  August  14, 
nor  will  it  be  necessary  to  construct  such  heavy 
foundations  of  concrete  or  other  material  to 
carry  the  continually  increasing  loads  of  truck 
traffic. 


Mr.  Blair's  letter  is  as  follows 

Editor,  PuBMc  Works, 
Xevv  York  City. 


August  19.  1920. 


My  Dear  Sir : 

Both  the  picture  and  the  characteristic  caption,  namely. 
"Making  Heavy  Repairs  on  New  York  Highways  after 
the  Spring  Break-Up."  which  is  given  place  on  the  cover 
of  the  August  7th  issue  of  Public  Works  is  so  suggestive 
of  common  conditions  to  be  found  and  the  question  as 
to  why  the  break-up  becomes  particularly  impressive  when 
we  are  confronted  with  so  much  of  that  sort  of  news, 
both  in  the  technical  and  in  the  news  press,  that  it  sets 
my   mind   working   inquiringly. 

Have  we  given  the  causes  of  break-ups  the  study  and 
consideration  that  is  really  due?  If  any  consideration 
at  all  is  given  to  the  matter,  does  it  poi»n  in  the  right 
direction?  For  the  most  part,  attention  is  directed  lo 
the  load.  We  see  that  evidence  in  all  sorts  of  suggestions 
and  in  all  sorts  of  legislation,  presumably  to  prevent  or 
at  least  to  minimize  the  injury  which  you  characterize  as 
"the  Spring  break-up."  Why  the  Spring  break-up?  The 
loads  borne  over  the  roads  are  certainly  no  heavier  in 
the  Spring  than  they  are  in  the  dryest  season  of  the 
year.     But  roads  do  not  break  up  during  the  dry  season. 

Out  of  the  many  hundred  replies  to  questionnaires 
recently  sent  out  by  the  Federal  Highway  Council's  Com- 
mittee on  "Subgrade  and  Its  Relation  to  Road  Surfacing 
;uid  Traffic,"  more  than  fifty  percent  located  the  trouble 
ill  the  subgrade.  These  replies  came  for  the  most  part 
from  engineers  and  where  not  from  engineers,  from  per- 
sons who  have  given  more  than  a  layman's  study  to  road 
construction.  But  in  all  the  lot.  not  one  suggested  a  remedy. 
Many  exnressed  tlicir  entire  inability  to  suggest  a  remedy. 
Others   did   venture   to   say   that   drainage    was   neglected. 
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ilicTtl)>     niviiin     llic     iiifcrciuc-     tliat     (IraiiiaKC     iniKlit     be 
lu'lpfiil    to    tlic    situation. 

(Vrtaiiily  one  iirtaiii  conclusion  may  be  drawn  from 
all  till-  iuforniatiou  n-icivcd  and  that  is  tliat  if  Si)rinK 
l)rrak-ui)s  arc  cliniiiiatcd  \vc  must  discover  some  prac- 
tical way  of  iliiniiiatiiiK  tin-  inlhuMicc  tlial  supcrindun  ^ 
llic  injurious  clTccts. 

A  very  practical  and  a  very  prominent  engineer  said 
lo  the  writer  i)ul  a  few  days  since:  "Jf  we  can  maintain 
tlie  sub^rade  of  our  roads  in  a  dry  condition  then  all  else 
of  the  problems  of  road  building  would  become  but  easy 
and  simple  matters"  If  this  be  true,  however  diHicidt 
may  be  the  answer,  tiie  (|uestion  itself  is  a  simple  one. 
"How  are  we  to  maintain  our  subgradcs  in  a  dry  condi- 
tion?" The  (|uestioii  may  not  indicate  a  perfect  solu- 
tion. It  may  be  that  in  certain  soils  and  comi)ination 
of  soils  or  subKrade  condition,  containing  a  large  porpor 
tiun  of  gravel,  a  certain  amount  of  moisture  will  increase 
its  stability  and  bearing  i)ovver.  However  that  tnay  l)e, 
is  there  not  enough  promise  in  tlic  condition  of  a  dry 
sub-base  to  intluenee  the  exercise  of  sut'licient  tiiouKlil 
and  in;;enuity,  to  make  such  a  condition  maintainable 
throughout  the  entire  year?  Siiall  it  l)c  accomidishcd  in 
the  design,  in  the  grading,  some  method  of  obstructing 
the  capillary  forces  to  keep  the  moisture  out,  to  keep 
the  water  away  from  under  the  road,  or  how  shall  it 
be  accomplished?  Please  do  not  somebody  say  "drain 
the  road."  because  tliat  presui)poses  that  the  road  needs 
to  be  drained.  Can  we  build  a  road  that  needs 
no  drainage?  That  seems  to  be  the  more  pertinent  ques- 
tion. We  do  certainly  want  to  get  away  irom  the  idea 
of  permitting  tlie  water  to  go  in  the  road  merely  to  take 
it  out  again.  So  long  as  that  practice  is  maintained,  the 
water  will  surely  be  under  the  road  in  the  Spring  of  the 
year  and  the  Spring  break-ups  will  occur  with  certain 
regularity.  True,  a  flood,  a  tornado  or  some  other  natural 
and  extraordinary  disaster  will  perhaps  influence  injury 
to  any  road  construction  we  might  devise.  Bijt  that 
would  be  exceptional. 

But  certainly  we  may  reasonably  expect  that  a  stai)ili- 
zation    of    our    sub-grades    can    be    reliably    attained    and 
maintained,  and  when  that  much  is  accomplished  we  shall 
have  cut  down  the  inaintenance  and  repair  charges  for  our 
streets  and  highways  to  a  negligible  sum. 
Yours   very   truly, 
WILL   p.    BLAIR. 
\'ice  President,  Nat'l   Paving  Brick 

M'fr's  Ass'n. 


Concrete  and  Bituminous  Pavements 
in  New  York  State 

At  six  lettings  by  the  New  York  State  High- 
way Department  this  year  only  47  per  cent  of 
the  mileage  of  cement  concrete  pavements  offered 
was  bid  upon,  72  per  cent  of  the  bituminous  ma- 
cadam mileage,  and  77  per  cent  of  the  water- 
bound  macadam.  There  were  90  cement  concrete 
projects,  of  which  48  received  bids;  22  bitumin- 
ous macadam  ones,  of  which  15  received  bids; 
while  bids  were  received  for  3  out  of  4  water- 
bound  macadam  projects. 

Averaging  the  engineer's  estimates  of  all  of  the 
projects  and  the  figures  of  the  lowest  bidder  for 
each  one  bid  upon,  we  find  the  average  engineers' 
estimate  per  mile  for  concrete  was  $34,849  and 
for  bituminous  macadam  was  $24,222,  while  the 
averages  of  the  low  bids  received  were  $33,961 
and  $20,876  respectively.  In  this  connection  it 
is  interesting  to  note  that  on  December  31,  1919, 
the  commission  published  a  report  in  which  it 
was  estimated  that  pavements  for  light  traffic 
would  cost  per  mile  $24,364  if  cement  concrete 
and  $22,156  if  bituminous  macadam,  while  heavy 
pavements  would  cost  $28,544  if  of  cement  con- 
crete and  $28,600  if  of  bituminous  macadam.     It 


is  seen  from  this  llial  ihc  bids  received  for  con- 
crete roads  are  considerably  greater  than  the 
commission's  estimate,  while  those  for  bitum- 
inous macadam  arc  materially  less  than  such 
i-sliinate. 

In  the  January  30  letting  the  engineers  esti- 
mated an  average  of  $32,929  for  concrete  pave- 
ments and  the  low  bids  $37,969.  In  the  March 
letting  the  engineers  increased  their  estimate  for 
concrete  lo  $35,556,  while  the  Unv  bids  dropped  to 
an  average  of  $31,596.  In  the  April  letting  the 
average  of  the  engineers  estimates  and  of  the 
bids  were  $39,205  and  $41,430  respectively.  At 
the  later  lettings  the  average  of  the  engineer's 
estimates  ran  very  close  to  and  slightly  larger 
than  the  average  of  the  low  bids  received.  The 
estimate  of  $39,205  and  corresponding  bid  of 
$41,430  were  for  construction  contracts,  while  the 
others  were  for  repair  and  completion.  Of  the 
construction  contracts,-  only  39  per  cent  of  the 
concrete  mileage  was  bid  upon  and  18  per  cent 
of  the  bituminous  macadam.  Of  two  completion 
contracts,  26  per  cent  of  the  cement  concrete  in 
one  case  and  62  per  cent  in  the  other  case  were 
bid  upon,  while  of  the  bituminous  macadam  the 
mileage  was  80  per  cent  and  100  per  cent  of  the 
total  mileage  submitted.  Of  the  repair  contracts, 
the  mileage  of  cement  concrete  bid  upon  was 
65%,  67%,  72%,  and  52%  respectively,  while  for 
repairing  of  bituminous  macadam  the  amount  bid 
was  100%  in  three  cases  and  58%  in  the  fourth. 

These  figures  seem  to  indicate  that,  combining 
the  bids  for  construction  and  repair,  concrete 
work  is  costing  the  state  $13,000  per  mile  more 
than  bituminous  macadam.  The  concrete  aver- 
ages 5^  inches  thick  in  some  cases  and  6j/2  in 
others,  averaging  the  center  a-nd  side  thicknesses. 
The  bituminous  macadam  is  understood  to  be  13 
inches  thick. 


Atlantic  City  Has  New  Paving  Plant 

The  city  commissioners  of  Atlantic  City,  N.  J., 
on  August  27  inspected  a  new  paving  plant  which 
had  been  completed  a  short  time  previous  and  it 
was  formally  accepted  by  Street  Director  Stein- 
bricker.  The  plant  was  purchased  from  the  F.  D. 
Cummer  &  Sons  Company  of  Cleveland.  The 
plant  has  a  guaranteed  capacity  of  750  square 
yards  of  asphalt  a  day.  It  was  purchased  by  the 
city  at  a  cost  of  $14,900  to  be  used  in  the  repair 
and  upkeep  of  the  streets.  It  has  been  leased 
to  the  Cunningham  &  Murray  Paving  Company, 
to  be  used  by  it  in  improving  a  number  of  the 
city  streets  under  a  contract  which  it  has  with 
the  city.  Joseph  McCormack,  general  manager 
of  the  paving  company,  said,  that  he  felt  con- 
fident that  he  could  turn  out  at  least  900  square 
yards  a  day  with  the  plant. 


Filtration  Plant  for  Covington 

The  Board  of  Health  of  Covington,  Ky.,  on 
August  25  recommended  that  the  city  construct 
a  filtration  plant,  and  that  at  the  fall  election  the 
citizens  vote  upon  a  bond  issue  to  raise  the 
money  for  this  purpose. 
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Immigration  Notes 

Thirty-four  Million  Arrivals  Since   1820 

Aliens  have  constituted  35  per  cent  of  the 
increase  of  population  in  the  last  century. 
Rate  of  arrival  now  rapidly  increasing. 

During  the  last  100  years  the  population  of 
the  United  States  has  increased  97,000,000  of 
which  34,000,000,  equal  to  35  per  cent  have  been 
immigrants.  In  the  decade  ending  1910  immi- 
grant's constituted  50  per  cent  of  the  total  in- 
crease. Notwithstanding  the  influence  of  the 
great  war,  they  constituted  40  per  cent  of  the  in- 
crease during  the  ten  years  just  ended,  while  be- 
tween 1820  and  1830  immigrants  were  only  1 
per  cent  of  the  increase  in  population.  It  is  esti- 
mated that  the  increase  in  population  due  to 
immigration  for  the  ten  v^ars  ending  January  1. 
1921  will  be  about  14,000,000. 

Of  the  34,000,000  total  immigrants  during  the 
last  100  years,  8,205,675,  nearly  one  fourth,  came 
from  Great  Briatain,  5,495,539  came  from  Ger- 
many and  4,100,740  came  from  Italy,  4,068,448 
came  from  Austria-Hungary,  3,311,406  came 
from  Russia,  and  2,134,144  came  from  Norway, 
Sweden  and  Denmark,  523,806  came  from  France, 
256,707  from  Switzerland,  214,508  from  the 
Netherlands,  217,256  from  Mexico  and  834.450 
from  British  North  America  including  Canada. 
The  total  numbers  of  Chinese  and  Japanese  are 
only  283,398  and  299.030  respectively.  Since 
1882  Chinese  exclusion  laws  have  been  in  effect. 


American   Society  of  Civil  Engineers  Ap- 
proves Chinese  Immigration 

Questionnaire  sent  to  members  of  American 
Society  of  Civil  Engineers  as  to  desirability  of 
modifying  immigration  laws  so  as  to  permit  im- 
portation of  Chinese  labor,  brought  about  2.000 
answers  of  which  the  first  thousand  have  been 
classified  and  show  768  in  favor  of  importation  of 
Chinese  labor;  101  were  definitely  opposed,  the 
remainder  expressing  modified  opinions. 


In  the  seven  months  from  January  1st  to 
August  1st,  1920,  the  total  number  of  alien 
arrivals  in  the  United  States  was  250,058,  most  of 
them  coming  from  Ireland  and  Portugal,  Italy 
and  Poland.  The  rate  has  increased  every  month 
excepting  February,  from  25,051  in  January  to 
56.102  in  July.  During  the  same  seven  months, 
185,472  foreign-born  people  left  the  United  States 
for  their  native  countries  thus  leaving  a  net  in- 
crease from  immigration. 


The  Italian  government  is  now  encouraging 
emigration  of  laborers  to  this  country  to  relieve 
the  present  economic  troubles  there  and  at  pres- 
ent it  was  stated  that  600  are  leaving  Rome  each 
week  and  about  2,00  each  week  from  southern 
Italy.  The  emigrants  from  northern  Italy  usually 
go  to  South  America,  and  in  all  cases  there  is 
also  a  large  exodus  of  families  who  were  held 
in  Italy  during  the  war  that  are  now  departing 
to  join  their  husbands  and  fathers  in  this  country. 


The  present  value  of  German  marks,  French 
francs,  and  Italian  lira,  are  respectiyely  about 
one-tenth,  one-third,  and  one-fourth  of  their  nor- 
mal value,  (jerman  labor  is  now  paid  about 
three  times  as  much  as  before  the  war  when  the 
compensation  was  about  one-half  that  of  cor- 
responding American  workmen,  so  that  one  who 
received  about  $1  in  gold  in  1913,  now  receives 
about  25c  per  day  in  gold.  The  effect  of  this 
disparity  of  wages  is  bound  to  be  felt  in  this 
country  when  production  is  under  full  headway 
and  our  imports  correspond,  making  a  strong 
factor  to  restore  conditions  here  to  a  more  nearly 
normal  plane. 


According  to  L.  1\  Post,  assistant  secretary  of 
labor,  it  is  estimated  that  immigration  for  1920 
will  probably  exceed  the  highest  previous  yearly 
amount,  namely,  1,250,000  aliens  arriving  in  the 
United  States. 


It  is  reported  that  the  Japanese  immigration 
problem  will  be  solved  by  an  agreement  by  the 
United  States  to  permit  all  Japanese  now  in  this 
country  to  become  naturalized,  and  to  prevent 
further  immigration. 


New  York  Establishes  Pension  System 

Through  an  enabling  act  of  the  1920  Legisla- 
ture a  pension  system  was  created,  the  support 
of  which  is  to  be  shared  equally  between  the  city 
and  its  employees.  In  the  case  of  the  administra- 
tive and  technical  forces,  it  provides  for  optional 
retirement  at  the  age  of  sixty  and  mandatory  re- 
rircment  at  seventy,  with  a  pension  allowance  at 
the  rate  of  one-seventieth  of  the  average  salary 
for  the  last  ten  years  of  service,  for  each  year  of 
service.  It  is  thus  made  practicable  for  an  em- 
ployee to  retire  on  a  substantial  annuity  at  a 
period  in  his  life  when  he  can  really  enjoy  it. 
The  contributions  to  this  fund  are  graded  accord- 
ing to  class  of  service,  age,  and  time  of  entrance 
into  the  city  service,  and  range  from  about  four 
upwards  to  a  little  over  seven  per  cent  of  the 
employee's  salary.  In  case  of  withdrawal  from 
the  serxice  for  any  cause,  all  contributions  to  this 
fund  on  the  part  of  the  employees  are  repaid, 
together  with  interest  at  the  rate  of  four  per  cent. 
Incidental  features  of  the  plan  include  pensions 
for  disability,  life  insurance  to  the  extent  of  one- 
half  a  year's  salary,  and  pension  to  dependents  in 
case  of  the  employee  being  killed  while  in  the 
performance  of  duty.  These  latter  benefits  are 
paid  for  wholly  by  the  city,  which  also  assumes 
the  burden  of  financing  the  operation  of  the  fund 
for  those  now  in  the  service  up  to  October  1, 
1921,  or  such  previous  date  as  they  may  elect  to 
avail  themselves  of  it.  Acceptance  of  the  plan  is 
optional  on  the  part  of  present  employees  but  is 
mandatory  upon  those  who  join  the  service  after 
October  1.  1920,  when  the  system  goes  into  effect. 


Thousands  of  immigrants,  now  arrived  and  ar- 
riving at  Ellis  Island,  are  unexpectedly  sub- 
jected to  the  sudden  raise  in  railroad  transporta- 
tion changes,  and  some  of  them  have  not  money 
to  pay  the  excess  for  long  distances. 
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Recent  Lej^al  Decisions 


WAIVER    BY    SUKKTY    OF  TIMK    LIMITATION    FOR    SUIT    UY 
CONTRACTOR 

111  ail  .ution  l)y  a  contractor  for  highway  con- 
struction against  a  subcontractor  and  the  lattcr's 
surety,  the  Michigan  Supreme  Court  hehl, 
Hanclictt  V.  I'idelily  and  Casualty  Co.,  177  N. 
W.  993,  that  the  evidence  showed  that  a  waiver 
of  the  limitation  of  one  year  within  which  the 
l>artie.s  had  contracted  that  any  suit  must  be 
brought  on  tin-  bond,  occurred  at  a  conference 
between  the  surety's  claim  examiner  and  the 
]dainti!V.  thouijh  it  took  place  some  time  before 
tlie  expiration  of  the  limitation  period;  and 
iudtj:ment  for  the  ])laintirr  was  affirmed. 


fouiul'd  oil  (  IK  iiiiiNlances  in  ((Minection  with  the 
work. 


AFFIRMANCE      OF     JUDGMENT      AGAINST      CONTRACTOR'S 
SURETY 

Two  road  contractors  assig^ned  their  respec- 
tive contracts  with  the  consent  of  the  county  to 
a  third  contractor,  who  gave  bonds  with  surety 
to  save  them  harmless.  One  hauling  gravel  for 
the  third  contractor  got  judgment  against  the 
two  contractors,  though  keeping  no  separate  ac- 
count for  gravel  hauled  for  each  job.  One  of  the 
two  contractors,  having  an  assignment  from  the 
other,  sued  the  surety  on  the  bond  of  the  third 
contractor,  his  pleading  counting  on  the  separate 
contracts  and  bonds.  The  defendant  consented 
to  combining  the  contracts  in  one  suit.  The 
Michigan  Supreme  Court  held,  Sullivan  v. 
Fidelity  &  Casualty  Co.,  778  N.  V.  39,  that 
affirmance  of  the  judgment  for  the  plaintiff  on 
appeal  by  the  surety  was  not  error,  though  it 
was  not  possible  to  tell  how  much  of  the  penalty 
of  each  bond  would  be  satisfied,  the  plaintiff 
filing  an  acknowledgment  that  the  penalty  of 
each  bond  would  be  satisfied  to  the  full  amount 
of  the  judgment.  The  granting  of  a  new  trial 
could  not  help  matters. 


CONSTRUCTION  OF  INDEMNITY  CONTRACT 

Contractors  agreed  to  provide  proper,  neces- 
sary and  sufficient  safeguards  against  the  hap- 
pening of  any  accidents  during  the  repair  of  the 
bureau  of  information  at  a  raihvay  station.  An 
intending  passenger,  who  tripped  over  a  piece 
of  granite  left  by  a  sub-contractor,  recovered 
against  the  railroad  company.  The  Pennsylvania 
Supreme  Court  holds,  Pennsylvania  R.  R.  Co.  v. 
Roydhouse,  110  Atl.  277,  that  such  recovery  will 
not  establish  the  contractors'  liability.  It  must 
further  appear  that  they  or  their  agents  were 
guilty  of  negligence  or  want  of  ordinary  care, 
A  contract  by  one  working  on  premises  to  in- 
demnify the  owner  is  not  an  "insurance  contract," 
and  where  the  indemnitor  has  been  subjected  to 
increased  hazard  by  reason  of  the  indemnitee 
using  the  premises  in  an  unexpected  manner,  the 
indemnitor  is  not  liable  for  ensuing  injuries.  He 
is  not  bound  to  defend  suits  against  the  in- 
demnitee   brought    without    merit    even    though 


DKCISIONS     OF     ENGINEER     MADE     CONCLUSIVE     VERBAL 
MODIFICATION     OF     CONSTRUCTION     CONTRACT 

The  West  Virginia  Supreme  Court  of  Appeals 
holds,  Vaughan  Const.  Co.  v,  Virginia  Ry  Co., 
103  S.  I*:.  293,  that  where  a  construe  tion  contract 
provides  that  the  chief  engineer  shall  be  judge 
and  arbitrator  to  settle  doubts,  disputes  and 
differences  arising  between  the  parties,  his  deci- 
sion and  award  thereon  become  final  and  conclu- 
sive on  the  i)arties  unless  successfully  impeached 
for  fraud,  mistake,  or  caprice  on  his  part  so  gross 
as  to  amount  to  fraud  on  the  rights  of  one  or 
other  of  the  parties  to  the  contract.  Where  dur- 
ing the  execution  of  such  a  contract  monthly 
estimates  are  made  by  the  chief  engineer  of  the 
work  done  in  accordance  with  the  interpretation 
put  thereon  it  by  him,  which  arc  received  and 
acquiesced  in  without  objection,  and  payments 
made  and  received  by  the  contractor,  the  latter 
will  be  estopped  on  final  estimate  and  award  of 
the  chief  engineer  from  putting  a  different  con- 
struction on  the  contract  and  impeaching  such 
periodical  or  final  estimates  except  for  fraud, 
mistake  or  caprice  amounting  to  fraud  on  his 
rights. 

Where  the  contractor  sets  up  a  modification  ot 
the  written  contract  by  a  verbal  agreement  be- 
tween him  and  the  chief  engineer,  and  the  written 
contract  provides  that  no  such  modification  can 
be  made  except  it  be  done  in  writing,  the  au- 
thority of  the  engineer  or  the  subsequent  ratifica- 
tion of  the  certified  contract  by  the  owner  must 
be  established  by  clear  and  convincing  proof; 
and  if  the  subsequent  dealings  betw^een  the  engi- 
neer and  contractor  have  all  been  in  conflict  wdth 
the  theory  of  such  modified  contract,  and  the 
final  aw^ard  and  estimate  of  the  engineer  have 
been  made  in  accordance  with  the  written  con- 
tract the  contractor  will  not  be  entitled  to  re- 
cover of  the  owner  an}thing  in  excess  of  the 
prices  stipulated  in  the  contract  for  the  different 
classes  of  work  or  material  done  or  provided. 


UNREASONABLE    DELAY    IN    NOTIFYING    SURETY    OF    CON- 
TRACTOR'S   DEFAULT    DISCHARGES    SURETY 

The  Michigan  Supreme  Court  holds,  Haber- 
korn  In  v.  Co.  v.  Moran,  178  N.  W.  76,  following 
Berkshire  Land  Co.  v.  Moran,  177  N.  W.  205, 
when  the  facts  were  similar,  that  where  a  paving 
contract  called  for  completion  on  August  3rd, 
and  the  contractor  had  not  even  begun  the  work, 
unreasonable  delay  took  place  when  notice  was 
only  given  to  the  surety  on  September  25,  say- 
ing that  the  work  was  to  be  completed  by  August 
3rd.  Under  the  circumstances,  "Such  palpable 
and  prejudicial  default  in  a  material  condition 
precedent  was  a  substantial  breach  of  the  con- 
tract which  discharged  the  suretv." 
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NEWS  OF  THE  SOCIETIES 


September  20-:U  —  ASSOCIATION 
OF  IKON  AND  STEEL  ELECTRICAL 
ENGINEERS.  Hotel  Pennsylvania, 
.\t'W    York. 

September  ^-24  —  INTERNATION- 
AL ASSOCIATION  OF  INDUSTRIES. 
.Accident  Board  of  Commissions,  Sec. 
office.  Bureau  of  Labor  States;  San 
Francisco    ,Cal. 

September  21-^3 — OHIO  BUILDING 
.VSSOCIATION  LEAGUE,  501  Citizens 
Hank    Bids..   Columbus,   Oo. 

September  27-30  —  ILLUMINATING 
ENGINEERING  SOCIETY.  Annual 
convention  Cleveland.  H.  Wolf, 
Builders  Exchange,  Cleveland,  chair- 
man   Registration  Com. 

Sept.  27-Oct.  1 — NATIONAL  SAFE- 
TY COUNCIL,  168  North  Michigan 
.Wenue.  Chicago.  111.;  meeting  Audi- 
torium.   MiUvaukte.    Wis. 

Sept.  28-29 — NATIONAL  LUMBER 
MANUFACTURERS  ASSOCIATION. 
Lumber  Standarizing  Conference  with 
architects,  engineers,  contractors  and 
dealers.    Congress    Hall.    Chicago. 

October  8  —  AMERICAN  INSTI- 
TITTE  OF  ELECTRICAL  ENGIN- 
EERS". First  fall  meeiting  Philadel- 
phia.    Sec,  33  W.  39th  St.,  New  Y'ork. 

Sept.  27-Oct.  21— NATIONAL  SAFE- 
TY' COUNCIL.  Ninth  annual  safety 
congress  at  Milwaukee.  W.  H.  Pra- 
ter, treasurer  and  business  manager. 
168   North   Michigan  avenue,   Chicago. 

Oct.  12-14 — AMERICAN  SOCIETY' 
FOR  MUNICIPAL  IMPROVEMENTS. 
Annual  convention.  St.  Louis.  Sec- 
retary, Charles  Carroll  Brown.  401 
Lincoln    .Avenue,    Valparaiso,    Ind. 

October  13-13 — AMERICAN  CIVIC 
ASSOCIATION.  Annual  convention, 
Amherst,  Mass.  Secretary,  E.  F.  Mar- 
shall. Union  Trust  Bldg.,  Washing- 
ton,  D.   C. 

October  16-19 — AMERICAN  COUN- 
TRY LIFE  ASSOCIATION.  Annual 
conference.  Springfield,  Mass.  Presi- 
dent, Kenyon,  L.  Butterfield,  Amherst, 
Mass. 

Oct.  1922— INTERNATIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS. 25th  annual  convention. 
New  Orleans,  La.  Secretary,  C.  R. 
George,  Houston.   Texas. 

November  12— AMERICAN  INSTI- 
TT'T?:  OF  ELECTRICAL  ENGIN- 
EERS. Second  Fall  meeting,  Chicago. 
Sec.   33   W.   39th   St..   New  Y'ork. 

Dec.  7-10 — .AMERICAN  SOCIETY' 
OF  MECHANIC.VL  ENGINEERS.  An- 
nual meeting.  New  Y'ork  Secretary, 
29  W.   39th   St..  New  York   City. 

Jan.  2.5-27.  1921— THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 
later. 


turer   of   or   dealer   in   municipal   sup- 
ples. 

Artilated  member,  any  one  interested 
in  the  subject  of  municipal  improve- 
ments, but  not  included  in  either  of 
the  above  classes  of  members. 


use,  and  that  since  the  termination  of 
l-edcral  control  constant  interruptions 
due  to  disturbed  labor  conditions  have 
seriously  interfered  with  Che  move- 
ment of  t raffle  and  the  relocation  of 
cars. 


.4MERIC.\X    SOCIETY   FOR   MUXICl- 
PAL,    IMPROVEMENTS 

Members  attending:  the  convention 
St.  Louis.  Oct.  12-1.')  arc  provided 
with  membership  application  blanks  to 
encourage  the  joining  of  a  large  num- 
ber of  recruits,  who.  according  to  the 
constitution,  may  be  any  engineer,  offi- 
cer or  director  who  shall  have  charge 
or  supervision  over,  or  any  person  em- 
ployed as  a  consulting  engineer  on  any 
public,  municipal,  county,  or  state  de- 
partment work,  or  any  mayor,  coun- 
cilman or  other  official  of  any  munici- 
pality, county  or  state.  A  municipal- 
ity may  be  represented  by  as  many 
active  members  as  it  may  desire,  the 
representatives  of  the  city  holding 
such  memberships  being  subject  to  ap- 
pointment each  year  by  the  munici- 
pality. 

Associate  member,  any  proper  per- 
son interested  in  municipal  improve- 
ment or  work  as  a  contractor  or  con- 
tracting agent,  or   who  is  a  manufac- 


SOITHERN     CALIFORNIA     SECTION 
AM.    SOC.    C.    E. 

.\t  a  meeting  on  July  14th  at  Los 
.\ngeles,  of  the  Southern  California 
Section  of  the  American  Society  of 
Civil  Engineers,  a  report  recommend- 
ing revision  of  the  ordinance  relative 
to  the  licensing  of  architects  for  plans 
of  concrete  buildings  was  adopted. 
The  report  of  the  committee  on  ter- 
minal investigations  was  fully  dis- 
cussed and  accepted  and  the  directors 
were  instructed  to  notify  the  mayor 
of  Los  Angeles  of  the  conclusion  ol 
the  cotniniltee. 

VMEKICAV     INSTITITE    ELEC- 
TRICAL    ENCilNEEItS 

At  their  meeting  of  August  12th, 
the  Board  of  Directors  of  the  .\meri- 
can  Institute  of  Electrical  Engineers, 
accepted  the  invitation  to  become  a 
charter  member  of  the  Federated 
American   Engineering    Societies. 


NATIONAL  CHEMICAL  EXPOSITION 

The  t)th  .National  Exposition  of 
Chemical  Industries  will  be  held  in 
Grand  Central  Palace,  New  York, 
Sept.  20-25.  The  display  will  be  open- 
ed at  «  p.m.  Sept.  20th  by  Dr.  Chas. 
H.  Herty,  chairman  of  the  advisory 
committee.  There  will  be  an  address 
on  Cooperation  in  the  Industries  by 
Chas.  L.  Reese  and  a  motion-picture 
program  showing  the  U.  S.  Ammon- 
ium Nitrates  Plant  No.  2  at  Mussel 
Shoals. 

More  than  4(H)  different  exhibits 
have  secured  space  for  this  exhibition 
and  arrangements  have  been  made  for 
liolding  symposiums  on  Fuel  Econorny, 
Industrial  Management,  Material 
Handling,  Cliemical  Engineering,  and 
Ceramics. 

11,1,1  MI  NAITNG    ENGINEERING 
SOCIETY 

Tile  :ird  annual  convention  of  the 
Illuminating  Engineering  Society  will 
be  held  in  Cleveland,  Oct.  4-7th.  The 
original  dates  kept  for  this  convention 
of  the  American  Legion  which  will  be 
held  in  Cleveland  the  last  week  in 
September. 


THE    ASSOri.\TION    OF    KAILW.\Y 
EXECUTIVES 

It  has  been  RESOLVED  by  the  as- 
M)ciation  that  all  of  its  members  and 
Mthor  carriers  be  urged  to  devote  their 
utmost  energies  to  the  more  intensive 
use  of  existing  equipment ;  and  as 
definite  aims  undertake,  with  the  co- 
.>peration   of   the   public,   to  attain:. 

1.  An  average  daily  minimum 
movement  of  freight  cars  of  not  less 
than   30  miles  per  day ; 

2.  An  average  loading  of  30  tons 
per    car ; 

3.  Reduction  of  bad-order  cars  to 
a  maximum  of  four  per  cent  of  total 
owned ; 

4.  An  early  and  substantial  reduc- 
tion in  the  number  of  locomotives 
now   unfit   for   service. 

5.  More  Eflfective  efforts  to  bring 
about  the  return  of  cars  to  the  owner 
roads. 

This  action  is  taken  by  the  associa- 
tion BECAUSE  it  is  apparent  that 
under  existing  conditions  transporta- 
tion facilities,  particularly  cars  and 
locomotives,  are  inadequate  to  handle 
the  unusually  large  volume  of  busi- 
ness offered  for  movement  in  the 
country  as  a  whole ; 

BEC.\USE  it  will  be  impossible  to 
overcome  immediately  this  deficiency 
by  increasing  the  number  of  cars  and 
locomotives  (owing  to  the  time  re- 
quired to  secure  deliveries),  and  it 
is  clear  that  conditions  require  the 
most  intensive  use  of  existing  facil- 
ities ; 

BECAUSE  it  is  recognized  that  up- 
on the  release  of  the  carriers  from 
Federal  control,  not  only  were  _  cars 
and  locomotives  inadequate  and  in  an 
impaired  condition,  but  the  distribution 
of  cars  as  to  ownership  was  such  as  to 
prevent  the  greatest  efficiency  in  their 


VSSOtlATEU    ei;iI>DING    CONTRAC- 
TORS  OF   ILLINOIS 

The  semi-annual  meeting  of  the  -As- 
sociated Building  Contractors  of  Illi- 
nois was  held  at  Springfield,  Illinois, 
Sept.  9-10  with  a  large  attendance. 
Among  the  principal  papers  presented 
and  subjects  discussed  were,  Embargo 
on  Materials.  Trade  Agreements, 
Building  Conditions,  State  Legisla- 
tion, Vocational  Training,  Shortages 
and  Costs,  License  for  Contractors, 
Housing  Problems,  National  Legisla- 
tion, and  Organization  Work. 

VSSOCIATED    BUILDERS    OF 
CHICAGO 

The  Chicago  Masons  and  Builders 
Association  and  the  Carpenters  and 
Contractors  Association  have  recently 
united  to  form  the  associated  builders 
of  Chicago  with  whom  it  is  expected 
that  the  Bupage  County  Contractors 
.Association  will  affiliate. 

AMERICAN   SOCIETY  OF  SANITARY 
ENGINEERS 

The  American  Society  of  Sanitary 
Engineess  with  headquarters  in  the 
Department  of  Health,  Columbus. 
Ohio,  held  a  convention  on  Sept.  T- 
9th  at  St.   Louis.  Mo. 

NORTH      CAROLINA      SOCIETY      OF 
ENGINEERS 

The  North  Carolina  Society  of 
Engineers  held  its  annual  convention 
at  ".Ashville,  North  Carolina,  .August 
12-14  and  appointed  a  committee  of 
five,  Chas.  E.  W'addell,  Chairman  to 
draft  a  law  making  obligatory  the 
licensing  by  the  state  of  engineers,  and 
land  surveyors.  Plans  \yere  also 
made  to  revise  the  constitution  of  the 
society  in  order  to  permit  its  affilia- 
tion vvith  the  .\rrierican  .Association  of 
Engineers. 


I 
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AMKIII('A.\      AS.S<><I  V'MO.\      OK     I0.\- 
<aNKI<:i(N 

At  tlu-  iiui-liiiK  of  tlu"  Wasliiii^toii 
State  cliaplrr  at  I'".vfritl,  Spokane  was 
solcrtrd  for  tin-  I'.t^l  convention.  I'resi- 
(lent  (i.  VV .  ()SK<'U(1,  Tacoina ;  first 
vice  president,  J.  C  Sliarp,  Spokane; 
second  vice  president,  V.  G.  TetK- 
nieier,,  I'!verett ;  tiiird  vice-president, 
I).  W.  McMorris.,  Seattle;  executive 
strrelary.  (".    Penny,  Seattle, 

•riii;     \\  KS'i'i;n>     s'i"\'iios     i«i:<i,i- 

M  ATM>.\    ASSOCIATION 

\i  the  AuKiist  20-2.1,  conventon  at 
itoise,  Idaho  of  tlie  Western  States 
Reclamation  A,;sociati(Hi  a  plan  was 
outlined  for  tlie  irrigation  of  several 
million  acres  of  arid  western  lands 
and  provisions  was  made  for  cidisting 
coiijrressional  supiVort  of  the  project. 

TIIK    rOl.OKADO    SOC'IKTY    OF    E!V- 
GIIVKKRS 

The  Sei)t.  '.t-lO  conventi<Mi  of  tiie 
ColiM'ado  Society  of  luiijineers  was 
held  simultaneously  with  the  meetings 
of  the  American  Institute  of  Mining 
Engineers,  the  American  Mining  Con- 
i;rcss  and  some  other  mining  socie- 
ties. 

AMKRIOAX    CUKMICAI..    SOCIETY 

Tlie  reconstruction  meeting  of  tlie 
.\iiierican  Clicmical  Society  was  held 
in  Cliicago,  Sept.  fi-O.  Among  the  im- 
portant papers  presented  was  one  on, 
"The  Value  of  Technical  Training  in 
the  Reconstruction  of  Industries,"  by 
Thomas  E.  Wilson  and  another  on 
"Relation  of  Educational  Institution 
to  the  Industries"  by  Prof.  H.  P.  Tal- 
bot. In  the  department  of  wafer,  sew- 
age and  sanitation,  papers  were  pre- 
sented by  A.  S.  Behrman,  "Water 
Softening  for  the  Manufacture  of 
Raw  Water  Ice;"  H.  E.  Jordan, 
"Specifications  for  Glass  Ware  for 
Water  Works  Laboratories;"  W.  D. 
Collins,  "Hardness  of  Surface  Waters 
in  the  United  States,"  and  Edward 
Bartow,  "The  New  Sewage  Testing 
Station  of  the  Illinois  State  Water 
Survey  Division." 

AMERICAN     INSTITUTE     OF     ELEC- 
TRICAL.   ENGINEERS 

The  first  Fall  meeting  will  be  held 
at  FMiiladelphia  Oct.  S  and  papers  will 
be  presented  on  the  Economic  Study 
of  Secondary  Distribution  and  on 
Electrical  Demand  Measurements  at 
the  afternoon  session  of  the  meeting, 
while  the  evening  session  will  be  de- 
voted to  the  commemoration  of  the 
100th  anniversary,  the  discovery  of 
.■\rago.  Ampere,  Davy  and  Oersted. 
The  November  meeting  will  be  held  in 
Chicago,  Nov.  12th  and  the  principal 
paper  will  be  on  Lightning  Protection. 

AMERICAN     WELDING     SOCIETY 

The  Chicago  section  of  the  Ameri- 
can Welding  Society  was  organized  at 
a  meeting  held  Aug  .'ird  in  the  rooms 
of  the  Western  Society  of  Engineers, 
Qiicago.  Many  railroads  and  large 
local  industries  were  represented  by 
about  75  delegates  and  arrangements 
were  made  for  holding  meetings  on 
the  second  Tuesday  of  each  month  in 
the  rooms  of  the  Western  Society  of 
Engineers.     The  secretary-treasurer  is 


I.       11.     \Ia(  Kcii/ie,    (iOH    Soiilli     Dear 
liMiii    .Street,    ('hic;igo. 

A  Mi:ni«  \  N      \  s  M  o  «'  I  \  'I'  I  o  \     oi" 

I'M.Ki    IKK   Al,    IO.N<a\KKIiS 

!  he  odicers  elected  at  tlie  .[(illi  an 
nnai  convenliori  at  White  .Snlpliur 
Springs,  W.  V.i.,  were:  President,  A. 
j.  Herresffjrd;  junior  pa.st-presidcnt.s, 
('omfort  A.  Adams  and  Calvert 
Townley ;  viee-presirlents,  Cliarlcs  S. 
l':ii(Tner,  Charles  Robbins,  J.  T.  Rob- 
inson, {' .  IC.  Magnusson,  E.  H.  Mar- 
tindale  and  ('.  S.  McDowell;  Trea- 
surer (leorgc  .'\-.  Hamilton;  secretary, 
\-.  I.  Ifnlchinson.  Walter  A.  Hall, 
William  \  DclMar,  Wilfred  Sykcs, 
Walter  I  .  Selditer,  G.  Faccioli,  Frank 
D.  Newbury,  L.  E.  Imlay,  I<".  \- . 
Fowle,  L.  I'.  Morehouse,  Harf)lrl  P.. 
Smith,    |am<•^  I'.    Lincoln,  E.    P.  Craft. 

PERSONALS 


b'elliiws.  \\ .  W.  formerly  chiet 
engiiUHT  (it'  i'angor,  Maine  water- 
works,   died    .\ug.    8th. 

Regnier.  !'.  H.  engineer  of  Califor- 
nia .State  Highway  Commission  died 
.Aug.    Dth. 

Sjivall,  (apt.  A.  H.  has  been  ap- 
pointed assistant  engineer,  New  Bri- 
tain,  Ct 

Duida|).  i'led  C.  chief  of  brueau  of 
higliways  Pliiladelphia  has  also  been 
made  chief  of  street  cleaning  bureau. 
Philadelphia. 

Pjartholoinew.  Harlaiid,  has  opened 
an  office  in  Compton  Building  St. 
Louis  and  will  specialize  in  city  jilan- 
ning  and   similar  work. 

Riddle,  Karl,  resident  engineer  of 
Federal  Aid  Road  Project  work  in 
Dickinson  County,  Kansas  has  been 
appointed  chief  manager  of  South 
Palm  Beacli,  Fla. 

Beardsley,  J.  W.  has  been  appointed 
a  road  commissioner  for  the  Panama 
Government. 

Blomquist,  H.  F.  has  been  ap- 
pointed water  suerintendent  Cedar 
Raids,  la.  to  plan  and  direct  extensions 
and  imrovements  in  the  system. 

Lafiferty  &  Pfutzenreuter,  general 
contractors  liave  opened  an  office  at 
2.")  E.  Jackson  Blvd.    Chicago. 

Fuerst,  Robert,  has  opened  a  general 
contracting  office  in  the  Place  Theater 
Bldg,    Cincinnati. 

James.  E.  H.,  has  been  appointed 
resident  engineer  of  .Ballantyne  pier, 
\'ancouver.   Canada. 

Fuller,  C.  H.  R.,  has  been  appoint- 
ed city  engineer  of  Chatham,  Ont. 

Johnson,  A.  N.  engineer  of  Port- 
land Cement  Association  has  Ijeen  ap- 
pointed dean  of  the  engineering  school 
and  director  of  Engineering  Reaserch 
of  tlie  Universitv  of  Marvland,  Col- 
lege Park,  Md.    ' 

Eaton.  A.  B.,  has  resigned  as  city 
engineer  of  El  Dorado,  Kans. 

Summers,  R.  E.  J.  has  been  ap- 
pointed assistant  engineer  of  the  H. 
K.    Ferguson  Company. 

Alger,  Major  R.  W.  has  been  ap- 
pointed Cleveland  manager  for  the  H. 
K.    Ferguson   Company. 

Lusk,  H.  B.  has  been  appointed 
manager  of  the  Southern  office  of  the 


Great  Lakes  Lumber  Co.,  Cliicago  and 
is  located  at   Hatliesburgh,   Mass. 

Hinez,  H.  M.  has  been  appointed 
manager  of  the  Milwaukee  office  of 
Henry  W.  Hf>rst  Co.,  general  con- 
tractors  and   engineers. 

Kraiise.  .Mark  C.  has  opened  an 
eiigin((  ring  oKice  in  the  Susquehanna 
'I  rust    P.ldg,    Williamsport.    F'a. 

Springman,  Wm,  E  .  has  opened  an 
offire  ai  Hit  Rural  Ave.,  Williamsport, 
Pa . 

Nainily  Protlurs  iiave  fjpencd  an 
odice  at  II.-,  Hepburn  Street,  Milton, 
Pa 

Peleh.  James  has  opened  a  general 
contracting  office  at  Gary,   Ind. 

Luehrs,  D.  M.  has  opened  a  chemi- 
cal and  electrical  laboratory  at  201. '» 
(•-.    <>'>  Street,  Cleveland. 

Darrow, ,  has  been  put  in  charge 

of  the  new  office  of  the  H.  K.  Fergu- 
son ('omi)any,  iiulustrial  engineers, 
'  leveland. 

Th<;mp.son  &  Ginger,  Inc.  have 
opened  an  engineering  and  contracting 
office  at  1.-,0  E.  41st.  .street.  New  York 
City. 

Kirkland,  H.  B.  has  resumed  his 
duties  in  charge  of  the  business  of  the 
Concrete  Mixing  &  Placing  Company 
Cliicago. 

Holl.  G.  A.,  and  Nathan  C.  John- 
ston have  formed  the  engineering  firm 
of  Holl  and  Johnston  with  offices  in 
New  \ork.  Milwaukee  and  Cleveland. 

EVGINEKRING  BUSINESS   EX- 
CHANGE 

Charles  Whiting  Baker,  for  manv 
years  editor-in-chief  of  Engineering 
News  and  since  1917  consulting  editor 
of  Engineering  New-Record,  an- 
nounces his  resignation  and  the  estab- 
lishment under  his  direction  of  The 
Engineering  Business  Exchange,  .30 
Church    Street.    New   York   City. 

The  organization  is  intended  to 
bring  together  those  desiring  to  sell 
any  sound  Engineering  or  Technical 
Busines,s— Manufacturing,  construction 
Selling,  or  Professional— and  those 
seeking  opportunities  to  purchase. 

The  exchange  is  prepared  to  make 
expert  appraisal  of  plants,  and  busi- 
nesses with  special  determination  of 
future  earning  power  and  to  prepare 
and  place  advertisements  without 
charge. 

Registration  of  purchasers  is  invited 
and  involves  no  obligation,  the  pur- 
chaser's interests  wmII  be  safeguarded 
and  expert  efforts  will  be  made  to 
secure  business  suitable  to  the  individ- 
ual and  worth  buying  at  the  price  de- 
manded. 

WALTER  E.  MILLER 

Walter  E.  ^liller  announces  his  re- 
signation from  the  staff  of  the  Rail- 
road Commission  of  Wisconsin,  to 
engage  in  private  practice  as  consult- 
ing engineer,  specializing  in  investiga- 
tions and  studies  of  steam  and  electric 
railway  and  public  utility  problems, 
especially  the  valuation  of  such  prop- 
erties, ratemaking  therefor  reports  on 
efficiency  of  operation,  designing,  es- 
timating and  supervising  construction 
of  new  properties  and  improvements 
of  existing  plants.  Temporary,  office. 
Pioneer  Block,  Madison,  Wisconsin. 


268 


P  I'  R  1,  I  C     WORKS 


Vol..   49,  No.    12 


New   Appliances 

Describing  New   Machinery,  Apparatus,  Materials  and  Methods  and  Recent  Interesting  Instal'ations 


I'IKUt  K- VUKOW     111  .VI.    \.VI,VK 
TUl  t'KS 

The  Pieicc-Arrow  ^lutor  Company 
anounces  a  new  line  including  2,  3  1-2, 
and  5-ton  trucks  with  a  tractor  unit 
each  equipped  with  double  ignition  and 
electric  light.  Very  strong  frames  are 
made  for  the  etliciency  of  tlie  dual- 
valve  engines  with  wliich  the  trucks  are 
equipped  and  which  are  claimed  to 
have  a  pulling  power  superior  to  ar.y 
demand  giving  an  increase  in  economy 
and    a    greater    mileage    lor    gasoline 


used. 

Low  repair  and  maintenance  costs  are 
secured  by  the  accessibility  that  per- 
mits quick  repairs  involving  a  mini- 
mum amount  of  work  and  lost  time. 
The  trucks  have  been  designed  from 
a  practical  basis  founded  on  a  very 
large  amount  of  experiences  and  ser- 
vice and  being  made  with  unusual  fac- 
tory facilities,  have  insured  accurate 
machining  and  great  uiiiformity  of 
products  verified  l)v  improved  methods 
of  testing. 


i'I[-:itCE-AlUlO\V    DUAL    VALVE    MOTU   II   TiaCK 


BI-A>V-K\<>.\    (OMPVW'S    KMPLOY- 

As  an  evidence  of  the  Blaw-Kno.x 
Company's  appreciation  of  the  value 
of  loyalty,  cooperation  and  continued 
service  it  has  announced  a  plan  of 
free  life  insurance  just  put  into  eflfect. 
All  employees  with  not  less  than  three 
months  service  are  insured  for  $500 
those  with  the  Company  from  six 
months  to  one  year,  $750 ;  from  one 
to  two  years,  $1,000;  thereafter  with 
each  additional  year's  service  the  in- 
surance is  increased  by  $250,  until  a 
maximum  of  $2000  is  reached. 

The  insurance  remains  in  force  as 
long  as  the  employee  continues  with 
the  Company,  although  he  may  con- 
tinue it  at  his  own  expense  should 
he  for  any  reason  leave  the  concern. 
It  is  without  expense  of  any  kind  to 
the  individual  covered,  the  entire  cost 
being  borne  by  the  Blaw-Knox  Com- 
pany and  this  in  addition  to  whatever 
other  benefits  may  be  provided  by  the 
State  Workmen's  Compensation  Act. 
No  medical  examination  is  required. 
The  employee  names  his  beneficiary  in 
the  same  manner  as  he  would  under 
an  ordinary  policy,  and  has  the  privi- 
lege of  changing  this  person  from  time 
to  time  as  circumstances  may  demand. 
The  plan  provides  benefits  in  case 
of  not  only  death,  but  also  total  per- 
manent disability.  In  the  event  that  an 
employee  becomes  totally  and  perman- 
ently disabled  before  reaching  the  age 
of  sixty  he  will  receive  the  full  amount 
of  his  insurance  certificate  in  either 
annual  or  monthly  installments,  ac- 
cording  to   any   one   of    several   plans 


which  he  may  choose.  If  death  should 
occur  (luring  this  period,  the  remain- 
ing installments  will  be  paid  to  his 
l)eneficiary. 

ro\TK.V<TOKS     JACKS 

.■\.  new  automatic  lowering  jack  of 
11  tons  capacity,  made  by  the  Duff 
Manufacturing  Company,  is  particu- 
larly adapted  for  rapid,  heavy  duty 
and  is  recommended  for  bridge  and 
car  work.  Simplicity,  strength  and 
durability  are  the  important  features, 
and  the  large  number  of  small  teeth  in 
tiie  lifting  rack  decreases  the  rise  per 
stroke  and  reduces  the  power  required 
on  the  lever  so  much  that  the  strokes 
can  be  made  much  more  rapidly. 

The  sim])le  operating  mechanism  is 
contained  in  a  strong  closed  chamber 
where,  instead  of  an  eccentric,  is  a 
more  convenient  locking  lever  which  is 
used  for  shifting  the  positions  of  the 
reversing  lever  that  controls  two  pawls. 
There  are  no  small  or  intricate  parts 
to  become  lost  or  broken,  and  the 
mechanism  can,  if  desired,  be  replaced 
as  a  unit. 

The  lifting  rack  is  of  forged  steel 
of  very  sturdy  construction.  Its  teeth 
each  carry  only  one-half  the  load 
which  is  distributed  between  them  by 
double-pointed  pawls.  Heavy  fulcrum 
trunnions  cast  integral  with  the 
socket  lever  eliminate  the  fulcrum 
pin  holes  that  would  weaken  the 
socket  lever  at  a  point  subject  to 
heavy  strains.  The  one-piece  socket 
lever  fulcrum  has  grease  packed 
bushings  that  afford  perfect  lubrica- 
tion and  protect  the  trunnions  against 
wear.     The  jack  is  single  acting,  rais- 


ing only  on  the  down  stroke  of  the 
operating  handle.  It  is  22  inches  high, 
has  a  rise  of  11  inches  and  weighs  87 
pounds.  

T.   I..    S.MITH  COMI'AIVY'S    WESTER.\ 
OFKICK 

A  western  coast  otVice  and  ware- 
house have  been  opened  by  The  T.  L. 
Smith  Co.,  through  its  agents,  Nor- 
man B.  Livermare  &  Co.,  at  1306 
Merchants  National  Bank  Bldg.,  San 
Francisco. 

.\  complete  stock  of  Smith  equipment 
and  repair  parts  will  be  carried  at 
these  warehouses  continually,  subject 
to  shipping  instructions  from  any 
.Smith  .'\gency  located  in  western  ter- 
ritory.  

$T.\M).\ltUIKI.\U   LUMIIRK  «»IZKS 

T!i.'  iK'.d  of  standard  sizes  for  all 
t"  e  :'ilYerent  lumber  products  has  been 
felt  for  some  time,  due  to  the  exceed- 
ingly numerous  and  constantly  chang- 
ing sizes,  and  the  action  of  promin- 
ent lumbermen  in  promoting  stand- 
ardization presages  another  progres- 
sive step  in  the  lumber  industry.  The 
United  States  Forest  Products  Indus- 
trial Research  Laboratory  at  Madison. 
Wisconsin  has  been  cooperating  dur- 
ing the  past  year  with  the  National 
Lumber  Manufacturer's  Association 
in  working  out  an  equitable  basis  for 
standardizing  softwood  lumber  sizes. 
The  advantages  of  standardization  in- 
clude : 

The  possibility  of  a  common  langu- 
age for  all. 

Architects  and  purchasers  can  order 
more  rapidly  with  one  set  of   sizes. 

Material  of  standard  sizes  is  more 
salable. 

Building  design  is  simplified. 

Uniformity  in  construction  results. 
It  equalizes  competition  between 
manufacturers.  It  makes  possible  uni- 
form practice  and  sizes  in  resawing. 
It  makes  possible  a  fewer  number  of 
drying  schedules  in  the  kiln  drying 
of  lumber. 

The  National  Lumber  Manufac- 
turer's Association  has  issued  a  call 
for  all  manufacturers,  consumers,  and 
others  interested  to  meet  September 
28  and  29  at  the  Congress  Hotel  in 
Chicago,  at  which  time  action  will  be 
taken  on  the  standardization  of  sizes 
for  all  softwood  lumber. 


GARBAGE  INCINERATORS 

The  Nye  Odorless  Crematory  Com- 
pany has  recently  completed  plants  at 
Wilson  N.  C. ;  Raleigh,  N.  C.  (incin- 
erator No.  2);  White  Plains,  N.  Y.  ; 
Greenville,  S.  C.  (incinerator  No.  3)  : 
Qarksburg,  West  Va.  ;  and  Weirton, 
West  Va.  They  now  have  under  con- 
struction incinerators  at  Wellsville. 
Ohio,  Huntington,  West  Va.,  McKin- 
ney,  Texas,  and  Stuttgart,  Ark. 


^ 


T) 


PUBLIC  WORKS. 

CITY  COUNTY  STATE 

A  Combination   of  "Municipal  Journal"  and  "Contracting" 


Vol.  49 


FLORAL  PARK.   OCTOBKR  2.    1920 


No.  14 


Earth  Moving  Macli  inery  in  Bronx  Parkway 


Drag-line  excavators,  steam  shovels,  tractors  and  trailers,  dump  cars,  derrick 
trucks,  mobile  derricks,  motor  trucks,  dump  wagons,  scrapers  and  other  ap- 
pliances   used    for    excavating    and    moving  several  hundred  thousand  cubic 
yards  of  material.    Cost  records  kept  and  unit  costs  calculated. 


P>ronx  Parkway  is  a  long,  narrow  park  now  un- 
der construction  between  the  northern  part  ot 
Xew  York  City  and  Kensico  reservoir  in  Valhalla, 
a  total  length  of  about  16  miles.  The  parkway 
follows  the  Bronx  river,  including  a  narrow  strip 
along  each  side  of  the  river,  the  width  of  the  park- 
way varying  from  200  to  1,320  feet.  Along  a  large 
part  of  its  length  it  abuts  on  one  side  against  a 
railroad  embankment  and  on  the  other  side 
against  a  highway.  After  several  years  of  prep- 
aration, actual  construction  had  just  gotten  well 
started  when  the  war  interfered.  Active  work  was 
renewed   last  vear,  and'  is  now   well   under   wav 


and  will  probably  be  continued  to  completion. 

From  a  money  point  of  view  and  that  of  the 
amount  of  work  involved,  earth  moving  is  by  far 
the  most  important  feature  of  the  development  of 
the  plans  of  this  parkway,  which  call  for  the 
movement  of  earth  in  making  excavation  and  em- 
bankment to  a  total  amount  of  several  hundred 
thousand  cubic  yards,  there  being  215,000  cubic 
yards  in  the  section  which  is  now  under  active 
construction.  In  view^  of  the  large  amount  of 
earth  to  be  handled  and  of  the  labor  situation  as 
it  was  last  year  and  as  it  still  remains  to  a  cer- 
tain extent  in  this  section,  there  can  be  no  doubt 
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of  the  wisdom  of  the  Bronx  Park  Commission  in 
deciding  to  use  machinery  to  as  large  an  extent  as 
practicable  and  thus  reduce  to  a  minimum  the 
amount  of  day  labor  required.  The  carrying  out 
of  this  decision  was  aided  by  the  fact  that  the 
commission  was  able  to  obtain  part  of  the  needed 
equipment  from  the  army  by  purchase  or  in  the 
form  of  equipment  loaned  to  the  State  of  New 
York  for  highway  construction  purposes. 

MACHINEPvV    USED    ON    THE    WOPav 

The  larger  pieces  of  apparatus  now  being  oper- 
ated by  the  commission  are  as  follows: 

1  Alonighan  drag-line  excavator  with  2-yard 
bucket  and  60-foot  boom. 

1  Monighan  drag-line  excavator  with  1-yard 
bucket  and  40-foot  boom. 

4  Bucvrus  steam  shovels,  3  being  size  18B  and 
1  size  14B. 

1  Lombard  tractor. 

2  Holt  tractors. 

5  Watson  bottom-dump  trailers  of  2  yards  ca- 
pacity. 

10  Western  bottom-dump  trailers  of  2  yards 
capacity. 

10  Buffalo-Pitts  trailers  of  4  yards  capacity. 
12  Koppel  cars,  with  light  construction  track. 
1   W'inthcr  derrick  truck. 

1  Austin  excavator. 

2  3-ton  Packard  trucks. 

6  5-ton  Hurlburt  trucks. 
2  1-ton  Aviation  trucks. 

2  Ford  runabouts,  2  Ford  touring  cars  and  2 
Ford  ambulances. 

There  have  been  ordered  and  are  now  on  the 
way  2  Bucvrus  "Universal"  shovels,  type  30B, 
and  also  2  Bucyrus  mobile  derricks.  Fifteen  to 
twenty  teams  and  wagons  are  hired  at  $10  a  da\' 
for  use  on  the  lower  section,  where  is  located  most 
of  the  excavation  now  under  way,  and  about  five 
additional  ones  at  other  points  where  bridge  con- 
struction and  other  small  items  of  work  are  under 
way. 

The  drag-line  progresses  by  a  walking  attach- 
ment, a  cam  on  each  end  of  a  shaft  through  the 
center  of  gravity  of  the  machine,  and  provided 


with  a  long  shoe  which  takes  bearing  upon  the 
ground,  permitting  the  operator  to  lift  the  entire 
appliance,  including  the  turn-table  on  which  it  re- 
volves, swing  it  forward  about  three  feet,  and 
lower  it  to  a  new  position  on  the  surface. 

The  tractors  and  steam  shovels  are  all  provided 
with  caterpillar  traction.  The  caterpillar  traction 
was  necessary  on  this  work  because  a  very  large 
part  of  it  is  in  low  land  along  the  banks  of  the 
Bronx  river,  and  much  of  it  is  wet  and  even 
swampy. 

In  addition  to  the  above,  there  is  the  necessary 
amount  of  small  appliances  such  as  drag  scrapers, 
wheelbarrows,  shovels  and  other  hand  tools,  small 
hand  and  power  pumps,  and  the  like.  The  com- 
mission maintains  a  machine  shop  where  practi- 
cally all  repairs  are  performed  and  some  of  the 
simpler  appliances  are  constructed. 

All  of  the  work  is  under  the  immediate  charge 
of  Gilmorc  D.  Clarke,  superintendent  of  construc- 
tion. The  chief  engineer  is  Jay  Downer,  and  I>. 
G.  Holleran  is  deputy  chief  engineer. 

Very  soon  after  he  took  charge  of  the  work  last 
October,  Mr.  Clarke  revised  and  extended  the 
method  of  cost  keeping.  At  the  present  time  the 
accounts  are  kept  so  as  to  give  the  cost  of  the 
work  done  by  each  machine  and  also  the  cost  per 
cubic  yard  of  handling  earth,  including  all  ma- 
chinery and  labor  employed.  An  illustration  of 
these  records  will  be  given  further  on  in  this 
article. 

NATURE    OV    THE    WORK 

The  Bronx  river  wound  with  a  very  circuitous 
course  through  a  valley  bottom  that  was  in  gen- 
eral very  flat  and  a  few  hundred  feet  wide,  with  a 
railroad  bank  along  one  side  and  a  highway  along 
the  other.  The  greater  part  of  the  low  banks  were 
more  or  less  swampy  and  covered  with  grass, 
weeds,  cat-tails,  etc. 

The  plans  made  for  the  parkway  called  for  the 
straightening  of  many  of  the  bends  of  the  river, 
the  forming  of  pools  or  lakes  here  and  there  and 
the  shifting  of  the  channel  wherever  it  ran  close 
to  the  foot  of  either  the  railroad  or  highway  em- 
bankment, in  order  to  permit  the  planting  along 
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these  emhankinents  of  trees  ;iii(l  ^lii  ulil»ery  vvliieli 
would  Ml  \  (•  to  siTcni  ilitiii  .Mill  ilif  ir;iiTu-  carrieil 
over  tlu-m  l'i-oni  \\\v  \  iew  of  tliox-  in  the  ])arku;i\. 
A  driveway  10  fert  wide  is  earried  coiitiiuioiisl  \ 
from  one  I'ud  to  tin-  other  of  the  i)arl<way.  sonic 
tiini'S  on  one  side  of  the  riser  and  sometimes  on 
the  otlier,  as  tlie  huation  of  tlie  river  channel  n- 
(|iiires.  This,  of  eourse,  neei'ssilates  a  numl)f|-  oi 
hridf^jcs  across  the  river.  These  ;ire  hein^^  l)uili 
of  concrete.  eithiT  arch  or  slal)-an<M)eam  ton 
struction,  hut  in  eaeii  e.ise  fated  with  stone  in  oi 
der  to  ])resent  an  ;i|)|)i';iraiuH'  more  ai)i)roi)ii.it( 
for  the  surrouncUnj^s. 

In  ad(htion  to  the  mo\  inj;  of  [Uv  eliamiel  of  the 
ri\i'r  and  <;rachn«i-  of  the  roadwax .  the  low  spots 
are  all  heint;  raisi-d,  eoniuetions  between  the 
<h-ivewa\-  and  several  of  the  hi|;hways  crossing; 
abo\  e  the  parkway  (which  lies  below  the  adjacent 
count r\  on  lioth  sides)  are  being  made  by  fillinj^ 
in,  .iiul  numerous  small  structures  arc  being  con- 
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structed,  such  as  culverts,  drains  for  carrying  off 
the  surface  water,  etc.  In  order  to  prevent  seep- 
age under  the  roadway  of  underground  water 
from  the  hills,  a  drain  is  being  built  along  the  edge 
of  the  roadway  furthest  from  the  river  for  inter- 
cepting the  underground  flow,  this  consisting  of 
a  line  of  circular  drain  pipe  4  inches  to  8  inches  in 
diameter  laid  at  the  bottom  of  a  trench  about  2 
feet  deep  and  surrounded  and  covered  to  a  depth 
of  6  inches  with  broken  stone,  concrete  size ;  this 
in  turn  being  covered  with  field  stone  up  to  6 
or  8  inches  diameter  placed  by  hand  and  carried 
up  to  the  top  of  the  subgrade  and  there  covered 
with  sod  turned  upside  down  on  wnich  is  placed 
the  top-soil  covering.  These  drains  have  outlets 
into  the  river  at  all  low  points. 

In  the  section  now  under  construction  it  was 
found  that  the  excavation  would  supply  about 
100,000  cubic  yards  less  material  than  was  needed 
for  embankment,  and  this  amount  of  cinders  was 
contracted  for  and  is  being  supplied  from  local 
factories.  This  and  the  paving  of  the  roadway 
are  the  only  parts  of  the  work  which  are  being 
done  by  contract,  all  the  rest  being  done  bv  the 
Park  Commission  under  its  own  superintendents. 

The  cinders  are  to  be  covered  with  two  feet  of 
dirt,  and  this  and  all  new  ground  in  the  park  is 
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to  be  covered  with  one  foot  of  top  soil.  (It  has 
been  found  by  ex])crience  in  New  York  City  that 
two  feet  of  earth  and  one  foot  of  top  soil  on  a 
cinder  fill  will  permit  the  growth  of  trees  as  well 
as  of  shrubs  and  smaller  vegetation.) 

MKTHOI)    OF"    OPERATION 

In  moving  the  river  channel  it  is,  of  course, 
necessary  to  provide  a  new  channel  at  each  point 
before  the  old  channel  is  filled  in.  Also  it  is 
necessary  to  study  carefully  the  most  economical 
method  of  handling  the  dirt  excavated  in  the  mak- 
ing of  the  desired  fills  so  as  to  reduce  the  haul  to 
a  minimum  and  perform  all  handling  by  the  ap- 
pliances most  economical  for  that  particular 
service. 

The  appliances  used  for  original  excavating  of 
the  earth  are  the  drag-line  and  the  steam  shovel. 
Transportation  of  the  earth  is  performed  by 
means  of  horse-drawn  trucks,  tractors  and  trail- 
ers, motor  trucks,  dump  cars  on  portable  track 
and  drag  scrapers.  The  drag  scrapers  are  used 
almost  exclusively  for  leveling  off  the  dirt  dumped 
by  trucks.  Koppel  dump  cars  were  used  at  first, 
but  a  large  part  of  the  material  excavated  is  so 
wet  and  sticky  that  it  was  found  that  it  would 
not  slide  out  of  the  cars  when  dumped  ;  although 
it  would,  of  course,  drop  out  of  a  truck  with  bot- 
tom dump  and  practically  vertical  sides.  Conse- 
quently the  dump  cars  are  not  now  being  used, 
although  they  may  be  used  again  if  suitable  ma- 
terial is  encountered.  The  motor  trucks  are  used 
very  little,  if  at  all,  for  hauling  excavated  mate- 
rial, but  their  duties  are  rather  confined  to  the 
hauling  of  broken  stone,  drain  tile  and  other  ma- 
terials used  on  the  work. 

Most  of  the  hauling  of  excavated  material  is 
being  done  by  dump  wagons  used  as  trailers  be- 
hind tractors  with  caterpillar  traction.  Four-yard 
trailers  were  used  at  first  in  trains  of  three,  but 
m  the  soft  ground  it  was  found  that  these  sunk 
in  too  deep  and  some  were  practically  pulled  to 
pieces  by  the  tractors  when  trying  to  draw  them 
through  the  wet  bottom  land.  (The  river,  al- 
though a  small  stream,  is  subject  to  frequent  and 
very  considerable  freshets  which  cover  the  bottom 
land  -and  keep  it  soft,  in  addition  to  making,  work 
impossible  for  a  day  or  two  at  a  time.)  Two- 
yard  wagons  are  now  being  used  as  trailers,  five 
to  a  train.  The  amount  of  dirt  hauled  by  these 
tractors  and  trailers,  of  course,  depends  upon  the 
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Icng-th  of  haul,  and  this  varies  anywhere  from  200 
or  300  feet  to  1.500.  For  short  hauls,  the  two 
tractors  and  ten  trailers  will  easily  handle  500 
cubic  yards  a  day.  At  one  place  where  the  length 
of  haul  was  1,500  feet,  the  average  amount  hauled 
was  about  350  cubic  yards.  At  some  points  where 
there  is  not  sufftcient  width  of  fill  to  permit  the 
tractors  to  turn  around,  it  is  necessary  to  use 
horse-drawn  wagons,  which  can  turn  in  a  much 
narrower  space. 

It  was  found  that  the  original  excavating  of 
most  of  the  material  could  be  done  much  more 
cheaply  with  the  drag-line  than  with  the  steam 
shovel.  In  partial  explanation,  at  least,  of  this, 
it  is  to  be  remembered  that  the  greater  part  of 
the  excavating  is  being  done  below  the  lc\  el  of 
the  machine  and  frequently  from  the  bottom  of 
the  river,  while  the  material  is  being  disposed  of 
at  a  higher  level.  Because  of  the  greater  efficiency 
of  the  drag-line  for  such  work,  this  machine  is 
being  used  exclusively  for  the  first  excavating  of 
such  material.  Where  the  excavated  material  is 
to  be  deposited  along  the  banks  immediately  op- 
posite the  point  from  which  it  was  removed,  no 
more  rehandling  is  necessary  except  for  a  general 
leveling  off  and  grading  of  the  embankment. 
Where  the  excavated  material  is  to  be  moved 
across  the  valley  more  than  75  to  100  feet,  a  sec- 
ond and  sometimes  a  third  movement  of  the  ma- 
terial is  effected  by  the  drag-line.  It  is  found  that 
moving  three  times  by  the  drag-line  costs  less 
than  excavating  by  the  drag-line,  depositing  in 
trailers  and  carrying  by  tractor  to  the  desired 
point.  Where  the  material  excavated  is  to  be 
moved  lengthwise  of  the  vallev,  however,  the 
drag-line  cannot  effectively  complete  the  handling 
of  the  material. 

The  general  method  of  operating  the  drag-line 
is  to  place  it  near  the  bank  of  the  river  or  the  line 
selected  for  the  bank  of  the  new  channel,  remove 
first  all  the  top  soil  and  deposit  it  in  a  bank  along 
the  edge  of  the  channel ;  then,  Vv'hen  all  the  top 
soil  that  can  be  reached  from  this  position  has 
been  removed  and  deposited,  the  soil  beneath  is 
removed  and  deposited  back  of  this  embankment. 
This  bottom  soil,  which  is  frequently  the. muck 
from  the  bottom  of  the  river,  is  thus  prevented 
by  the  embankment  of  top  soil  from  flowing  back 
to  the  channel.  In  all  cases  the  top  soil  is  kept 
separate  from  the  rest  of  the  excavation  and  is 


used  later  fur  gi\  ing  a  12-inch  covering  to  all  new 
embankment. 

As  soon  as  all  of  the  material  that  can  be 
reached  by  the  drag-line  from  a  given  position, 
down  to  the  desired  depth,  has  been  removed 
and  deposited  at  one  side  of  and  behind  the  drag- 
line, the  machine  then  moves  by  its  walking 
equipment  to  a  new  position  a  few  feet  up  or 
down  stream  and  repeats  the  process. 

The  larger  drag-line  with  the  2-yard  bucket, 
when  timed  by  the  writer,  excavated  a  bucket  full 
for  each  40- to  50  seconds,  averaging  45  seconds 
per  bucket.  It  is  found  that  the  buckets  are 
nearly  always  filled  to  their  full  capacity,  but 
about  10  per  cent  is  allowed  for  shrinkage,  due 
to  settlement,  draining  out  of  water,  etc.  Both 
of  the  drag-lines  are  worked  sixteen  hours  a  day 
in  two  shifts,  from  6  in  the  morning  till  2  in  the 
afternoon  and  from  2  until  10.  The  larger  drag- 
line has  a  90  h.  p.  engine  burning  kerosene  and 
the   smaller   drag-line   has   a   3-cylinder   gasoline 


thp.ee  trailers  drawn  by  holt  tractor 

engine.  These  drag-lines  together  average  about 
900  to  1,000  yards  in  each  8-hour  shift,  or  1,800 
to  2,000  yards  a  day.  When  it  was  attempted 
to  have  the  drag-line  deposit  the  excavated  mate- 
rial directly  into  carts  or  dump  cars,  the  amount 
of  work  done  was  very  much  reduced  because  of 
the  delays  in  waiting  for  cars,  shifting  them  into 
position,  etc.  It  is  found  to  be  cheaper  in  the  long 
run.  where  the  material  has  to  be  handled  by 
trailers,  to  use  a  steam  shovel  for  loading  on  to 
the  trailers  material  which,  has  previously  been 
excavated  by  the  drag-line.  The  steam  shovels 
also  are  used  for  excavating  the  higher  land, 
where  the  dirt  to  be  removed  lies  above  the  con- 
templated grade. 

The  drag-lines  were  assembled  and  set  up  by 
the  commission  on  the  site,  and  the  only  prac- 
ticable method  of  moving  them  from  point  to 
point  along  the  work  appears  to  be  by  walking 
them  under  their  own  power,  although  such  prog- 
ress is  naturally  very  slow.  The  larger  machine 
weighs  about  eighty  tons  and,  assuming  that  a 
truck  could  be  obtained  stout  enough  to  carry 
it,  many  of  the  bridges  on  the  line  of  the  roads 
could  not  safely  carry  such  a  load. 

In  operating  the  two  drag-lines  and  the  four 
steam  shovels,  eight  operators  are  employed.  In 
addition  to  these,  there  are  altogether  230  em- 
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|)l(t\i'('s,  half  ctl'  tlirm  (lay  laborers  and  the  other 
half  drivers,  ehauffeiirs.  foremen,  tneeliaiiios,  etc. 
Thr  j^reatcr  ])art  of  th<-  (l.i\  labor  is  usc-d  in  build- 
ing drains,  bridj^es,  (.uKiits  and  other  stnall 
structures  and  in  doinj;  the  linal  j^radinj^  of  the 
embankments.  In  the  main  dirt  handliiif^,  prac- 
ticall_\  tlu'  only  labor  I'lnjjloyed  comprises  the 
eij^^ht  draj^-linc  and  shovel  operators,  the  two 
tractor  operators,  two  or  thret-  men  and  horses 
with  drag-scrapers  spreading  the  material  dumped 
by  the  trailers,  and  six  or  eight  more  as  hel|)ers 
around   tlu-  \arious  pieces  of  apparatus. 

COST    KIOCOIll  (S 

The  operator  of  each  of  the  large  machines 
sends  in  a  weekly  report  of  the  operation  of  his 
machine,  the  week  extending  from  Thursdav  to 
Wednesday,  both  inclusive.  The  weekly  rei)ort 
gives  the  date,  section  number,  machine  number, 
name  and  type  of  machine,  time  of  shift,  and  type 
of  vehicle  loaded,  if  any.  The  vertical  columns 
have  headings  as  follows:  "Hours  engaged" 
("from"-"to"').  "Time  used  in  moving."  "Time 
used  for  repairs  or  shut-downs."  "Nature  of  re- 
pairs or  shut-downs."  I'nder  the  main  heading, 
"Xuniber  of  buckets  excavated,"  arc  the  seven 
sub-headings:  "(ieneral,"  "River,"  "Lake,"  "Top 
soil,"  ""'Second  handling,"  "Third  handling,"  and 
"Loading."  Under  the  general  heading,  "Helper," 
are  the  two  column  headings,  "Time"  and  "Rate." 

These  data  are  entered  on  a  special  sheet  de- 
voted to  the  machine  in  question.  The  summaries 
arc  also  recorded  on  another  sheet  giving  the 
amount  of  work  done  and  unit  costs  for  each  of 
the  several  pieces  of  apparatus  on  the  particular 
section  of  the  work  to  which  this  sheet  applies. 
Each  machine  has  a  separate  record,  the  headings 
on  which  are  as  follows:  "Date,"  "Operators," 
Helpers,"  "Watchmen,"  "Fuel,"  "Oil  and  grease," 
"Miscellaneous  supplies,"  "Depreciation,"  "Re- 
pairs"   ("Labor"-"Material"),    "Cost    of    excava- 


tion," "(  ubic  yards  excavated,"  "Unit  cost,"  and 
"Remarks."  The  cost  <jf  each  of  these  items  is 
given  for  each  day,  and  at  the  bottom  of  the  sheet 
is  given  the  total  fcjr  the  nu>nth.  In  addition  there 
is  given  at  the  bottom  the  total  for  the  entire 
period  since  the  machine  went  into  service,  and 
from  this  is  calculated  the  unit  cost  averaged  for 
the  entire  jjeriod  of  service  of  the  machine.  These 
total  costs  include  flepreciation,  costs  of  watch- 
men, and  all  other  ccjsts  connected  with  the  ma- 
chine during  winter  and  other  idle  periofls  as 
well  as  during  the  season  of  o|)eration,  so  that  the 
unit  cost  averaged  to  date  provides  for  all  expen- 
ditures and  overhead  charges  for  the  machine  up 
tc)  that  time. 

ACTVAjj  COST  KH;fi:i:.s 

As  an  illustration  of  the  costs,  the  following 
figures  are  given  from   the  records: 

For  the  smaller  Monighan  drag-line,  during  the 
month  of  August  the  charges  were  as  follows: 
()l)erators,  $465.79;  helpers,  $422.25;  watchmen, 
$31;  fuel,  $361.95;  oil  and  grease,  $35.53;  miscel- 
laneous supplies,  $15.80;  depreciation,  $184;  re- 
pairs, $16.88  for  labor,  $26  for  materials.  This 
gives  a  total  cost  of  $1,559.20.  11.075  cubic  yards 
were  excavated,  giving  a  unit  cost  of  fourteen 
cents  per  cubic  yard.  For  the  same  machine,  the 
totals  up  to  the  end  of  August  included  $2,024 
for  depreciation,  $1,833.90  for  labor  in  making  re- 
pairs and  $1,874.89  for  materials.  Up  to  that  time 
the  machine  had  excavated  68,595  cubic  vards  and 
the  unit  cost,  averaging  the  entire  period,  had 
been  21.8  cents  per  cubic  yard.  In  this  calcula- 
tion the  depreciation  is  based  on  an  assumption  of 
a  life  of  four  years  working  250  days  a  vear,  or 
1,000  days  of  work. 

The  above  includes  considerable  work  which 
was  done  under  unfavorable  conditions.  Taking 
only  one  year,  that  of  1919,  the  unit  costs  figure 
out  as  follows:     Labor  of  all  kinds,  8.05  cents  per 
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cubic  yard;  gasoline,  2.86;  lubricating  oil,  0.50 
cents;  miscellaneous  supplies,  1.71  cents;  depreci- 
ation. 3.375  ;  giving  a  total  average  cost  of  exca- 
vation of  16.5  cents  a  cubic  vard. 

The  larger  Monighan  machine  began  work  on 
May  12  of  this  year  and  up  to  the  end  of  July  the 
totals  had  been  as  follows:  Operators,  $925.68; 
helpers.  $1,233.13;  watchmen,  $249.50;  fuel, 
$1,324.89;  oil  and  grease,  $310.15;  miscellaneous 
supplies,  $1,223.83;  depreciation,  $2,003.18  re- 
pairs. $158.39  for  labor  and  $114.12  for  material; 
total  cost  of  excavation,  $7,542.87 ;  cubic  yards  ex- 
cavated 55.162,  giving  a  unit  cost  of  13.6  cents  per 
cubic  yard. 

One  of  the  steam  shovels  for  the  month  of  June 
gave  the  following  cost:  Operator.  $200;  help- 
ers, $140;  watchmen.  $60;  fuel,  $216.66;  oil  and 
grease,  $45.95;  miscellaneous  supplies,  $3.36;  de- 
preciation. $184;  repairs,  nothing;  total  cost  of  ex- 
cavation, $849.97.  11.477  cubic  yards  were  exca- 
vated, of  which  1,716  was  second  handling,  1,590 
was  third  handling,  and  4,095  was  top  soil.  This 
gave  an  average  cost  of  7.4  cents  per  cubic  yard, 
but  this  average  includes  no  allowance  for  cost 
while  lying  idle  during  the  winter  or  for  repairs. 
This  machine  has  excavated  20,803  cubic  yards  to 
date  and  the  totals  are  recorded  as  $1,198.38  for 
operators  ;  $1,020.75  for  helpers  ;  $1,133  for  watch- 


men ;  $1,814  for  fuel;  $123.()0  for  oil  and  grease; 
$218.72  for  miscellaneous  supplies;  $1,420.54  for 
depreciation;  $358.75  for  labor  and  $180.36. for 
materials  for  repairs ;  giving  a  total  cost  of 
$7,468.09.  From  this  should  be  deducted  $1,885/ 
the  cost  during  three  months  when  the  machine 
was  engaged  in  building  retaining  walls.  For  the 
five  months  of  excavating  and  idleness  covered, 
the  record  gives  an  average  cost  of  26.8  cents  per 
cubic  yard,  showing  the  considerable  difference 
between  an  average  that  allows  for  all  overhead 
and  a  figure  applying  to  only  one  favorable  month. 
It  is  apparent  that  these  averages  of  long  periods 
which  include  the  idle  winter  season  are  the  cor- 
rect ones  for  determining  the  actual  cost  of  the 
work. 

The  records  for  the  total  cost  of  handling  earth 
in  the  section  now  under  construction  for  the 
month  of  July,  1920  (with  no  allowance  for  winter 
maintenance),  obtained  by  dividing  the  total  oper- 
ating cost  of  each  machine  employed  by  the  total 
amount  of  earth  handled,  show  that  the  cost  ot 
drag-line  excavating  that  month  was  9.1  cents  per 
cubic  yard;  steam  shoveling,  14.7  cents;  tractors 
and  teams,  22.6  cents;  spreading  on  the  dump, 
11.2  cents ;  giving  a  total  cost  per  cubic  yard  han- 
dled (a  considerable  amount  of  it  two  and  even 
three  times')   of  57.4  cents  per  cubic  yard. 


The  Labor  Situation 


General  development  since  1915;  present  conditions  and  requirements;  definite 
policies ;  supply,  strikes  and  wages 


A  review  of  the  present  labor  conditions  and 
prospects  in  the  United  States  is  inseparable  from 
consideration  of  the  conditions  existing  before  the 
entrance  of  this  country  into  the  world  w^ar  and 
the  unprecedented  changes  that  have  taken  place 
in  direct  and  indirect  consequence  thereof. 

Previous  to  1914,  labor  conditions  in  the  con- 
struction field,  to  which  this  article  is  strictly  lim- 
ited, were  substantially  uniform  and  regular  in 
most  parts  of  the  country.  Labor  was  abundant. 
The  standards  of  hours  and  wages  were  fairly  well 
proportioned  to  intrinsic  values,  and  were  gener- 
ally accepted  by  employers  and  employees.  Ef- 
ficiency and  reliability  were  normal  and  the  occa- 
sional strikes  and  lock-outs  were  of  local  character 
and  generally  subject  to  reasonable  settlements. 

There  was  no  general  serious  surplus  or  short- 
age of  labor  or  employment  and  in  most  of  the 
large  cities  notices  that  extra  help  was  required 
would  bring  abundant  applications  promptly  to 
the  job.  Where  a  large  construction  force  had  to 
be  quickly  secured  for  remote  districts,  advertise- 
ments, application  to  foremen  and  skilled  labor- 
ers, or  commissions  to  padrones  or  employment 
agencies  procured  men  readily  at  current  prices. 


Contractors  could  estimate  with  considerable  ac- 
curacy the  cost  and  efficiency  of  labor  and  could 
depend  on  securing  it  at  prevailing  rates,  or  at  a 
slight  increase  under  special  conditions,  and  were, 
therefore,  able  to  make  safe  bids  for  important  or 
long-continued  work  at  reasonable  prices,  the  sit- 
uation then  being  a  familiar  one  resulting  from  the 
gradual  growth  and  development  of  years. 

EFFECTS  OF  THE  V\'AR 

For  many  years  the  increasing  tendency  of  this 
country  has  been  for  native  Americans  to  work 
principally  at  skilled  labor  or  in  commercial  or 
executive  positions,  leaving  a  large  amount  of 
common  and  especially  heavy  labor  and  much  of 
the  mechanical  and  trade  work  to  be  done  by  la- 
bor of  foreign  birth  or  parentage.  In  other  words, 
the  resident  supply  of  common  and  a  considerable 
proportion  of  skilled  labor  was  becoming  more  and 
more  inadequate  and  greater  and  greater  depen- 
dence was  placed  on  immigrants,  the  rapidly  in- 
creasing annual  supply  of  which  had  attained  a 
maximum  of  1.218.480  in  1914,  which  was  prob- 
ably equivalent  to  850,000  working  men  and  boys. 

At  the  beginning  of  the  war,  immigration  was 
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.iokiitly  ;irrc-slc-(l  by  the  absorption  into  llifir 
armiis  and  civil  oi-cupatioiis.  ot'  tlic  total  man 
power  of  llic  Ix'llis^vtrnt  countries  that  liad  pic- 
viouslv  \nv\\  \\\c  ])riiK-ipal  sourcrs  of  innni^raiion 
to  tin-  I'nitrd  States.  In  I'MS.  the  total  immigra- 
tion dropped  to  32().7(X)  and  in  l^n.S  to  llO.f.lK; 
ininimunis  which,  when  further  reduced  by  the 
•greatly  increased  lunnber  of  aliens  (most  of  them 
workinj;  men)  who  left  this  country  to  join  the 
armies  (if  their  hatherlands,  entirely  eliminated 
the  foreij^n  labor  sui)ply  and  caused  a  deficiency  of 
more  than  l,fX)0,000  men  a  year  below  normal. 

This  (piickly  altered  economic  conditions  so 
that  men  were  difficult  to  obtain  in  large  quan- 
tities and  wages  advanced  considerably,  impell- 
ing manv  farsighted  contractors  to  give  serious  at- 
tention to  developing  their  organizations  and  cf- 
hcicncy  and  to  the  increased  use  of  labor-saving 
methods  and  appliances.  It  was  still  possible  to 
secure,  at  a  jiricc,  men  for  construction  work,  but 
the  work  had  to  be  planned  with  due  regard  to  the 
impaired  quality  and  amount  of  labor  available. 
The  increased  cxjiorts  of  war  materials  and 
other  supplies  also  helped  to  increase  the  demand, 
and  with  it  the  wages,  for  labor,  but  conditions 
did  not  become  very  serious  until  after  the  United 
States  entered  the  war  in  April,  1917,  and  the  na- 
tional resources  were  applied  to  the  utmost  in 
military  directions.  Besides  2,000,000  men  drafted 
into  the  army  and  navy,  an  enormous  number  ot 
men  were  required  to  fill  the  new  positions  pro- 
duced by  the  increased  export  business  and  by  the 
tremendous  Federal  construction  operations  and 
war  work  on  ammunition,  supplies,  etc.  These 
demands  absorbed  all  the  ordinary  labor  supply 
and  extended  to  great  numbers  of  women,  girls, 
boys  and  old  men  not  previously  engaged  in  such 
pursuits,  leaving  barely  enough  men  to  carry  on 
indispensable  operations,  after  a  large  amount  of 
work,  including  general  and  engineering  construc- 
tion and  most  public  w'orks  and  improvements, 
had  been  specfically  prohibited  as  non-essential 
by  the  Federal  Government. 

Labor  was  accordingly  scarce  and  exceedingly 
dear.  The  government  policy  of  executing  more 
than  $1,000,000,000  worth  of  emergency  construc- 
tion with  selected  contractors  operating  on  cost- 
plus  basis,  together  with  its  avowed  intention  to 
•  increase  wages  to  correspond  with  increased  gen- 
eral costs  and  a  frantic  disposition  to  yield  to  all 
of  labor's  demands  and  satisfy  its  wishes  regard- 
less of  consequences,  inevitably  produced  an  arti- 
ficial condition,  making  labor  a  favored  class. 
This  condition  was  quickly  realized  and  exploited 
to  a  high  degree,  with  the  result  that  wages 
doubled  and  trebled  and  labor  made  exorbitant  de- 
mands and  became  more  and  more  arrogant.  La- 
bor hours  were  shortened,  heavy  overtime  rates 
were  established  and  great  numbers  of  unskilled 
employees  were  rated  as  skilled  employees,  seri- 
ously reducing  the  quality  and  output  of  work. 

These  conditions  necessarily  produced  idleness 
and  extravagance  ;  many  men  worked  only  part 
time  and  their  efficiency  was  greatly  decreased, 
while  costs  multiplied. 

At  the  close  of  the  war  the  requirements  dis- 
appeared with  the  emergency,  but  union  leaders 


still  insist  that  there  shall  be  no  dinuiiualion  of 
employment  or  reduction  of  wages,  and  the  result 
has  been  unexanqjled  labor  unrest  and  unreliabil- 
ity, the  multiplication  of  strikes  and  an  endless  in- 
crease of  wages  that  has  scarcely  yet  reached  its 
ma.\imum.  /Xltogether  the  result  has  been  a  gen- 
eral increase  of  more  than  UX)  i)er  cent  in  vyages, 
and  a  decrease  of  at  least  50  per  cent  in  efficiency, 
making  unit  costs  f(ir  construction  work,  exclu- 
sive of  materials,  f)ften  four  times  or  more  as 
great  as  formerly.  This  and  the  plague  of  unjusti- 
fied strikes  and  the  vif)lation  of  contracts  by  labor 
organizations  has  made  it  impossible  for  contrac- 
tors to  estimate  safely  on  labor  costs  and  they 
have  been  compelled  to  refuse  to  bid,  or  to  bid 
only  on  a  cost-plu'^  basis,  for  important  or  long- 
continued  work. 

This  and  high  material  prices  have  resulted  in 
postponing  a  large  amount  of  work,  including 
$2,000,000,000  or  $3,000,000,000  worth  of  deferred 
construction  due  to  war  conditions,  all  of  which  is 
ready  for  resumption  under  more  favorable  and 
safer  conditions. 

At  present,  the  supply  and  demand  for  labor 
arc  fairly  well  balanced,  but  in  order  to  regain 
normal  or  well-proportioned  prices  and  wages,  or 
to  undertake  the  vast  amount  of  new  and  accumu- 
lated construction,  great  quantities  of  additional 
labor,  especially  unskilled  workmen  variously  es- 
timated at  1,000,000  to  3,000,000,  are  urgently 
needed. 

A  large  pact  of  these  men  are  available  by  im- 
migration. The  number  of  aliens  entering  this 
country  has  begun  to  increase  very  rapidly  during 
the  present  year  and  is  now  limited  only  by  the 
a\ailable  transportation.  Although  some  foreign 
countries  will  doubtless  endeavor  to  restrict  emi- 
gration, the  supply  will  doubtless  be  adequate  if 
this  country  permits  and  encourages  immigration. 
The  great  necessity  is  for  an  abundance  of  un- 
skilled labor,  which  can  be  secured  not  only  from 
Europe,  but  also  from  Asia,  Mexico,  Porto  Rico 
and  other  countries  and  should  be  admitted  with 
proper  restrictions. 

It  may  perhaps  be  advisable  to  discriminate  be- 
tween permanent  immigrants  who  should  become 
citizens,  and  temporary  immigrants  for  whom  the 
illiteracy  test  might  be  waived.  In  all  cases,  po- 
litical opposition  should  be  removed  and  efficient 
provision  made  for  excluding  radicals  and  crimi- 
nals, and  for  the  thorough  Americanization  of  all 
who  are  admitted  as  permanent  immigrants. 

There  should  also  be  proper  legislation  to  incor- 
porate labor  organizations  and  make  them  respon- 
sible, and  to  enforce  the  execution  of  contracts 
between  employer  and  employee  and  prevent  vio- 
lence, intimidation  and  conspiracy  in  labor  con- 
troversies. Given  such  conditions,  there  should  be 
no  difficulty  in  securing  abundance  of  labor  at  a 
fair  price  for  all  kinds  of  construction  work. 

"U'AGES 

In  October,  1915,  the  standard  rates  for  skilled 
and  unskilled  labor  in  Greater  Xew  York  were 
listed  as: 

Blacksmith,  5;.3.68  to  $4.00;  blacksmith  helper.  $2.00  to 
$2.25;  blaster.  $4..-)0 ;  bricklayer,  $6.00;  caulker.  $4.50; 
cranesman,  $12">  per  month;  dock  builder.  $4.00;  drill 
runner.  $;{.()8  ;  drill  helper.  Sl.l'i  to  $2.00;  electrician.  $4.80; 
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electrician  helper,  $2.00  t«)  $2.  JO ;  engineer,  compressor 
plant,  $12o  per  month;  engineer,  hoisting,  $4.25;  engineer, 
locomotive,  $12,">  per  month;  engineer,  shovel,  $150  to  $17.') 
per  month  ;  fireman,  $60  to  $80  per  month ;  hoister  runner, 
$4.25;  hoister  on  steel,  $o.o0;  iron  erector,  $5.00;  iron 
helper,  $3.00;  laborer,  common,  $1.60  to  $1.75;  laborer, 
concrete,  $1.75  to  $2.25;  laborer,  handy,  $2.25  to  $3.00; 
laborer,  rigging,  $2.00  to  $2. SO;  macliinists,  $3.00  to  $3.30; 
mason,  stone,  $4,80;  painter,  iron,  $2.25  to  $2.50;  pipemen, 
$2.00  to  $2.25;  pipe  fitter,  $3.00  to  $3.50;  pitmen,  $2.50; 
pumpmen.  $2.00  to  $2.25;  rigger,  boss,  $4.80;  riveter,  $5.00; 
rockman.  $2.25;  shorer,  $3.6S;  shorer  helper,  $2.65;  signal- 
men, $1.75  to  $2.00;  stablemen,  $2.00;  stonecutter.  $4.50  to 
$5.00;  timbermen.  $2.25  to  $3.00;  timbermen  helper.  $1.75 
to  $2.00;  waterproofer,  $4.25. 

On  April  22,  1920,  the  executive  committee  of 
the  Board  of  Governors  of  the  Building-  Trades 
Employers'  Association,  New  York,  in  conference 
with  the  representatives  of  the  building  Trades 
Council,  agreed  to  a  schedule  of  wages  allowing 
an  increase  of  $1  per  day  after  May  1,  1920.  The 
new  scale,  based  on  an  eight-hour  day,  now  in  ef- 
fect, is : 

Art  glas-s  workers,  $8.00;  asbestos  workers  and  insu- 
lators, $9.00;  bluestone  cutters,  $9.00;  bricklayers,  $10.(X) ; 
carpenters.  $9.00;  dockbuilders,  house  shorers  and  sheath- 
pilers,$9.00;  cement  and  concrete  workers  (laborers)  $6.50 ; 
composition  roofers  and  waterproofers,  $8.00;  composi- 
tion roofers  and  waterproofers  (foremen),  $8.50;  elec- 
trical workers,  $9.00;  electrical  workers'  helpers,  $5.50; 
elevator  constructors,  $9.00;  elevator  constructors'  helpers, 
.'=;7.00;  hoisting  engineers,  by  the  week.  $52.25;  hoisting 
engineers,  by  the  day,  $10.00;  hoisting  engineers,  running 
compressors,' extra  per  week,  $7.00;  housesmiths  and  bridge- 
men,  local  Xo.  40,  $9.00;  housesmiths'  finishers.  Local  Xo. 
52,  $9.00;  housesmiths'  helpers,  $7.00;  marble  cutters  and 
setters,  $9.00;  marble  carvers,  $10.00;  marble  polishers, 
bed  rubbers  and  sawyers,  $8.50;  marble  cutters'  helpers, 
riggers,  crane  and  derrick  men.  $7.00;  mosaic  and  terrazzo 
workers,  $8.00;  mosaic  and  terrazzo  workers'  helpers,  $6.50; 
metallic  lathers,  $9.00;  plasterers,  $9.50;  plasterers'  la- 
borers, $7.00;  plumbers  and  gasfitters,  $9.00;  roofers  and 
sheet  metal  workers,  $9.00 ;  riggers  and  machinery  movers, 
$9.00;  steam  and  hot  water  fitters,  $9.00;  steam  and  hot 
water  fitters'  helpers,  $7.00;  stone  derrickmen,  $8.00;  tile 
layers,  $9.00;  tile  layers'  helpers,  $7.00;  wood  lathers.  $9.00. 

Common  labor  not  included  in  the  above  scale 
is  paid  from  $5.20  to  $6.00  per  day. 


Information  concerning  conditions  in  their  vi- 
cinities was  furnished  at  our  request  by  eleven 
contractors  located  in  New  York,  Pennsylvania, 
Ohio,  Iowa,  Wisconsin,  Oklahoma,  Michigan  and 
North  Dakota;  these  contractors  making  a  spe- 
cialty, respectively,  of  street  paving,  highway  con- 
struction, water  works  and  sewer  construction, 
tunnels,  buildings,  and  general  contracting.  These 
reported  that  since  last  spring  wages  in  their 
several  localities  had  increased  from  a  minimum 
of  10  per  cent  in  one  case  to  a  maximum  of  85 
per  cent  in  another  (the  latter  being  in  Milwau- 
kee), with  an  average  of  31  per  cent.  The  wages 
paid  common  labor  were  reported  as  50  to  65 
cents  an  hour,  55  to  60  cents,  55  cents,  61  cents, 
65  cents,  65  to  70  cents,  and  90  cents  in  two  cases, 
$5  a  day  in  one  case,  $5.50  in  another  and  $6  in  a 
third.  Replying  to  the  question  whether  labor 
was  more  plentiful  than  last  spring,  six  answered 
yes,  four  no,  and  one  that  it  was  unchanged.  How- 
ever, nine  of  the  eleven  believed  that  it  would  be 
more  abundant  in  1921,  one  was  in  doubt,  and 
one  believed  that  it  would  not  be. 


A  Clearing  House 
for  Labor 


Employmeent  secured  for  labor,  help  se- 
cured   for    employers,    and    surplus    labor 
shifted    in    and    between    18    zones    by    a 
Federal  bureau. 


In  February,  1915,  the  scope  of  the  activities 
of  the  Division  of  Information  of  the  Bureau  of 
Immigration,  United  States  Department  of  La- 
bor, was  enlarged  to  cover  employment.  The 
United  States  was  divided  geographically  into 
18  zones,  some  of  which  were  sub-divided,  each  di- 
vision or  sub-division  being  in  charge  of  an  immi- 
gration inspector  to  receive  applications  from  em- 
ployers and  those  in  search  of  employment  with  a 
view  of  filling  both  wants.  In  the  first  six  months, 
up  to  August,  1916,  the  division  received  94,482 
applicants  for  positions  and  filled  16,974  positions. 
During  the  month  of  July,  1915,  the  total  num- 
ber of  applications  received  for  help  was  1,160, 
number  of  persons  applied  for  8,665,  number  of 
applications  for  employment  18,061,  number  re- 
ferred to  employment  6,360,  number  actually  em- 
ployed 6,035.  The  classification  by  zones  was 
as  follows: 

No.   1 — Boston,  Mass. 

No.  2— New  York,  N.  Y.,  Buffalo  (sub-branch). 
N.  Y. 

No.  3— Philadelphia,     Pa.,     Pittsburgh 
branch).  Pa. 

No.  4— Baltimore,  Md. 

No.  5— Norfolk,  Va. 

No.  6 — Jacksonville,     Fla. ;     Charleston 
branch),    S.    C. :    Savannah    (sub-branch), 
Birmingham    (sub-branch),    Ala.;    Mobile 
branch),  Ala. 

No.  7 — New  Orleans,  La.  (sub-branches). 

No.  8 — Galveston,  Tex. ;  El  Paso,  Tex. ;  Albu- 
querque, N.  M. 

No.  9 — Cleveland,  Ohio. 

No.  10 — Chicago,  III.;  Detroit  (sub-branch), 
^lich. ;  Indianapolis,  Ind. ;  Sault  Ste.  Marie,  Mich. 

No.   11 — Minneapolis,  Minn. 

No.  12 — St.  Louis,  Mo.;  Kansas  City  (sub- 
branch),  Mo. 

No.  13 — Denver,  Col. ;  Salt  Lake  City  (subr 
branch).  L'tah. 

-     No.   14 — Helena,  Mont;  Moscow  (sub-branch), 
Mont. 

No.  15 — .Seattle,  Wash.;  Aberdeen,  Wash.; 
Bellingham,  Wash. ;  Colfax,  Wash. ;  Everett, 
Wash. :  North  Yakima,  Wash. ;  Spokane,  Wash. ; 
!>umncr.  Wash.;  Tacoma  (sub-branch), ^  Wash. ; 
Walla  Walla  (sub-branch),  Wash. 

No.   16— Portland.  Ore. 

No.  17 — San  Francisco,  Cal. ;  Sacramento,  Cal. ; 
Fresno,  Cal. ;  Eureka,  Cal. 

No.  18 — Los  Angeles,  Cal.;  San  Diego,  Cal.; 
Tucson,  Ariz. 

After  the  entry  of  the  U^nited  States  into  the 
war,  the  activities  of  this  division  were  extended 
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and  employment  was  secured  lor  a  very  much 
larger  number.  In  the  year  ending  July,  1920, 
there  were  received  2,589,145  registrations,  of 
which  2,458,809  were  referred  to  prospective  em- 
ployment. There  were  also  received  3,1(>5,559  re- 
quests for  help  wanted  and  there  were  placed  2,- 
018,258  employees,  as  shown  by  the  accompany- 
ing diagram.  The  scope  of  the  most  recent  activ- 
ities is  indicated  by  the  weekly  records,  that  for 
the  week  ending  fulv  5,  1919,  gives  registrations, 
74,703;  help  wanted,  83,843;  referred,  65,597; 
placements,  53,587;  for  the  week  ending  July  26, 
1919,  registrations,  95,619;  help  wanted,  91,222; 
referred,  75,052 ;  placements,  65,998 ;  week  ending 
January  31,  1920,  registrations,  36,243;  help 
wanted,  47,214;  referred,  38.306;  placements,  30,- 
990;  week  ending  Mav  29,  1920,  registrations,  49,- 
IC^;  help  wanted,  65',804  referred,  49,884;  place- 
ments, 43,247. 

It  is  evident  that  this  system  is  potential  for 
valuable  service  to  labor  and  to  employers  and 
that  it  should  be  utilized  and  appreciated  by  both. 
Great  efforts  should  be  made  to  avoid  any  par- 
tiality for  either  union  or  non-union  labor,  and 
both  organization  and  individual  laborers,  and  in- 
dividual and  associated  employers,  should  file  reg- 
ular reports  with  the  division,  whether  or  not  they 
are  in  need  of  its  assistance. 

Increased  results  should  also  be  secured  by  co- 
operation with  the  principal  associations,  organiz- 
ations and  federations  of  general  contractors,  mu- 
nicipalities, manufacturers  and  all  other  large  em- 
ployers of  labor,  including  farmers. 

Some  means  of  simplifying  this  service  by  in- 
spection and  classification  of  labor  so  as  to  secure 
the  best  men  fitted  for  the  work  and  rate  them 
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Connecticut     l.oc.t; 
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Illinois    r»,.")T;{ 
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Missouri    1,.')1T 

Nebraska  I.IOT 

.\e.w  York    y.osi 
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Ohio    x,r4:; 
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Rhode'    Island    KJO 

.South   Dakota    ....  108 

Texas   :!.S2 

\'irginia    12.j 

Washington    1,199 

W  est   \'irginia    ....  22.'5 

Wisconsin   2,402 

Total  :iO  states..  49,756 
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according  to  their  abilities  would  be  helpful.  Fur- 
ther efforts  along  the  lines  of  transferring  men 
from  a  crowded  trade  or  area  to  one  in  which 
there  is  a  chronic  deficiency  would  also  be  desir- 
able to  both  parties  and  would  tend  to  equilibrium 
and  standardization.  Such  discrimination  might 
perhaps  be  extended  even  so  far  as  the  arbitrary 
allotment  of  certain  classes  of  immigrants  to  ap- 
propriate localities,  thus  relieving  the  congestion 
in  cities  and  the  labor  famine  in  other  places. 
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L;il»or  lAViv'itmcy 

Hy  far  the  most  important  essential  for  labor 
is  efficient.  V,  that  is,  the  nearest  possible  approach 
to  the  execution  of  100  per  cent  of  each  man's 
ultimate  possihililic-s.  I'lfficiency  dejjends  on  uill- 
inj^iiess,  ability,  opportunity  and  direction.  At 
present  it  is  ^n-aliy  decreased,  probably  frr^ni  30 
tf)  (0  JUT  cent  in  nearly  all  classes  of  .skilled  and 
uiiskijlcd  l.ibor.  Most  of  this  is  doubtless  due  to 
iiiiuiliin;;iicss  directly  caused  by  excessive  wages 
and  by  pernicious  agitation. 

Willingness  will  be  greater  when  the  country 
IS  purged  of  agitators,  socialists,  anarchists,  I.  \V. 
W.'s  and  other  pernicious  classes  and  when  the 
average  vvorker  feels  the  necessity  for  himself 
and  family;  in  other  words,  when  he  receives  only 
a  just  compensation  i)roportioned  to  his  results 
and  to  general  values. 

Ability  can  be  greatly  increased  bv  classifica- 
tion of  employment,  by  careful  select'ion  of  men 
for  different  tasks,  and  by  manual  training  and 
various  systems  of  education  in  the  shop,  in  the 
field  and  even  in  the  school  or  lecture  room. 

Opportunity  is  largelv  a  matter  of  method  and 
organization  dependent  on  the  employer,  the  char- 
acter of  the  work,  and  the  attitude"  of  labor  it- 
self and  the  leaders  of  its  unions.  Organization 
of  labor  forces  on  the  work  is  an  important  es- 
sential and  requires  great  skill  and  experience 
tor  Its  complete  success.  Men  should  be  assigned 
in  groups  to  tasks  for  which  thev  are  best  quali- 
hed,  and  the  different  groups  should  be  carefully 
located  and  scheduled  so  as  to  co-operate  to  the 
highest  degree  and  to  avoid  all  conflict  and  delay. 
Men  work  much  more  efficientlv  in  small 
groups  than  they  do  either  singlv  or  in  large 
gangs,  a  fact  that  is  recognized  bv'the  statement 
in  this  issue  quoted  by  a  manufacturer's  circular 
that  I  wo  men  shoveling  together  will  do  twice 
as  much  as  when  shoveling  separately."  The 
quality  and  quantity  of  work  is  greatly  improved 
by  promoting  and  maintaining  rivalrv  between 
gangs  who  strive  to  excel  each  other  through 
pride  or  to  secure  a  promised  reward. 

Direction  of  labor  requires  a  high  deo-ree  of 
administrative  skill  and  thorough  knowledge  of 
all  the  details  of  the  work  in  hand.  The  work 
shou  d  be  supervised  as  a  whole  and  each  element 
should  be  directed  with  an  intimate  knowled-e  of 
every  detail.  The  men  should  be  treated  with 
uniform  decision  and  justice  to  themselves  and 
their  employers,  each  being  required  to  do  a  fair 
days  work  for  a  fair  dav's  pav.  The  seoarate 
operations  should  be  very  carefullv  arrange^d  and 
synchronized  to  avoid  all  conflict,  interference  or 
r.  7'  /^  "materials  and  equipment  should'  be 
ir  U"u      ''^"'^'^  °^  requirements.    Especial  pains 

me'nin  ^V^'V  '"^^  ^^^  movements  of  the 
Hn^  o  the  simplest  and  most  direct  manner,  cut^ 
ting  out  all  superfluous  operations  and  especially 
preventing  any  inefficiency  of  part  of  th^e  ^orc'I 
causing  delay  to  the  remainder. 

.By  adopting  as  many  as  possible  of  these  sue-- 
gestions,  almost  any  construction  job  wdl  bJ 
notably^  expedited   and   its   cost   corr^espondlngi; 
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Equipment  Profits 

Construction  plant  and  equipment  is  either 
stock  property  of  a  standard  character  which  is 
constantly  maintained  by  the  contractor  or  it  is 
special  or  provided  as  occasion  demands.  Com- 
plete and  accurate  accounts  should  be  kept  of 
both,  the  former  being  classified  as  permanent  in- 
vestment and  charged  to  overhead  expenses  while 
the  latter  is  accounted  to  current  work.  In  either 
case,  the  charges  should  include  first  cost,  amor- 
tization, depreciation,  maintenance,  repairs,  in- 
surance, interest,  storage,  transportation,  rental 
and  lost  time,  if  any. 

The  plant  should  be  credited  with  the  actual 
work  done,  with  any  rent  received  and  with  the 
inventory  price  or  the  salvage  received  at  the 
end  of  the  job  or  at  inventory  time ;  while  it 
should  be  charged  with  superintendents,  supplies, 
wages  of  operators  and  the  other  items  mentioned. 
The  installation  of  any  plant  or  equipment  on 
construction  work  is  justified  first,  if  it  is  abso- 
lutely indispensable  to  the  execution  of  the  con- 
tract or  its  safety ;  second,  if  its  use  expedites  the 
work  sufficiently  to  overbalance  any  direct  loss 
that  may  be  incurred  over  the  performance  of  the 
work  by  other  methods ;  and,  generally,  if  the 
total  cost  of  the  completed  w'ork  is  reduced  by 
the  use  of  the  given  equipment  over  what  it 
would  be  by  the  best  method  of  doing  it  without 
this  equipment. 

It  follows  that  the  amount  of  work  actually 
performed  by  the  equipment  may  be  much  more 
important  in  the  selection  of  apparatus  than  the 
unit  cost  of  performance;  as,  for  instance,  the 
excavation  of  500  yards  of  earth  at  20  cents  per 
yard  by  a  steam  shovel  may  not  be  justified  when 
a  $15,000  steam  shovel  is  used  one  or  two  days 
only  and  involves  a  cost  of  $100  or  more  for  in- 
stallation and  excessive  cost  for  removal  of  spoil, 
although  the  direct  cost  of  the  excavation  by 
hand  may  be  50  cents  per  yard  without  any  in- 
stallation or  extra  removal  costs  and  may  be  done 
with  available  forces  distributed  over  a  longer 
period. 

In  these  days  when  labor  is  so  costly,  inef- 
ficient and  unreliable,  it  is  axiomatic  that  the  use 
of    power    plants,    labor-saving    machinery    and 


equipment  are  justified  where  the  installation, 
operation  and  overhead  charges  are  even  nearly 
as  low  as  the  estimated  labor  costs,  because  of 
the  saving  in  time  and  the  elimination  of  labor 
troubles. 

Wherever  standard  appliances  are  involved 
that  can  readily  be  bought  and  sold  in  open  mar- 
ket and  do  not  necessitate  heavy  permanent  in- 
vestment, or  where  they  form  part  of  the  con- 
tractor's standard  stock  equipment,  their  use  is 
justified  when  the  overhead  and  operating 
charges  are  less  than  the  cost  of  the  force  they 
replace  and  the  purchase  of  such  an  apparatus 
is  good  policy  when  there  is  an  abundance  of 
work  for  them  and  the  saving  equals  the  in- 
terest and  amortization  charges  on  the  invest- 
ment. It  is  surprising  how  much  machinery  will 
be  justified  by  elimination  of  three  or  four 
laborers. 

In  order  to  get  the  highest  profits  from  equip- 
ment investment,  the  plant  must  always  be  un- 
der the  supervision  of  competent  mechanics,  fre- 
quently inspected  and  maintained  in  perfect  op- 
erative condition.  Defective  parts  must  imme- 
diately be  renewed,  injuries  repaired,  spare  parts 
likely  to  be  needed  kept  in  reserve  to  prevent 
loss  of  time  when  renewed,  and  the  machine  must 
always  be  kept  in  perfect  alignment  and  adjust- 
ment, well  oiled  and  clean. 

The  machine  and  its  crew  must  be  protected 
from  the  weather  and  from  accidental  or  ma- 
licious injury  and  the  work  must  be  so  arranged 
as  to  operate  the  machine  as  continuously  as 
possible  and  to  its  fullest  capacity  with  the  small- 
est crew.  If  movable,  arrangements  should  be 
made  in  advance  for  shifting  it  without  delaying 
the  work  or  hindering  its  crew,  and  provision 
should  be  made  in  advance  for  the  character  and 
quantity  of  material  it  handles  so  that  no  ob- 
struction or  delay  will  occur  when  these  are 
varied. 

Under  such  conditions,  with  large  contracts, 
ordinary  requirements  and  fair  prices,  many  ma- 
chines will  pay  for  themselves  in  a  short  time 
and  thereafter  earn  large  dividends  for  their  own- 
ers. This  is  notably  the  case  with  excavating 
machinery,  concrete  mixers  and  some  other  kinds 
of  plant. 


Immigration  Before  and  After  the  War 


Yearly  pre-war  arrivals  of  more  than  1,380,- 
000  were  reduced  to  295,403  in  1917,  re- 
duced by  emigration,  and  at  the  present 
time  are  at  the  rapidly  increasing  rate  of 
more  than  1,000,000 


In  the  year  ending  June  30,  1914,  there  were 
admitted  to  the  United  States  839,755  males  and 
440,553  females,  making  a  total  of  1,380,308  immi- 
grants of  all  classes  and  from  all  countries. 

For  the  year  ending  June  30,  1913,  which  was 
wholly  uninfluenced  by  the  beginning  of  the  w^ar, 
the  total  number  of  immigrants  admitted  was 
1,197,892. 


In  the  year  ending  June  30,  1919  (the  latest  for 
which  the  immigration  reports  have  been  pub- 
lished), immigration  increased  to  141,132  from 
110,618  in  the  previous  year,  but  was  almost  com- 
pletely cancelled  by  the  departure  of  123,522  im- 
migrant aliens,  who  left  this  country  for  perma- 
nent residence  abroad ;  leaving  a  net  increase  of 
populatio.n  of  only  20,790,  and  not  all  of  this  rep- 
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Afrii-.m     (lihuk)     5,823 

Aniicnian     282 

Kiilu-niiaii    niiil    Moraviati    11)5 

HtilKari.'in,    Serbian,     Mniilciii'Kriii. . .  205 

Cliinrse     1,697 

C'rontiaii    and    Slovciii.iii    2J 

Culian 1,169 

Dalmatian,     Bosnian,     ilcrzcgovinian  4 

Dutch    and    FltMnisii    2,735 

East     Indian    68 

EnKlisI\    26,889 

KiTUiisli     968 

iMcnch 12,598 

Gfrnian    1,837 

('■reck     813 

Hebrew     3.055 

Irish    7,910 

Italian    (north)    I,2.f6 

Italian    (south)    2,1.37 

Japanese     10,056 

Korean     77 

Lithuanian     160 

Magyar    52 

.Mexican    28,844 

Paeillc    Islander    6 

Polish    732 

Portupuese     1,574 

Roumanian      89 

Russian     1.532 

Ruthenian    (Russniak)    103 

."Scandinavian     8,261 

.Scotch     10,364 

.Slovak      85 

Spanish    4.224 

Spanish    American     3,092 

Syrian    231 

Turkish     18 

Welsh     608 

West  Indian   (except   Cuban)    1.223 

Other   peoples    247 

Total     141,132 
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resents  increase(d  labor  supply,  since  it  includes 
women,  children  and  other  dependents  in  work- 
men's families. 

During-  the  year,  20,643  aliens  were  temporarily 
admitted  from  Mexico  by  the  operation  of  the 
Limited  War  Emergency  Authorization,  which 
suspended  the  provisions  of  the  law  regarding 
contract  labor,  head  tax  and  illiteracy  test.  Of 
these  laborers,  10,941  were  engaged  in  agricul- 
tural work,  9,998  for  railroad  work,  89  for  go\^rn- 
ment  construction  work  and  65  for  mining.  Un- 
der these  provisions,  from  1917  up  to  the  termina- 
tion of  the  exemption  in  1918,  a  total  of  29,563 
laborers  were  admitted  from  Mexico,  of  which, 
at  the  date  of  this  report,  9,036  had  returned.  The 
principal  destinations  of  these  laborers  when  ad- 
mitteci  were  Texas,  8,636;  Arizona.  6,803;  Cali- 
fornia, 6,382;  Idaho,  1,549;  New  Mexico.  1,292; 
Kansas,  1,147.  Similarly  there  were  adniitted  3,- 
259  negro  laborers  from  the  Bahama  Islands,  of 
which  669  were  employed  by  truck  farmers  in 
Florida  and  2,590  were  emplo^-ed  by  contractors 
of  government  construction  work  at  Charleston, 
S.  C.  Most  of  these  have  already  returned  to 
their  homes. 

There  have  also  been  brought  from  Porto  Rico, 
under  the  direction  of  the  War  Department.  13,- 
005  laborers  who  were  not  aliens  and  all  of  whom 
have  since  returned  to  their  homes. 

During  the  year  terminating  June  30.  1919, 
8,626  aliens  were  excluded  under  the  law  or  3.5 
per,  cent  of   the   number   applying  for   entry,   as 


((Miipared  with  2.3  per  rent  in  1918  and  5.3  per 
cent  in  1915.  During  this  year  1,455  aliens  were 
excluded  for  illiteracy,  514  were  excluded  for  im- 
morality, 430  criminals  and  39  anarchists,  these 
figures  including  those  previously  admitted  and 
(U-jxirtcd  during  the  year.  About  4,000  aliens 
(40  per  cent  of  all  rejections)  were  excluded  as 
likely  to  become  public  charges. 

Allrns    Admlttirfl    To    and    Departed    from    the    United    States    from 
July   1,    1919,    to    March    31,    1920. 

ImmiKraiil     l-.tnixrant 

July,    I!M;t    .  .  \H,\:,'i  2.'.,7'.7 

.\iiKiisl,    I'.M'.)    2i),')'M  2>i,'j:{4 

.Stptcml)cr,    I'.MO    2<5,.'>«4  ^7,770 

OcIdIkt,     101!)     .{2,418  2.'*,447 

X()Vfml)cr,    1<.»1!)    27,219  .'tO.lO.'. 

DccemlKT,   101!)   .       :{7,9i:{  22,]!)0 

J;>.iiuary,    19:i0    :n.8.08  27.080 

I-\-l)ruary,    1020    :{0.r,0«  1 1,007 

\farcli,     1!>20     :i!).071  22,0:50 

Intended     Future     Permanent     Residence     of     Immigrant     Aliens 

Admitted  and  Last  Permanent  Residence  of  Emigrant 

Aliens  Departed,  During  Six  Months 

Ended  December  31,  1919. 

Immi-  Emi-  Immi-  Emi- 

States.  grant,  grant.            States.  grant,  grant. 

Alabama  250  116  Nevada  248  128 

Alaska  91  68  -New    Hampshire  1,696  644 

Arizona  2,586  1,044  New     Jersey  5,185  6,602 

Arkansas  68  22  Xew   Mexico  443  360 

California  14,368  8,058  Xew    York  38,093  54,077 

Colorado  529  836  North    Carolina  140  54 

Connecticut  3,740  4,048  North    Dakota  568  276 

Delaware  168  261  Ohio  4,173  16,516 

Dist.    of   Columbia          917  420  Oklahoma                   .         233  119 

Florida  1,857  1,493  Oregon  1,544  497 

Georgia  258  142  Pennsylvania  7,879  24,743 

Hawaii  1,425  361  Philippine    Is.  7  4 

Idaho  472  169  Porto    Rico  267  369 

Illinois  6.415  9,677  Rhode    Island  2.697  2,071 

Indiana  856  1,618  .South   Carolina  104  61 

Iowa  1,003  614  South    Dakota  425  135 

Kansas  .382  429  Tennessee  193  66 

Kentucky  145  92  Texas  16,977  1,567 

Louisiana  862  349  Utah  .^20>        447 

Maine  2,742  575  Vermont  1,726  322 

Maryland  688  618  Virginia  1,232  299 

Massachusetts  15,299  10,931  Virgin    Islands  9  2 

Michigan  10,799  6,149  Washington  5,704  1,638 

Minnesota  2,573  1,839  West   Virginia  507  1,652 

Mississippi  109  51  Wisconsin  1.352  1,6.38 

Missouri  893  857  Wvoming  224  171 

Montana  779  487  

Ne1)raska  463  430               Total  162,883  166,212 

Of  the  immigrants  entering  during  the  last  six 
months  of  1919,  76,048  were  from  Europe,  6,795 
from  Asia,  45,843  from  British  North  America. 
22,857  from  Mexico  and  11,340  from  other  parts 
of  the  world.  Of  the  Europeans,  28,837  were 
from  Italy,  12,717  from  England,  3.300  from  Scot- 
land and"  2,084  from  Ireland,  4,794  from  France, 
4,366  from  Portugal,  3,541  from  Spain,  no  other 
country  contributing  more  than  2,700.  But  dur- 
ing the  same  period,  67,371  returned  to  Italy  and 
2,750  to  Ireland,  leaving  a  net  loss  of  those  na- 
tionalities. Altogether  76,048  came  from  Europe 
and  148,325  returned  there ;  a  net  loss  of  72,275 
Europeans. 

Of  6,795  Asiatics  arriving,  4,675  were  from  Ja- 
pan and  1,295  from  China;  while  2,217  Japanese 
and  1,656  Chinese  left  this  country,  leaving  a  net 
gain  of  2,135  Asiatics. 

Each  of  the  other  countries  gave  us  a  net  gain, 
only  4,404  Canadians  returning  home.  But  there 
was  a  net' loss,  counting  all  countries,  of  3,329. 

Examining  the  occupation  of  the  immigrants 
arriving  during  the  last  six  months  of  1919,  we 
find  that  6,408  were  professional  men  ;  25,849  were 
skilled  workers,  clerks  and  accountants,  mariners, 
carpenters,  machinists,  dressmakers,  miners  and 
unclassified  mechanics,  in  the  order  named,  being 
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the  largest  classification ;  while  there  were  20,- 
375  laborers,  3,970  farm  laborers,  4,186  farmers, 
and  240  teamsters  and  hackmen.  There  was  a  net 
gain  of  4,250  professional  men,  14,131  skilled 
laborers,  2.224  farm  laborers,  255  farmers,  but  a 
loss  of  88.833  laborers. 

Reports  of  immigration  during  the  latter  part 
of  September,  1920,  show  the  arrival  of  aliens 
from  Europe  at  the  rate  of  more  than  20,000  per 
week  with  several  days  having  a  record  of  9,000, 
which,  if  maintained,  would  be  more  than  3,250.- 
000  in  a  year.  It  is  not,  of  course,  practicable  to 
secure   any    such    number,   but   predictions   have 


been  made  tlial  ihere  will  be  1,500,000  admitted 
within  the  next  twelve  months  and  there  have 
already  been  as  many  as  seven  shiploads  of  immi- 
grants anchored  in  New  York  harbor  at  one  time 
waiting  an  opportunity  to  land  their  steerage 
passengers. 

It  is  reported  from  Warsaw  that  from  500  to 
1,000  Polish  Jews  are  daily  receiving  passports 
and  vises  to  the  United  States,  as  many  as  8,000 
having  been  in  line  for  that  purpose  at  one  time. 
As  there  are  more  than  100.000,000  peasants  in 
Russia,  the  supply  is  sufficient  to  keep  this  rate 
up  for  a  long  time. 


Price  Fluctuations 


The  peak  has  been  passed  here  and  abroad. 

Conditions  here  are  superior  to  those  in 

Europe. 


The  first  instance  of  important  price  reduction 
since  the  close  of  the  war  was  the  voluntary  ac- 
tion of  the  United  States  Steel  Company  in  mak- 
ing a  heavy  cut  in  prices  on  structural  steel  and 
other  products  last  year.  Occasional  minor  re- 
ductions, often  followed  by  corresponding  in- 
creases, have  occurred  in  many  commodities,  but 
in  general  the  range  of  our  prices,  especially  for 
food,  clothing  and  rent,  has  increased  continually 
but  at  a  very  reduced  rate  up  to  a  recent  period. 

Last  spring  a  conspicuous  effort  was  made  to 
promote  reductions  by  large  department  stores  in 
the  principal  cities,  which  made  fiat  reductions  of 
10  to  20  per  cent.  More  recently  the  largest  au- 
tomobile manufacturer  has  announced  a  large  re- 
duction which  he  promises  will  be  met,  if  possible, 
by  lower  payments  for  materials  rather  than  by  a 
cut  in  wages.  This  was  followed  only  a  few  days 
ago  by  a  general  reduction  of  10  to  20  per  cent  in 
mail  order  prices  applying  largely  to  clothing,  fur- 
niture and  the  like.  In  some  sections  of  the  coun- 
try food  has  become  cheaper  but,  although  the 
crops  have  been  unusually  good,  the  consumers  in 
the  large  cities,  especially  in  the  East,  have  re- 
ceived little  or  no  benefit  from  this  and  in  some 
cases  the  prices,  especially  for  perishable  articles, 
are  still  rising. 

The  very  much  belated  and  inefficient,  not  to 
sav  indifferent,  efforts  of  the  government  to  dis- 
tribute excess  war  supplies  to  citizens  have  had 
little  effect,  apparently  because  of  the  imperfect 
distribution  and  guarantees  and  because  a  large 
amount  of  the  supplies  were  acquired  by  dealers 
who  immediately  put  them  on  the  market  at  or 
near  current  prices. 

The  relief  that  might  have  been  obtained  by 
proper  disposal  of  excess  equipment  such  as  auto- 
mobiles, aeroplanes,  large  quantities  of  various 
kinds  of  machinery,  as  well  as  the  stupendously 
costly  camps  and  cantonments  built  as  emergency 
construction,  has  been  practically  eliminated  by 
the  policy  of  neglect  and  even  wanton  destruction 


or  of  selling  abroad  or  of  abandoning  or  turning 
over  to  speculative  purchasers  at  a  small  fraction 
of  their  cost  and  current  value,  when  they  might 
well  have  been  maintained  for  a  better  market  or 
adapted  to  remunerative  commercial  purposes. 

PRICES    BEGINNING    TO    FALL 

Nevertheless,  able  financiers  and  trained  ob- 
servers unite  in  the  opinion  that  the  crest  of  high 
prices  has  been  reached.  The  conservative  Month- 
ly Review,  issued  by  the  Federal  Reserve  Agent, 
New  York,  states  under  date  of  August  28  that 
within  a  month  there  has  obtained  a  downward 
tendency  in  important  commodities,  such  as  sugar, 
coffee,  grain,  potatoes,  cotton  and  tin,  many  of 
them  being  raw  or  semi-manufactured  goods, 
which  will  not  maintain  the  same  reduction  when 
subjected  to  labor  charges  in  their  route  to  the 
ultimate  consumer,  although  all  domestic  indices 
show  some  decline  during  the  past  month. 

Such  declines  are  due  mostly  to  increased  ac- 
tual or  prospective  supply  through  decreased  de- 
mand, or  to  the  release  of  speculative  stocks,  so 
that,  while  some  prices  w-ere  increasing  and  many- 
were  stable,  the  large  number  of  important  com- 
modities that  have  been  separately  reduced  indi- 
cate the  increased  operation  of  the  natural  laws 
of  supply  and  demand.  The  retail  prices,  how- 
ever, which  rose  more  slowly  than  did  the  whole- 
sale prices,  are  correspondingly  slow  in  falling, 
and  have  not  yet  shown  much  apreciable  decline. 

In  some  instances  the  high  prices  are  in  no  way 
warranted  by  legitimate  costs,  as  in  the  case  of 
lumber  which,  in  the  Ohio  Valley,  has  been  quoted 
at  $50  per  thousand  above  the  price  in  Oregon 
plus  transportation  charges,  a  condition  which 
may  perhaps  be  due  to  the  frantic  competition  of 
purchasers  to  fill  present  wants  regardless  of 
price. 

Much  encouragement  should  be  felt  from  the 
fact  that,  with  the  exception  of  Japan,  the  whole- 
sale prices  in  the  United  States  have  been  con- 
stantly much  lower  than  in  anv  of  the  other  allied 
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nations.  In  l'M4  and  I'^LS  llicy  showed  no  rise,  m 
1'>1<)  the  lisi-  was  Irss  than  30  por  cent,  in  I"'I7 
ihrv  had  risen  oidy  about  70  per  n-nl.  and  in  I'MS 
about   100  prr  eeul  above  ]0\^. 

In  I'M''.  howi'MT.  wlu'ii  priics  wen-  expected  to 
decline,  tlie  rise  was  acceleialc-d  to  an  increased 
total  ol"  about  1  10  per  cent  and  continue<l  to  rise 
until  near  tin-  niid<lle  of  1020,  when  it  attained  a 
inaxinuiin  ol  about  170  jier  cent  over  1913.  I'.ut 
at  the  same  date  the  increase  was  about  210  p(  r 
cent  for  (Ireat  l^ritain  and  Ireland,  220  per  cent 
for  lapan.  175  per  cent  for  I'rancc,  and  about  S55 
per  cent  for  Italy.  Last  June,  however,  the 
I'Vench  sutnniit  dropped  10.4  per  cent  and  is  now 
\S.(^  per  cent  below  the  .\i)ril  i)eak.  In  lapan 
it  has  fallen  25. <>  per  cent  below  the  March  ])eak. 
peak. 

Indexed  prices  compiled  by  the  I'nited  Stales 
Bureau  of  Labor,  the  h'ederal  Reserve  Hank, 
Dun's  and  Bradstreet's,  show,  for  the  first  of  y\i' 
i^ust.  de<:lines  of  2.6,  L9,  3.1  and  2.7  per  cent,  re- 
spectively, with  total  declines  from  the  highest 
point  of  3.68.  7.3,  4.2  and  9.7,  respectively  ;  the 
average  of  these  declines  from  the  high  ])()int 
being  ().22  per  cent  as  compared  with  averages  for 
Oeat  Britain  of  5  per  cent,  LVance  15.58  per  cent, 
Italy  9.57,  Japan  25.55,  Canada  L90,  Sweden  0.5 
per  cent;  all  percentages  of  increases  being  con- 
\erted  to  the  1913  basis. 

In  studying  the  probable  relation  of  wages  and 
cost  of  material  to  decreased  prices,  the  Bank  Re- 
view gives  comparative  diagrams  of  the  course  of 
prices  and  wages  in  England  at  the  time  of  the 
Napoleonic  war  and  in  America  at  the  time  of  the 
cixil  war.  In  England  the  prices  declined  at  first 
rapidly  and  then  steadily,  and  wages  were  gradu- 
ally diminished  but  to  a  much  less  degree,  for  a 
long  series  of  years. 

For  thirteen  years  after  the  civil  war  prices  (in 
currency  which  was  worth  less  than  gold) 
dropped  rapidly,  while  for  seven  years  wages  con- 
tinued to  rise  and  then  dropped  for  seven  years 
on  a  line  approximately  parallel  with  the  contin- 
ued fall  of  prices. 


.^ince  these  wars,  coiulitif)ns  have  changed  so 
much  throughout  the  wf)rlfl  that  a  close  ])arallel  to 
former  events  cannot  be  ])rcdicted,  and  although 
the  law  of  supply  and  demand  is  eventually  bound 
to  ])revail,  the  effect  of  political  pfjlicies  and 
powerful  labor  organizations  which  bitterly  resist 
wage  reductions,  will  undoubtedly  delay  and  re- 
duce wage  reductions  and  effect  a  permanent 
I  hange  to  a  higher  plane  of  living  available  to 
labor  with  its  increased  earnings,  while  it  makes 
{.greater  economy  and  efficiency  necessary  to  sc- 
lure  the  increased  prf)fluction  which  alone  will 
permanently  maintain  higher  wages. 

'i'he  elimination  rif  unnecessary  wf»rk  and  of  ex- 
travagant expenditures,  together  with  the  in- 
creased supply  of  foreign  labor,  will  steadily  re- 
duce and  perhaps  reverse  the  labf)r  deficiency, 
jobs  will  be  better  appreciated,  labor  turnover  will 
be  diminished,  wages  will  gradually  fall,  and 
above  all,  industry  and  reliability  will  be  de- 
manded and  the  unit  of  production  of  the  indi- 
vidual will  be  much  more  closely  proportioned  to 
his  remuneration.  The  more  these  twrj  factors  are 
balanced  the  larger  the  profits  to  the  individual 
and  the  greater  the  prosperity  of  the  country 
will  be. 


Water  Power  to  Save  Oil 

The  development  of  hydro-electric  power  in 
California  is  being  urged  not  only  because  of  the 
cheaper  power  which  it  will  furnish  but  also  be- 
cause the  substituting  of  hydro-electric  power 
for  that  created  by  fuel  oil  power  plants  will 
save  many  thousands  of  barrels  of  oil  a  day.  The 
last  week  in  August  one  company  asked  permis- 
sion of  the  State  Railroad  Commission  to  spend 
$125,000,000  for  the  development  of  hydro-elec- 
tric power,  installing  a  plant  with  515,000  h.p. 
in  the  mountains.  It  is  estimated  that  this  one 
plant  will  save  35,000  barrels  of  oil  a  day.  Five 
power  houses  would  be  constructed  and  a  seven 
mile  concrete  tunnel  built.  The  company  mak- 
ing the  request  is  the  Mt.  Shasta  Power  Com- 
pany. 
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Contractors'  Equipment  and  Tools 

Several  weeks  ago  Public  Works  requested  from  prominent  manufacturers  and 
dealers  data  descriptive  of  new  machinery  or  equipment  or  improvements  on 
them  made  since  January  1,  1918,  for  publication  in  this  issue.  Some  informa- 
tion received  in  response  to  this  request  does  not  specify  whether  or  not  it  em- 
braces new  features  but  is  still  of  value  to  our  readers.  Wherever  it  has  been 
definitely  stated  or  it  is  evident  that  the  articles  are  new  or  recently  improved, 
specific  mention  is  made  in  the  respective  descriptions,  which  are  here 
presented,  together  with  as  many  of  the  others  as  the  space  limits  of  this 

issue  permit. 


Road  Building  Machinery  and  Appliances 


Important    Road 
Building    Machinery 

By  WILLIAM  E.  VOORHEES* 

Of  all  the  various  machines  used  in  the  con- 
struction of  the  modern  highway,  the  most  im- 
portant is  the  rock  crusher.  The  scraper,  the 
plow,  the  steam  shovel,  the  paving  mixer,  the 
truck  and  the  road  roller — all  of  these  are  very 
necessary  appliances  in  road  building,  it  the  work 
is  to  be  carried  on  smoothly,  economically  and 
with  any  degree  of  speed.     If  none  of  these  ma- 


\\  hen  John  MacAdam,  more  than  a  century 
ago,  conceived  the  method  of  stone  road  construc- 
tion which  still  bears  his  name,  his  specifications 
covered  stone  to  be  broken  by  hand  to  a  certain 
degree  of  fineness.  But  at  that  time  labor  was 
cheap  and  machinery  was  practically  unknown, 
and  the  methods  that  obtained  in  that  day  are  no 
more  applicable  to  present-day  conditions  than 
the  old  stage  coach  and  lumbering  cart  are  com- 
parable with  the  present  high-powered  automo- 
bile and  truck. 

Machines  for  crushing  rock  have  been  made  in 
this  country  since  the  middle  of  the  last  century, 
but  it  has  only  been  within  the  past  two  decades 
that  the  rock  crusher  has  become  a  vital  factor 


GOOD    ROADS   MACHINEKY   COS   COX\'KVUl;    AND   Cia'.SHlOK  0.\   THIO   TUliVHA.NNA,    I'A.,    KOAl 


chines  was  available,  however,  road  work  could 
still  be  carried  on  in  a  limited  way.  But  if  the 
modern  rock  crusher  was  entirely  eliminated, 
practically  no  roads  under  the  conditions  that 
prevail  to-day  could  be  built. 

•Of  the  Good  Iloafls  Machinery  Company. 


in  the  work  of  road  building.  The  reason  for 
this  is  that  little  attention  was  given  to  the  ques- 
tion of  highway  improvement  until  the  beginning 
of  the  present  century.  The  advent  of  the  auto- 
mobile, with  its  increasing  use,  and,  later,  the 
marvelous  growth  in  the  use  of  the  automobile 
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truck.  iUHTssitatr<l  llir  |»limninK  lot"  -i  nation  \\i(K- 
systiin   (»!'   Ii.ird-siirfaic-d    hif^huays. 

Thr  rock  crusluT  is  tin-  most  iiiii)ortant  ma 
cliiiu-  used  in  liij^liway  construction  Ixtausr 
iruslicd  rock  is  tin-  basis  of  practically  all  types 
ol'  permanent  "roads.  Wlutlier  the  roadway  is 
a  water  hound  or  an  oil  hound  maca<lam  or  a  con- 
crete highway,  the  hulk  of  the  matirial  entering 
into  its  construction  is  crushed  nuk.  \\  Inn  lalntr 
was  cheap,  and  stone  roads  were  bein^  built  in 
a  \  ery  limited  \va>  .  the  nappinj.;  hammer  was  an 
exceedinj^ly  useful  tool.  Toda) ,  leaving;  entirely 
aside  the  matter  of  cost,  it  would  be  i)hysically 
impossible  to  build  even  a  \ery  insij^iiilicant  i)arl 
of  our  pi"rmanent  hi};hwa\s  if  it  were  not  for  the 
multitude  of  rock  crushers  that  yearly  hammer 
out  millions  of  tons  of  material  for  road  ])ur[)ose. 

Kock  crushing  plants,  as  used  to-day  in  ])ro- 
ducini;  crushed  material.  nia\  be  di\ided  into  two 
classes:   the  stationary  and   the  portable  plant. 

W  here  stone  quarries  are  located  alon}.^'  the 
line  of  a  railroad,  the  stationary  plant  consistinfj 
of  a  large-size  crusher,  elexators.  screens  and 
con\e\()rs.  is  used,  ."^ome  of  these  stationary' 
crushers  are  of  mammoth  size  with  openings  large 
enough  to  take  in  a  dozen  tons  of  stone  at  one 
time.  The  stationary  crushing  outfits  range  in 
size  from  the  small  plant  costing-  but  a  few  thou- 


and  dollars  and  ca|>able  of  producing  from  two 
hundred  to  fi\e  hundred  tons  per  day,  to  the  large 
plant  costing  thousands  of  dollars  and  capable  of 
turning  out  several  thousand  tons  of  crushed  ma- 
terial daily. 

The  portable  i>lant  usu.ilK  coni^ists  of  a  crusher, 
•  levator.  re\(»lving;  screen  and  stone  bin,  all 
mounted  on  wheels,  so  that  the  complete  outfit 
<  an  be  readily  moved  from  point  to  ]M)int.  Such 
plants  are  generally  located  at  some  distance  from 
I  he  line  of  a  railway  and  close  to  the  job  where 
I  he  stone  is  to  be  used.  Crushers  used  in  con- 
nection with  portable  plants  have  capacities  rang- 
ing from  seventy-five  to  three  hundred  tons  flaily. 
I'y  the  introduction  of  high-grade  steel,  present- 
ilay  manufacturers  have  been  able  to  build  port- 
able crushing  ])lants  of  large  capacities,  but  com- 
parati\ely  light  in  weight.  Such  outfits  usually 
weigh  from  ff)ur  to  eight  tons. 

In  spite  of  improved  methods  for  producing 
crushed  stone,  the  present  program  for  road  con- 
struction in  this  country  has  created  a  situation 
where  the  demand  larg^ely  exceeds  the  supply. 
It  would  seem,  therefore,  that  wherever  good 
stone  for  road-building:  purposes  is  available, 
the  practically  assured  financial  returns  should  be 
an  excellent  inducement  for  the  installation  either 
of  a  permanent  or  a  portable  rock  crushing-  outfit. 


Western  Wheeled 
Scraper  Company 

SlMl'LTFIKD    AIH-DrMriNG    DP^VICH 

The  Western  Air-Dump  cars  are  now  made 
with  vertical  instead  of  horizontal  cylinders  in 
the  following"  sizes:  IZ^yard,  16-yard,  20-yard, 
25-yard  and  30-yard.  The  30-yard  car  is  made 
with  twin  vertical  cylinders  because  of  its  greater 
size,  in  order  to  equalize  the  strain.  The  air- 
dumping  device  has  been  simplified.     Tn  operat- 
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ing,  the  piston  head  now  engages  directly  with 
the  body  of  the  car  through  a  pivoted  bearing. 
the  thrust  being  applied  near  the  outer  edge  of 
the  car  bottom.  This  gives  the  greatest  possible 
leverage  and  reduces  the  amount  of  power  re- 
quired to  tip  the  bed,  while  the  direct  engagement 
with  the  car  body  enables  the  total  power  of  the 
air  pressure  in  the  cylinder  to  be  utilized.  There 
is  no  power  lost.  This  gives  greatly  increased 
dumping  power  with  no  greater  consumption  of 
air. 


Forty-five-Yard  Car.  .\  45-yard  car  for  carry- 
ing coal  is  a  standard  30-yard  car  with  top  boxes 
added,  giving  it  a  greater  capacity,  which  is  prac- 
tical for  the  serxice  intended. 

XKW  causHKii 
The  No.  0  crusher  is  the  smallest  size  that 
this  company  manufactures  and  is  made  in  re- 
sponse to  the  demand  for  a  reasonably  light  ma- 
chine that  can  be  readily  operated  with  an  engine 
or  niotor  and  can  be  easily  transported  by  a  team 
or  small  tractor.  It  has  a  very  satisfactory  out- 
put. 

WESTERN    DITCHIOn 

The  Western  ditcher  is  a  tool  designed  for  cut- 
ting and  grading  irrigation  ditches.  The  blade 
has  been  given  the  correct  curvature  for  earth 
cutting.  It  is  highly  polished  and  both  edges  are 
filled  with  detachable  bits,  easil}-  removed  for 
sharpening.  The  front  end  of  the  blade  is  sharp, 
leaving  no  obstruction  to  catch  and  hold  grass 
or  rubbish  and  thus  choke  operation.  The  blade 
is  easily  adjustable  to  conform  to  the  wear  on  the 
shoe  and  increasing  depth  of  the  ditch.  The 
blade  is  5  feet  long,  easily  adjusted  to  any  angle 
desired.  The  land  side  is  fitted  with  hard  steel 
fins  on  both  front  and  rear  ends,  on  which  all  side 
draft  is  carried.  The  ditcher  is  reversed  simply 
by  turning  it  over,  removing  and  replacing  the 
cotter  in  lower  end  of  each  draft  beam. 

Xo.    4   FRESXC 

The  new  Fresno  scraper.  3  feet  long,  is  one 
size  smaller  than  the  smallest  heretofore  manu- 
factured. It  is  of  light  construction  suited  for 
handling  light  material. 


310 


V  r  n  L  1  c    w  t)  u  k  s 


Vol..  if),  No.    IV 


DIKT   PAN   CLKANER 

The  Western  elevating  grader  is  now  fitted 
with  a  dirt-pan  cleaner  by  means  of  which  the 
operator  can  keep  the  belt  from  clogging.  The 
device  consists  of  a  hand  lever  and  other  neces- 
sarv  parts  for  operating  the  pan  scraper.  Here- 
tofore on  all  makes  of  machines  it  has  been  neces- 
sary for  the  operator  to  make  frequent  stops  and 
clean  off  the  pan  with  a  stick  to  prevent  cloggmg. 

WKSTEIIN  ROAD  PLANER  ATTACHMENT 

This  consists  of  two  13-foot  blades  under  per- 
fect control,  with  a  spread  of  about  16  feet.  Each 
blade  has  two  shares,  on  both  edges.  Immedi- 
ately behind  the  rear  end  of  the  blade  is  an  ad- 
justable spreader  under  independent  control. 
The  blades  are  spread  by  moving  the  machme  for- 
ward, after  thcv  have  been  lowered.  The  device 
can  be  fitted  to  the  frame  of  a  road  grader  by 
the  removal  of  the  blade  mechanism,  thus  quickly 


Heltzel  Steel  Forms 

Steel  forms  made  by  the  Heltzel  Steel  I'orm 
&  Iron  Company  are  designed  for  the  construc- 
tion of  roads,  pavements,  highways,  curbs,  side- 
walks, gutters,  cisterns,  sewers  and  manholes. 
They  are  made  in  various  standards,  for  integral 
curb  and  base,  for  straight,  battered  and  curved 
curbs,  for  combined  curb  and  gutter  and  for  spe- 
cial construction. 

Heltzel  rails  are  especially  designed  for  use  un- 
der automatic  tamping  and  finishing  machines. 
Thev  are  made  of  the  highest  grade,  extra  heavy, 
open  hearth  steel,  fortified  with  additional  de- 
pending flanges  at  both  top  and  bottom.  This 
construction  insures  the  special  strength  and 
rigidity  necessary  to  withstand  the  weight   and 


REVERSIBLE   DITCHER  WITH 
5-FOOT   BLADE 


ROAD    PLANER    FITTED    TO    ROAD    GRADE   FRAME 

pounding  of  most  finishing  machines.  It  provides 
a  bearing  surface  which  ordinary  rough  treat- 
ment will  not  dent  or  buckle,  causing  waves  in  the 
road  surface.  The  top  flange  is  2>^  inches  wide ; 
the  bottom  flange  is  4  inches  wide,  giving  an  ex- 
tra large  bearing  surface  and  meeting  all  state 
specifications.  . 

Besides  the  broad  bottom  flange,  the  rails  are 
supported  bv  a  pedestal,  which  is  an  exclusive 
Heltzel  feature.  It  gives  the  rail  double  direct 
support.  The  rail  will  not  lean  or  buckle  under 
the  vibration  of  the  machine.  Creeping  is  pre- 
vented bv  a  flat  stake,  which  anchors  the  pedes- 
tal. The  broad  7  x  10-inch  base  plate  of  the  ped- 
estal prevents  sinking  in  marshy  soil. 

Rail  junctions  are  also  formed  by  the  pedestal. 
One  is  placed  between  each  two  rail  ends,  and 
they  butt  together  over  it.  This  provides  a  sim- 
ple" effective  joint,  instantly  connected  without 
hammering.  Support  is  provided  where  most 
needed.  All  extending  lugs,  clips  and  attach- 
ments to  the  rail  arc  eliminated.  Two  pedestals 
and  two  stakes  are  included  with  each  rail. 

In  the  integral  curb  and  base  form,  the  back 
rail  hangs  on  an  adjustable  stake  that  gives  in- 
'^tant  grade  adjustment  within  l^  inch  by  means 


converting  the  grader  into  combination  leveler 
and  drag,  which  in  a  single  trip  of  the  road  will 
do  the  work  of  6  men,  12  horses  and  6  drags. 

WESTERN  MIDGET  GRADER 

The  Western  Midget  grader  is  a  one-man.  two- 
horse  machine,  with  a  five  or  six-foot  blade  and 
weighs  about  1,000  pounds.  It  has  practically 
the  same  adjustments  that  are  found  in  the  larger 
machines.  ^^-^^ 

WESTERN    BATCH    BOXEb 

Recentlv  the  Western  Wheeled  Scraper  Co. 
has  added  to  its  line  of  road-building  equipment 
Western  batch  boxes.  Western  road  builders, 
trucks  for  carrving  batch  boxes,  industrial  rail- 
way and  W^estern  service  cars  for  carrying  the 
rail  sections.  The  batch  boxes  are  built  both  of 
oak  and  of  steel  and  are  of  approximately  1  cubic 
yard  and  2  cubic  yards  capacity.  These  boxes 
discharge  their  loads  through  bottom  doors  into 
the  mixer.  Boxes  are  made  with  one  compart- 
ment for  both  aggregates  or  with  three  compart- 
ments, for  sand,  cement  and  gravel,  respectively. 

WESTERN    ROAD    BUILDERS    TRUCK.^ 

These  trucks  are  furnished  for  carrying  batch 
boxes  from  the  material  yards  to  the  mixer.  One 
or  two  batch  boxes,  according  to  size,  fit  on  each 
truck.  The  truck  is  of  very  strong  construction 
throughout.  It  is  readily  convertible  into  a  V- 
shape  dump  car  by  attachment  of  the  arch  sup- 
ports and  the  body,  parts  being  supplied  for  that 
purpose.  The  ends  of  the  truck  frame  are  built 
up  with  steel  plates  at  the  top  and  bottom,  to 
give  rigidity,  enabling  the  car  to  resist  bumper 
shocks.     Capacitv,  three  tons;  gauge,  24  inches. 


HELTZEL   wide;   BASE    RAIL  JOINT   AND   SUPPORT 
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of  a  .sliiliiiK  ^lip-  'J'l'*"  '■•"'^  'i'*-"  'ii''i<'^'  '">  ^-  '""*♦ 
sections  slollcd  every  0  feet  for  division  jjlates, 
and  connected  with  tij;ht,  smooth  j(jints  made 
with  a  sKevc.  1  he  division  phites  prevent  the 
rails  from  spreathnj;  under  pressure  of  the  con- 
crete, and  can  easily  he  removed  with  a  hook 
hefore  the  rails  are  stripped.  Where  division 
])lates  arc  not  used,  special  overhead  hanj^ers  arc 
sul)stituted  for  them. 

The  intej^ral  curb,  gutter  and  base  forms  can 
be  made  of  different  dimensions  by  usinj;  spec  ial 
pieces  coml)ined  with  standard  rail  forms. 

Straight  curb  forms  arc  built  up  with  i)airs  of 
double  llange  standard  rails  hung  on  adjustable 
steel  anj;le  stakes  and  can  be  set  up  with  cheap 
labor  in  a  fraction  of  the  time  required  for  wooden 
forms.  They  cannot  spread  at  the  bottom,  and 
thns  i)revent  loss  of  concrete.  The  cost  of  fin- 
ishing; the  concrete  is  reduced  50  per  cent  by  the 
smooth  surface  left  when  the  steel  is  stripi)e(l. 

The  Heltzel  "Lightning"  car  unloader  is  a  steel 
chute  closed  at  the  lower  end  and  provided  with 
hook  brackets  by  which  it  is  attached  to  the  side 
of  a  gondola  car.  It  can  be  filled  by  shoveling 
while  the  trucks  are  absent  and  can  load  the  lat- 
ter immediately  b}^  opening  the  lower  door,  thus 


econonuzing  time  both  for  the  slujvelcr-,  and  the 
trucks,  a  feature  whicii  saved  27  minutes  per  load 
and  effected  a  labor  ect>nomy  of  $12.4.5  per  day  for 
(ieorgc  Gciscl,  street  commissioner  of  Kahway, 
N.  J,  The  unloader  can  be  handled  and  installed 
easily  by  two  men.  The  angle  is  adjusted  by  a 
controller  lever  and  the  steel  door  is  operated  by 
gravity.  The  unloaders  are  built  in  a  1-yard  si/x* 
weighing  api)rf»ximately  3S5  ])ounds  and  in  a  1^- 
yard  size  weighing  a])j)roximatcly  410  pfjunds. 

The  same  comjjany  makes  a  steel  strike-off  with 
long  guide  handles  at  each  end  resting  f;n  the  steel 
forms  for  concrete  pavements.  They  also  make 
the  Parrish  double  beam  template  with  two  I 
beams  curved  to  the  crown  of  the  road  and  car- 
ried by  rollers  engaging  the  steel  side  forms.  The 
template  is  haule(l  forward  by  the  concrete  mixer 
and  distributes  the  mortar  evenly  o\cr  the  wet 
concrete. 

Another  road-building  a])])]iance  made  by  the 
same  manufacturers  is  a  steel  bulkhead  with  the 
top  reinforced  by  a  riveted  angle-iron  flange.  The 
bulkhead  is  held  in  position  by  three  patent  ped- 
estals having  plates  that  extend  into  and  unrler 
the  concrete  and  are  staked  down  by  flat  steel 
pins  and  are  easily  withdrawn  after  being  used. 


Bilger   Steel    Culvert 
Forms 

The  Bilger  steel  forms  are  a  permanent  equip- 
ment, and  are  used  in  place  of  temporary  and 
costly  lumber  forms  in  the  construction  of  con- 
crete culverts  and  bridges  in  highway,  railway 
and  other  improvements. 


any  part  of  which  could  easily  be  repaired  by  a 
country  blacksmith. 

The  design  is  strictly  of  the  one-man  type.     A 
complete  form  for  a  3-foot  square  culvert  36  feet 


in.ANK  OUTER  WAI>L  ON  ONE  SIDE  \V  HEHE   EARTH 

CAVED   IN.      TEMPORARY    PL.\NKS   OX 

SLIPPERY   TOP   PLATES 

The  forms  are  entirely  free  of  castings,  being 
made  only  of  structural  steel  angles  and  plates, 


FORM   ASSEMBLED 

long,  for  example,  can  be  set  up  ready  for  the 
concrete,  or  can  be  collapsed  and  removed  from 
the  completed  culvert,  by  one  ordinary  laborer 
in  30  minutes. 

The  forms  consist  essentially  of  only  three  parts, 
namely,  base  angles,  cover  plates  and  centers.  All 
base  angles  are  alike,  symmetrical  and  inter- 
changeable to  any  position  and  to  every  size  cul- 
vert the  forms  build.  Likewise,  all  cover  plates 
are  alike,  symmetrical  and  interchangeable  to 
every  size  culvert  the  forms  build,  and  also  to 
either  the  side  or  top  position  of  each  size  culvert. 

There  are  no  small  parts  to  become  lost,  nor 
large  parts  to  require  more  than  one  man;  no  du- 
plication of  parts  to  make  the  forms  expensive, 
nor  rights  and  lefts  to  puzzle  the  mind ;  nor  are 
there  any  gears,  levers,  turnbuckles.  cams,  springs 
or  other  mechanism  to  become  clogged  with  con- 
crete or  mud. 
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By  a  revision  of  the  design  of  the  centers,  these 
forms  now  build  on  the  foot  and  the  half-foot  any 
span,  any  height,  and  any  ratio  of  span  to  height 
between  the  limits  of  18  inches  and  12  feet  with- 
out any  duplication  of  parts. 

The  forms  are  collapsed  from  either  or  both 
ends  from  the  outside,  merely  by  striking  the  pro- 
jecting ends  of  the  base  angles  with  an  a.xe  or 
maul,  driving  them  some  4  inches  along  on  the 
concrete  base.  When  the  notch  in  the  base  angle 
comes  under  the  center,  the  center  drops,  bringing 
the  hooks  out  of  the  holes  in  the  flanges  of  the 
cover  plates,  and  the  entire  form  is  released  at 
once  and  can  be  taken  from  the  completed  culvert 
piece  by  piece. 

Every  set  of  these  Bilger  forms  is  manufactured 
and  guaranteed  to  build  as  many  culverts  as  there 
are  on  any  100  miles  of  highway  in  America,  and 
at  a  cost  for  the  forms  of  less  than  one  dollar  per 
culvert  built.  The  forms  are  manufactured  by  the 
Highway  Culvert  Form  Co. 


The   Scraper's  Part 
in  Road  Work 

By  F.  R.  BUMPUS 

Road  machinery  has  kept  pace  with  the  devel- 
opment of  various  other  lines  of  machinery.  Not 
so  many  years  ago  ''road  machinery"  meant  per- 
haps a  grader  that  could  perform  no  other  work 
than  the  grading  of  roads.  To-day  road  machin- 
ery ranks  among  the  most  important  products  of 
American     manufacturers,     and     perhaps     more 


wheel  scraper.  It  was  some  twenty  years  ago 
that  Smith  »Sc  Sons  Manufacturing  Company  de- 
veloped the  platform  wheeler,  or  the  one-man 
wheeler,  as  it  is  popularly  known.  At  that  time 
it  was  never  thought  that  a  greater  improvement 
could  be  made  in  the  wheeler.  To-day  this  same 
company  is  producing  the  Roytrac,  a  tractor 
wheel  scraper  built  in  units,  depending  upon 
})()wer  requirements.  This  is  being  adopted  by 
industries  using  earth  as  a  raw  product — such  as 
cement  and  brick  manufacturers. 

The  development  of  the  tractor  wheeler  became 
necessary  for  two  reasons:  the  ever-increasing  de- 
mand for  faster  work,  and  the  cost  of  labor  and 
the  inability  to  secure  labor.  The  American  Ce- 
ment Plaster  Company  was  first  to  realize  the  in- 
dustrial possibilities  of  the  tractor  scraper  and 
installed  two  units  at  its  .Acme,  Texas,  plant.  The 
superintendent  of  the  plant  says: 

We  are  usin^  two  units,  each  consisting  of  one  Hclt 
five-ton  tractor  and  three  No.  ;i  Rojtrac  wheelers,  ami 
ihey  are  putting  in  the  same  amount  of  work  as  twelve 
wheeler  teams   would  do. 

At  the  time  we  purchased  the  first  of  these  machines 
we  worked  one  of  our  best  wheeler  teams  against  the 
engine.  The  wheeler  team  was  a  fast  team  of  horses, 
weighing  1,  K)()  pounds  each,  and  they  puHed  a  Xo.  2 
wheeler,  1  loading  without  the  aid  of  a  snatch  team. 
The  engine  pulling  three  Xo.  A  Roytrac  wheelers  would 
make  about  four  trips  to  the  team's  three.  This  will 
give  a  fair  comparison  of  the  amount  of  dirt  handled  with 
the  team  and  machines,  both  making  the  same  distance. 

W'e  are  today  putting  in  the  same  amount  of  dirt  (400 
yards)  with  four  men.  where  we  formerly  used  twelve. 
These  beds  are  e.xcavated  to  a  depth  of  12  feet,  and 
the  dirt  is  hauled  about  1,200  feet  to  a  trap. 

The  prime  reason  for  adopting  this  method  was  the 
inability  to  get  men  that  knew  how  to  drive  and  care  for 
teams,  the  high  cost  of  feed  and  extreme  high  wages  we 
liad  to  pay  drivers. 
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money  is  expended  each  year  for  the  develop 
ment  of  road  machinerv  than  in  any  other  single 
industry.  Road  building  has  become  an  industry. 
It  is  no  longer  a  side  issue  with  the  farmer,  who 
once  was  the  chief  road  builder  of  the  nation,  but 
to-day  counties  and  states  bid  for  experienced  en- 
gineers and  pay  big  money  in  the  building.  Roads 
are  under  supervision  of  men  who  devote  their 
entire  time  to  that  and  that  only. 

To  keep  pace  with  the  evolution,  manufacturers 
found  it  necessary  to  give  these  new  road  build- 
ers machinery  that  the  road  builder  of  yesterday 
never  dreamed  of.  The  general  use  of  the  tractor 
demanded  an  engine  grader,  and  it  was  finally 
produced,  but  not  without  overcoming  difficulties 
in  construction. 

Perhaps    the    greatest    evolution    was    in    the 


Pressure  Cylinder  Scarifiers 

In  the  construction  and  maintenance  of  im- 
proved highways,  the  loosening  of  the  old  road 
surface  for  excavation  or  resurfacing  is  often  one 
of  the  most  expensive  items  of  cost  and  amounts 
to  a  very  high  figure  if  attempted  by  hand  picking. 

Nearly  all  of  this  expense  can  be  eliminated  by 
the  employment  of  a  pressure  cylinder  scarifier 
attached  to  the  roller  used  on  the  job.  One  of 
them  is  capable  of  loosening  a  mile  or  more  of 
road  surface  in  less  than  a  day.  The  saving  over 
hand  picking  will  pay  for  the  cost  of  the  scarifier 
in  the  first  few  days  used.  The  cost  of  operating 
a  roller  with  scarifier  is  not  appreciably  greater 
than   that   for   a  roller   not   so   equipped,   as   the 
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roller  operatoi'  aKo  (.-ontrols  the  searilier,  steam 
lor  whicii  is  taken   iVom   the  roller  boiU-r. 

Xew  JUiffalo-ritts  and  Kelly-Springfield  rollers 
can  he  purchased  with  scarifiers  attached,  or  the 
scarifiers  can  he  bought  se|)arately  and  put  on  to 
old  rollers  alread\'  in  ser\ice. 


The  1921  Rex  Paver 

The  construction  of  the  improved  Kex  concrete 
paving  machine  is  provided  for  in  the  new  Mil- 
waukee plant  built  by  the  Chain  Belt  Company. 
Among  the  special  advantages  derived  from  the 
new  features  of  this  machine  arc  the  power-oper- 
ated discharge  chute  and  the  positive,  instantane- 
ous action  which  shortens  the  time  required  for 
discharging  mixed  concrete  frotn  the  drums.  The 
drum  is  driven  by  clutches  that  can  be  engaged 
or  disengaged  by  a  slight  motion  of  the  operating 
lever  in  2^>  seconds  to  provide  for  the  charging 
or  discharging  of  the  drums,  thus  making  in- 
crease yardage  possible. 

In  order  to  eliminate  the  expense  and  delay  of 
providing  planks  or  other  tracks  on  which  to 
move  the  advancing  machine,  it  has  been  equipped 
with  caterpillar  traction  that  expedites  and  sim- 
plifies the  movement  and  by  reducing  stresses  in 
the  frame  of  the  heavy  machine  tends  to  increase 
its  life. 

A  derrick,  which  is  special  equipment,  is  pro- 
^•idcd  to  handle  batch  boxes  or  aggregate  and  is 


y    way 
|ii)iiit  susitension  of  tlu*  paver. 

The  loading  and  dumping  of  the  bucket  is  un- 
der ordinary  control,  thus  relieving  the  operator 
Ml  r(jutine  work  and  permitting  the  i)roduct)on  <A 
heavier  concrete  and  more  of  it.  The  filled  bucket 
'ravels  away  from  the  mixer  by  the  operation  of 
1  ilutch  and  the  engagement  of  the  return  clutch 
'eleases  the  drop  rloors  of  the  bucket,  automati- 
(ally  returns  the  bucket  for  the  next  batch  and 
closes  the  doors  without  attention  from  the  oper- 
ator, 'i'he  operator  can  place  the  contents  of  the 
buckets  anywhere  within  the  length  of  the  20-foot 
boom  or  the  swing  of  a  IHO-degree  arc  thus  cov- 
ering a  large  area  that  reduces  the  number  of 
movements  required  for  the  advance  of  the 
machine. 

The  transmission  mechanism  is  designed  for 
the  severest  service  and  is  made  of  heat  treated 
steel  alloy  gears,  hammer  forged,  nickel  steel 
shafts  operating  in  oil  baths  and  is  protected  by 
being  enclosed. 

On  the  Du  ]\>ni  highwav  in  Delaware,  W.  P. 
iMc Donald  &  Company  of  Philadelphia  laid  up 
to  614  feet  of  14-foot  roadway  a  day  with  one 
Kex  paver,  the  first  of  the  1921  type.  The  Du 
Pont  representative  had  insisted  that  two  ma- 
chines be  used  to  finish  a  10-inile  stretch  on  time. 
He  had  just  come  from  a  job  where,  because  of 
repeated  delays  for  adjustments  and  repairs,  it 
took  two  pavers  of  another  make  to  maintain  the 
required  425-foot  daily  average.  With  the  single 
Rex  paver  the  McDonald  company  not  only  aver- 
aged 450  feet  daily,  but  also  demonstrated  the 
stand-up  ability  of  the  paver  by  running  continu- 
ously from  the  day  they  started  this  job  until 
the  day  they  finished  without  losing  one  minute 
b\'  fault  of  the  machine. 
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Root  Spring  Scrapers 

Scrapers  manufactured  by  the  Root  Spring 
Scraper  Company  are  designed  for  attachment  to 
trucks  or  trolley  cars  to  keep  the  roads  in  condi- 
tion in  summer-time  and  to  clear  them  of  heavy 
snow  in  winter.  They  may  be  used  either  on 
country  roads  or  city  streets. 

The  standard  size  for  trucks  is  10  feet  long. 
For  installation  there  is  required  about  20  inches 
clearance  below  the  bottom  of  the  truck  frame. 
The  plates  are  12  inches  wide  and  are  provided 
with  five  steel  springs.  They  are  operated  from 
the  driver's  seat  by  a  windlass  and  chain,  Avhich 
raise  and  lower  the  scraper  according  to  the  pres- 
sure desired  by  the  operator.  Thev  are  equallv 
efficient  for  handling  sand,  gravel,  and  light  or 
wet  snow,  and  do  not  require  change  after  being 
adjusted  to  the  given  conditions. 

These  scrapers  are  used  by  about  sixty  rail- 
r.)ads  and  street-car  lines.  The  Xo.  6  is  "stated 
to  save  half  the  expense  of  handling  snow  and 
operates  at  the  same  cost  and  with  one-half  the 
power  of  a  sweeper. 
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Tractors  and  Trailers 


Little  Giant  Tractor, 
Rotary  Grader  and  Ditcher 

The  tractors  made  by  the  Little  Giant  Company 
are  especially  recommended  for  road  construction 
service,  great  care  having  been  exercised  to  de- 
sign them  for  simplicity,  efficiency  and  strength. 
They  are  made  in  two  sizes,  developing  16  and 
26  draw-bar  horsepower. 


The  brake  is  of  the  Automobile  contracting  foot  lever 
type,  handy  to  a  driver's  left  foot,  operating  on  outside  of 
case  in  differential  gear  housing,  a  dust-proof  case. 

One  of  these  tractors  hauls  a  train  of  six  dump 
wagons  for  Coochiching  County,  Minnesota,  an- 
other hauls  an  800-pound  steel  drag  owned  by  the 
city  of  Owatonna,  Minnesota.  In  Mankato  a  Lit- 
tle Giant  tractor  hauling  a  Little  Giant  rotary 
grading  ditcher  built  300  feet  of  street  in  forty 
minutes. 

The  Little  r.iant  rotary  grader  and  ditcher,  con- 
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TRAIN  OF  SIX   DUMP  WAGONS 


They  are  operated  with  kerosene,  gasoline,  al- 
cohol, naphtha  or  motor  spirits.  The  power  plant 
is  a  complete  unit  giving  a  short-coupled,  straight- 
line  drive  that  delivers  76  per  cent  of  the  motor 
power  to  the  draw-bar.  The  oil  system  is  a  com- 
bination of  force  feed  and  splash  system.  The 
drive  wheels  are  of  heavy  steel  construction,  each 
running  on  two  sets  of  Hyatt  roller  bearings.  The 
steering  gear  is  of  the  automobile  type  with  foot 
lever  brake.  All  gears  are  of  high-grade  alloy 
steel  and  all  castings  are  of  high-grade  semi-steel. 
When  required,  the  tractors  are  furnished  with  ex- 
tra equipment  of  Presto-lights  with  adjustable 
10-inch  locomotive-type  reflectors,  draftometer, 
air  cleaner  to  remove  dust,  etc.,  from  the  motor, 
and  drive-wheel  extension  rims  that  can  be 
quickly  attached  to  the  drive  wheels  to  provide 
additional  traction  surface. 

The  draw  bar  has  a  low  hitcji  from  in  front  of  drive 
wheel  axle,  pulling  through  heavy  coil  sprmg  in  dust 
proof  cylinder  which  prevents  shock  to  tractor  or  its 
load,  eliminating  side  draft  by  means  of  specially  con- 
structed rear  draw  bar  guide. 

The  Magneto  is  high  tension  Kingston  driven  bl  gear, 
with  antikick  devise  and  impulse  starter.  Can  crank 
motor  with  spark  control  open  without  personal  danger. 
Xo  batteries  required. 

The   Governor   is   gear   driven   and   extremely   sensitive. 


structed  on  different  plans  from  those  hitherto 
used  for  road-building  machines,  first  breaks  the 
soil  by  a  steel  mold  board  and  share  plow  mounted 
on  front  and  rear  wheels  that  guarantee  light 
draft  and  smooth,  steady  operation.  The  loosened 
earth  is  deposited  on  a  tilted  revolving  platform 
composed  of  hinged  steel  elevator  cups  that  are 
carried  to  the  opposite  side  of  the  machine  and 
elevated  by  the  dump  wheel,  which  distributes 
their  contents  in  an  even,  continuous  stream  on 
the  road-bed  at  any  desired  distance  from  5  to  10 
feet  from  the  plow. 

The  soil  is  moved  the  same  distance  whether 
the  machine  is  operated  on  level  ground  or  on  the 
side  of  a  steep  grade,  and  regardless  of  the  kind 
or  condition  of  the  soil.  The  machine  leaves  the 
road  in  a  finished  condition  fit  for  automobile  traf- 
fic without  harrowing  or  dragging.  Adjustment 
of  depth  or  width  of  cut  or  width  of  discharge  are 
easily  and  quickly  made  by  the  driver  without 
leaving  his  seat. 

The  machine  has  a  capacity  of  200  to  300  cubic 
yards  per  hour  and  weighs  about  4,000  pounds. 
It  is  efficient  for  making  irrigation  ditches  and 
connecting  laterals  and  for  cleaning  or  rebuilding 
them. 
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Cixsr  Traclors   for  TJoad  Work 
and  ll(\ivy  llauliiifi 

'rr.utdis  Mi.iiuil'aiturcd  l)y  tlu'  J.  I.  (  ;is«-  I  liicsli  • 
ill};  M.uhiju-  company  have  been  used  with  sat- 
isfaction for  reniovini^  material  from  steam 
shovels,  for  heavy  haulin^^.  and  for  road  construe 
tion  operations,  as  is  indicated  hy  the  following; 
letters  to  the  builders  from  some  of  the  purchas- 
ers of  the  tractors  \vhich  announce  sa\in>;  of  SO 
per  cent  iji  the  cost  of  work  done  by  them. 

M.  L.  Jacobs.  su]H-rinten(lent  of  (piarries,  I'.ctli 
Ichcm  Mines  Corporation,  writes: 

Your  dealer,  Mr.  Rulii,  at  Wcriiorsvillc  has  asked  us 
for  an  expressidu  of  opinion  relative  to  the  Case  Tractors 
whicli  we  liave  recently  installed  at  our  Lebanon  quarry, 
and  whicii  we  are  usin^  to  haul  dump  wagons  on  a 
quarry  striitpiiiK  operation. 

We  have  had  tiiese  niacliines  in  oi)cration  for  more  tlian 
a  month  and  so  far  tiiey  seem  to  justify  our  expectations 
as  to  economical  operation  and  satisfactory  performance 
under  all  ciuiditions.  We  find  that  we  have  l)een  alile 
to  reduce  our  hauling  cost  approximately  ^)()%  and  to 
increase  the  loads  on  the  wagons.  We  also  find  that  one 
tractor  does  the  work  of  iVz  teams  and  does  it  under 
nearly  all  conditions  of  weather. 

There  are  some  days,  after  heavy  rain,  when  it  is 
necessary  for  us  to  take  off  one  wagon,  but  under  ordinary 
conditions  wc  haul  three  dump  wagons,  each  loaded  with 
1%  yds.  of  stripping  dirt.  We  feel  quite  well  pleased  that 
we  have  gone  ahead  and  installed  these  trajctors  .as 
results  are  so  satisfactory  in  every  respect  that  our  judg- 
ment is  vindicated.  A  great  many  people  told  us  before 
we  installed  tractors  that  they  would  not  do  the  work, 
but  wc  are  more  than  satisfied  and  l)clieve  the  results 
speak  for  themselves. 

Since  installing  the  tractors,  our  stripping  operation  per 
yard  has  been  just  cut  in  two,  which  I  belive  is  the  final 
answer   to  any  proposition   of   this   kind. 

Emory  L.  Johnson,  of  Isaac  G.  Johnson  &  Co.. 
New  York,  says : 

You  doubtless  will  be  interested  to  know  our  experience 
with  one  of  your  Case  10-18  tractors.  We  have  had 
this  machine  in  operation  in  our  plant  for  the  past  two 
and    one-half    years    and    have    been    very    much    pleased 


witli  it.  The  service  in  a  steel  foundry  is  severe  and  the 
tr.ictor  has  pcrformcfl  well.  Outside  of  the  thorouKh 
overhauling  which  we  gave  it  about  six  months  ago,  wc 
have  had  no  trouble  to  sjx-ak  of.  The  ruljbcr  tires  with 
which  yiiu  suppli<-d  us  are  still  on  the  machine  and  wc 
i-xpcct  a  gre.il  deal  more  wear  from  them. 

The  major  |)art  of  this  machine's  wf)rk  is  to  haul  slag 
;ind  refuse  material  to  our  dump,  although  it  is  used 
somewhat  arouufl  the  fouiniry.  I  would  say  this  has 
r(i)laced   the   service  of   three   teams  and   twenty  laborers. 

I"'.  M.  (jo.)de.  road  enj^ineer,  says,  under  date 
of  April  24.  1920: 

The  Levy  Court  of  Kent  County  recently  bought  one 
of  your  2;i-tO  tractors  ff)r  road  work,  and  it  has  proved 
very  satisfactory  in  every  detail.  With  the  tractor  we 
are  able  to  do  at  least  twice  as  much  work  in  a  day  as 
we  could  with  a  steam  engine.  We  find  it  more  econ- 
omical, as  it  does  away  with  hauling  coal  anfl  water  and 
is  always  ready  to  work. 


Pioneer  Tractors 

'J"he  Pioneer  tracttjr,  which  has  been  used  for 
road  construction  for  several  years,  has  recent 
improvements  in  the  type  known  as  the  Pioneer 
30-CjO,  a  larg^e  number  of  which  are  now  being  sold 
to  counties  and  road  builders  for  road  work. 

The  tractor  is  ecjuipped  with  a  heavy-duty  mo- 
tor that  develops  75  h.  p.  on  the  brake  and  40  h.  p. 
on  the  drawbar.  This  motor  is  very  accessible 
and  unusually  free  from  vibrations. 

The  tractor  has  three  speeds  forward  and  re- 
verse, with  ample  power  for  handling  a  12-foot 
grader,  any  kind  of  road  surfacer,  or  elevating 
grader.  The  tractor  is  used  in  pulling  stumps 
and  handling  rock,  etc.,  in  the  clearing  of  high- 
ways. 

The  drive  wheels  are  8  feet  in  diameter  with  24- 
inch  tires,  with  provision  made  for  attaching  an 
additional  12-inch  extension. 

A  comfortable  cab,  containing  all  the  operating 
levers,  is  provided  for  the  operator,  and  is 
equipped  with  a  regular  automobile  steering  de- 
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vice,  which  makes  stccrinjj  of  this  big^  machine 
exceptionally  easy.  The  machine  has  powerful 
traction  for  its  weight  of  24,000  lb. 

After  one  of  these  machines  had  ^iven  a  road 
building  demonstration  in  Pulaski  County.  Mis- 
souri, the  county  purchased  a  machine,  afterward 
another,  and  in  1920  purchased  seven,  which  have 
been  used  for  constructinjj  a  large  amount  of  road 
work  that  would  not  otherwise  have  been  built 
in  that  countrv. 


The  J.  T.  Tractor 

The  J.  T.  tractor,  built  by  the  J.  T.  'JVactor 
Company,  has  full  crawler  traction,  thereby  per- 
mitting it  to  work  on  hillsides,  in  swamps,  and  on 
any  soft  or  irregular  ground,  also  to  turn  in  a 
short  radius.  The  crawler  shoes  have  a  com- 
bined area  of  1,628  square  inches,  reducing  the 
7.f)00-])oun(l  weight  to  the  pressure  of  only  4^ 
pounds     to     the     square     inch. 

^  The  tractor  has  three  speeds 

forward  and  one  reverse,  and 
its  power  is  developed  by  a 
valve-in-head,  full-force-feed  lu- 
brication motor  with  a  4)4-inch 
bore  and  6-inch  stroke. 

For  road  building  it  has  made 
high  records  in  handling  scrap- 
ers, ditchers  and  three  Maney 
graders  in  tandem.  On  the  belt 
pulley  it  develops  36  h.  p. 
to  operate  the  sawmill,  rock 
crusher,  screen,  concrete  mixer 
and  other  equipment. 


POINEEK    TK.VCTOi:.    SVITABLK    FOK    H-AI'LIXG    TKAII.KUS 
A.Xl)    ItOAl)    BUILDING    M.\CHIXKI:V 


The  Pioneer  Tractor  Company  realized  the  de- 
mand for  a  light  tractor  with  lots  of  power  to  be 
used  for  light  road  construction  and  road  main- 
tenance. \Vith  this  type  of  engine  in  mind,  they 
built  what  is  known  as  their  18-36. 

Counties  and  road  builders  have  bought  many 
of  these  engines  and  they  seem  to  fill  a  long-felt 
want.  Like  the  30-(>0,  this  tractor  has  three  speeds 
forward  and  reverse,  with  ample  power  for  pulling 
an  8-foot  grader,  any  kind  of  road  surfacer.  or 
drags.  The  drive  wheels  are  5  feet  in  diameter 
with  18-inch  tires.  All  gears  are  cut  from  steel 
blanks,  hardened  and  run  in  an  oil  bath.  The 
journals  are  all  equipped  with  Timken  roller  bear- 
ings, which  cuts  friction  down  to  the  minimum. 
The  machine  has  unusually  powerful  traction  for 
its  weight  of  6.200  lb.  It  handles  very  easily, 
being  equipped  with  a  regular  automobile  steer- 
ing device,  which  permits  it  to  turn  in  a  circle 
of  12  feet  radius. 


Highway  Trailers 

The  two  and  four-wheel  trailers  of  1  to  10  tons 
capacity  that  are  manufactured  by  the  Highway 
Trailer  Co.  have  been  used  to  great  advantage  in 
the  construction  of  the  100  miles  of  large  concrete 
aqueduct  recently  completed  for  the  water 'supply 
of  Winnipeg  and  adjacent  towns. 

A  fleet  of  six  6-ton  four-wheel  reversible  trail- 
ers, equipped  with  3-yard  two-way  steel  dump 
bodies  hauled  daily  sand,  gravel  and  dirt.  The 
equipment  paid  for  itself  many  times  over 
through  the  savings  effected  in  connection  with 
motor  trucks. 

A  new  type  of  trailer  chassis  equipped  with  a 
two-way  steel  dump  body  is  suitable  for  hauling 
garbage,  ashes  and  other  city  refuse.  This  is  also 
a  unit  that  can  be  used  bv  contractors  for  haul- 
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iiij;'  sand  and  .uraxel.  Thf  body,  wlicii  mounted 
(»n  the  trailer,  has  a  h)adin^  height  of  (i)  iiulies 
from  the  j^round,  thus  inakint;  the  loach iii;  an 
easy   matter. 

This  trailer  is  also  furnished  with  a  tony^ue 
e(iuipnient,  making;  it  possil)le  to  use  teams  in  the 
eolleotion  of  g'arba^e  and  ashes.  The  trailers  are 
Leathered  at  some  central  point  and  arc  carried 
to  destination  in  trains  of  four  or  five  trailers  by 
a  motor  truck  or  tractor. 


hours.  A  smaller  size  levelcr 
hauled  by  a  5-ton  tractor  will 
iiio\c  from  20C)  to  30(3  yards  of 
carili  with  two  men  in  ten 
hours.  ( 'ateri>illar  tractors  may 
be  cfitiippcd  with  a  winch  mounterl 
on  ihc  front  of  the  machine,  which 
is  found  useful  for  a  j(reat  variety 
of  construction  operations  anri  is 
l)articularly  valuable  in  logginj^ 
work,  where  it  is  a  ^reat  labor 
sa\(r  in  snakin}.(  hj^s  out  of  deep 
water,  \(>\v\nf!;  rafts  and  operatinj^^ 
lines  is  places  where  other  power 
is  not  a\ailablc. 

The    ability    of    the    caterpillar 
trac  tor  to  j^o  anywhere,  fjver  deep 


Holt  Tractors  for  Road 
Work  and  Snow  Removal 

Caterpillar  tractors  made  by  the  Holt  Mfg 
Company  are  used  in  road  construction  for  haul- 
ing trucks  and  trailers  and  for  ]iea\\-  snow  re- 
moval work. 

A  convincing  demonstration  is  afforded  1)\-  the 
use  of  5-ton  and  10-ton  tractors  employed  by  .s.  M. 
Timbcrlake,  Indianapolis,  for  grading  the  Key- 
stone road,  where  they  were  used  not  only  to 
haul  the  elevating  grader  machine,  but  also  to 
pull  trains  of  loaded  dump-cars  moving  continu- 
ously alongside  the  grader  at  the  same  speed  and 
receiving  and  disposing  of  the  excavated  mate- 
rial.   The  two  5-ton  tractors  actually  replaced  six 

team     each.       They     hauled     the^ 

dump-wagons    in    trains   of    three 

wagons     each,     one     train    being 

loaded  while  the  other  train  was 

hauling  away  spoil  and  returning 

ready  to  serve  the  grader  as  soon 

as  the  other  train  was  loaded. 
On  a  road  contract  executed  b\- 

H.   H.  Hannenkrat,  Kansas  City. 

Mo.,  cuts  and  fills'  were  made  by 

a   caterpillar   land   leveler  hauled 

b\-    a    10-ton    caterpillar    tractor. 

The  land  leveler  operated  by  one 

man    carries    and    distributes    the 

dirt,  replacing  six  men  and  teams 

with  slip  scrapers  or  blade  grad- 
ers.    The  tractor  and  leveler  with 

two  men  can  move  from  .300  to 

500  vards  of  earth  500  feet  in  ten 


m^. 
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snow  drifts  or  on  asphalt  streets  and  still  main- 
tains a  positive  footing  for  traction  makes  it 
very  successful  for  snow  removing  operations. 
A  5-ton  caterpillar  tractor  ecjuipped  with  a  blade 
type  plow  is  especially  adapted  for  clearing  town 
and  city  streets  of  snow,  moving  it  to  the  curb 
or  into  manholes.  When  equipped  with  a  Ipco- 
motive  type  plow  it  is  suited  for  opening  deep 
drifts  on  countr\'  roads. 
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Avery  Road  Tractors 

The  Avery  special  tractors,  designed  for  road 
work  and  built  bv  the  Averv  Company,  arc  made 
in  five  sizes,  12-25,  14-28,  l'8-20,  25-50  and  48-80 
h.  p.  They  are  equipped  with  patented  sliding 
train  transmission  and  with  a  motor  that  burns 
kerosene  or  distillate.     They  are  provided  with 


turning  radius  and  great  reliability  and  durabil- 
ity. The  tractors  are  efficient  for  hauling  trucks, 
wagons,  scrapers,  grading  machines,  drags,  scari- 
fiers, planers,  levelers  and  other  road-building 
machinery,  single  and  in  multiple. 

J.  C.  Miller,  commissioner  of  Dallas  county, 
Texas,  writes:  "For  the  37  days  the  tractor  has 
been  operated,  56  miles  of  road  has  been  graded 
at  a  cost  of  $4-14,  which,  under  the  old  method, 
would  have  been  $2,800.  We  have  reduced  the 
cost  of  road  grading  to  less  than  one-sixth  of 
what  it  was  formerly."  J.  S.  Yeager,  Putnam, 
Texas,  says:  "As  to  building  roads,  we  can  build 
them  for  less  than  one-third  what  we  could  do  the 
same  work  with  mules  and  much  better.  We  can 
build  roads  for  about  $15  per  mile  against  about 
$60  with  mules." 


8-16     HP.     AVERY     TRACTOR     HALLING     SCARIFIER     AT 
WEST   LAFAYETTE,    INDIANA 


Electric  Tractor  Trailers 

Bulletin  70  of  the  Electric  Wheel  Company  il- 
lustrates and  describes  heavy-duty,  reversible,  all- 
steel  trains  for  general,  industrial  and  highway 
transportation  with  slow-speed  tractors  designed 
to  meet  the  demands  of  highway  transportatioa 
with  high-powered  pulling  units  over  good  and 
bad  roads.  Especial  attention  has  been  paid  to  se- 
curing perfect  tracking,  easy  coupling  at  any  an- 
gle, reversing  of  each  and  every  trailer  without 
change  of  couplings,  improved  draw-bar  springs, 
convenient  lubrication  and  dust-proof  roller 
bearings. 

The  all-steel  cross  reach  construction  w-as  de- 
signed and  built  especially  for  severe  demands  of 
train  use  with  traction  engines  and  is  fully  revers^ 
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a  special  draw-bar  hitch  made  of  angles  that  en- 
able them  to  be   attached  to  a  grader  or  other 
road  machine  in  any  position.    They  may  also  be 
equipped    with    a 
special  road  roller 
32  inches  in  diam- 
eter    with     three, 
four  and  five  sec- 
tions   133^    inches 
long. 

Among  the  prin- 
cipal advantages 
claimed  for  the 
tractors  are  the 
even  distribution 
of  weight  between 
front  and  rear 
wheels,  unusual 
power  and  econ- 
omy, accessibility 
and  simplicity  of 
parts,     a    short  electric  reversible  all-stf:kl  side 
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il)lc  (111  iillicr  sti;ii);lit   or  riiiArd   lines.      I'olsUtS 
arc  a|)|>i()xiiiialcl>    lliisli   with  outer  id^c  of  tires 
and  have  at  each  end  a  lar^e  hole  for  ehaiii  Itind 
ers.     The  brakes  are  oi)eralcd  hy  hand  wheels  on 
the  sides  of  the  trailers. 

They  are  made  in  li\e  sizes  of  (>,  S,  10,  15  and 
20  tDMs  eapacitv.  wei^hinj^.  respectively,  4,()(X), 
4.400.  5.300.  ().0()()  and  7.(XK)  pounds.  The  wheel 
base  varies  from  12  to  1()  feel  and  the  track,  cen- 
ter to  center  of  tires,  from  5  feet  9  inches  to  f) 
feet.  acct)riHu^-  to  size  of  trailer,  'i'he  trailers  are 
made  with  full  or  skeleton  platforms  or  with  com- 
plete bodies,  as  ordered. 

They  can  be  hauled  in  trains  of  any  length  on 
any  roadway  that  is  wide  enouj^h  for  the  tractor 
itself  because  each  trailer  will  follow  exactly  in 
the  tracks  of  the  tractor  regardless  of  the  number 
of  turns. 

Referring"  to  this  important  feature  in  answer 
to  an  inquiry  by  the  editor,  the  Mlectric  Wheel 
C'ompany  writes : 

"Coiiceriiiiijj  the  traiiiiiK  qualities  of  tliis  trailer,  would 
advi.sc  vou  are  entirely  correct  in  assumiii);  that  when  tiie 
tractor  make.s  a  right  angle  turn  every  trailer  will  make 
the  turn  at  the  same  point,  that  is,  every  wagon  will  turn 
the  corner  in  the  exact  track  made  by  the  first  trailer. 
This  is  due  to  the  coupling  and  steering  mechanism  and 
is  worked  out  to  accomplish  that  result,  making  it  possible 
tor  the  tractor  driver  to  proceed  with  his  train  without 
any  anxiety  as  to  the  train  following,  knowing  that  the 
train  will  follow  wherever  he  has  driven  his  tractor.  He 
need  give  no  attention  whatever  to  steering  the  trailers 
in  the  train," 

Side  dump  trailers  are  built  of  Sj/j  and  5-yarcl 
capacity  (5  and  7  tons),  weighing  4,400  and  5,900 
pounds,  respectively,  of  all-steel  construction. 
The  body  dumps  by  roller  motion  entirely  by 
gravity,  without  complicated  power  devices  for 
tilting  or  lifting,  when  the  locks  are  released,  and 
easily  rolls  back  into  position  when  empty.  The 
3,'/?-yard  body^  is  9  feet  long,  6  feet  wide  and  85 
inches  above  the  ground.  The  15-yard  bodv  is  11 
feet  long,  6^^  feet  wide  and  88  inches  high. 

For  use  with  smaller  tractors,  there  is  supplied 
a  4-ton.  all-steel,  reversible  trailer  possessing  most 
of  the  qualities  described  for  the  heavy- 
duty  trailers.  These  can  be  provided 
with  bodies  having  an  A-shape  bottom 
and  long  sides  hinged  at  the  top,  allow- 
ing the  load  to  be  dumped  by^  gravity 
on  both  sides  when  the  locks  arc  re- 
leased. 

For  occasional  heavy  hauling,  the 
tractor  wagon  wdth  solid  steel  axles 
and  steel  pipe  reach  16  feet  long,  w^ith 
swivel  coupling  adjustable  to  different 
lengths,  is  recommended.  It  is  made 
in  five  different  sizes  of  6  to  20  tons 
capacity,  those  up  to  and  including  10 
tons  being  equipped  with  combination 
tongue  for  team  or  tractor,  and  the 
heavier  ones  with  a  tractor  tongue. 
The  bolsters  and  some  other  parts  of 
the  framework  are  made  of  selected 
oak,  heavily  reinforced.  A  similar 
wagon,  but  ol  all-steel  construction  is 
for  use  with  a  tractor  where  trains  are 
not  desirable. 


rii(  heavy-duty  tractor  logging  wagon,  in- 
tended for  use  singly  where  trains  are  not  ad- 
vantageous, is  made  of  steel  and  selected  oak 
heavily  ironed  and  has  s(»lid  steel  axles  and  ad- 
jtistable  length  steel  i)ii)e  reach  16  feet  long.  The 
weights  are  from  2,4(X)  pminds  for  the  6-ton  size 
to  7,5(K)  pounds  for  the  20-ton  size. 


Eagle  Glen  Trailers 

The  Fagle  (Jlen  trailers,  manufactured  by  the 
I'.agle  Wagon  Works,  successors  to  the  (Acn 
W  agon  &  Car  Corporation,  have  been  built  for 
five  years  and  have  been  constantly  improved  in 
accordance  with  the  experience  gained  in  trailer 
service  in  England,  France  and  Germany  which 
has  enabled  the  builders  to  perfect  a  practical, 
well-built,  flexible  equipment  that  stands  hard 
usage  and   gives   satisfaction   with   little  repairs. 

The  trailers  are  of  both  light  and  heavy  con- 
struction, in  numerous  patterns  for  different  kinds 
of  service.  The  sizes  include  1-ton.  2-ton.  3-ton 
and  5-ton  chassis,  the  heavier  ones  being  of  2- 
way  reversible  construction.  They  weigh  from 
1,020  to  4,000  pounds  without  platform  or  box. 

There  are  also  semi-trailers  of  2,  4  and  6-ton 
capacity,  that  are  made  with  skeleton  platform 
or  with  a  semi-dump  box,  the  latter  being  adapted 
to  speed  of  8  to  10  miles  per  hour  when  loaded. 
The  Model  D  2-way  bottom  dump  trailer  is  de- 
signed for  handling  crushed  stone,  earth,  coal, 
sand  or  gravel  and  is  provided  with  two  bottom 
doors  released  by  pulling  a  lever  or  kicking  a 
trip.  It  has  forged  steel  wheels  with  drawn  steel 
hubs,  similar  to  the  wheels  on  Model  S,  w'hich  is 
constructed  with  inclined  steel  doors  hung  cross- 
wise on  the  body  of  the  trailer,  which  hoist  up- 
wards inside  of  the  body  underneath  steel  shields 
that  protect  them  from  the  material  carried.  They 
are  raised  and  low^ered  by  worm  gears  operated 
by  bevel  gears  and  are  controlled  independently. 


.MOUEL  D,  TWO-WAY  EAGLE  GLEX  BOTTOM-DUMP  TRAILER 
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They  can  be  raised  or  lowered  to  dump  the  ma- 
terial in  a  layer  from  3  to  14  inches  deep. 

Model  L  is  a  5-ton  loggings  trailer  with  revers- 
ible cross  reaches  turning  all  four  wheels  simul- 
taneously. The  steel  wheels  have  double  sets  of 
dovetail  spokes. 

The  Model  A  roller  bearing  steel  trailer  is  in- 
tended to  carry  coal,  sand  or  gravel  and  has  a 
hard-wood  box  with  bottom  dump  doors. 

Various  types  of  bodies,  racks,  stakes  and  sides 
are  provided  for  different  services.  The  No.  4 
body,  with  3-yard  capacity,  is  divided  into  six 
pockets  covered  with  removable  apexes  which, 
with  the  division  boards,  can  be  removed  if  neces- 
sary. Each  pocket  can  be  dumped  separately 
through  side  doors  hinged  at  the  top  and  are  very 
useful  for  highway  repair  work. 


Jennings  Automatic 
Dump  Bodies 

Patent  truck  bodies  made  by  the 
Jennings  Automatic  Dump  Body 
Co..  Inc..  are  independent  units  ap- 
plicable to  any  make  of  truck,  to  the 
sub-frame  of  which  they  are  secured 
bv  four  U-bolts.  They  are  made  of 
the  best  grade  of  oak,  strongly 
ironed,  and  lined  throughout  with 
20-gauge  sheet  steel.  They  are  pro- 
\  ided  with  an  automatic  tail  gate, 
automatic  lock  and  dumping  lever 
•that  requires  only  30  pounds  pres- 
sure to  handle  a  2-ton  load.  The 
body  is  securely  held  in  position  by  a 


spring  catch  which  nui^l  be  released  before  the 
load  can  be  dumped. 

\\  hen  ordered,  the  bodies  may  be  ecjuipped  with 
convertible  tail  gate,  special  operating  devices  or 
asbestos  lining.  They  are  manufactured  in  1,  ly.-, 
2  and  3-ton  sizes,  adapted  for  hauling  building 
materials,  crushed  stone,  cement,  gravel  and  other 
materials. 

The  Jennings  automatic  dump  body  for  haul- 
ing garbage,  street  cleaning  refuse,  and  other  ma- 
terials of  light  specific  gravity,  has  a  capacity-  of 
85  cubic  feet  and  may  be  made  from  the  standard 
1-ton  body  by  additional  parts  removed  from 
it  in  a  few  minutes.  The  combination  permits 
the  body  to  be  used  for  hauling  light  material  or, 
with  the  additions  removed,  for  hauling  heavy  ma- 
terial. It  is  constructed  to  allow  the  sides  to  be 
lowered  for  loading  purposes  and  has  a  tail  gate 
which  may  be  o|)erate(l  automatically,  providing 
a  large  opening  so  that  the  garbage  can  be  dumped 
directly  into  the  incinerator. 


JENNIXGS   AUTOMATIC    TAIL   I. ATE   AND   HIXCED   SIDES 


Steam  Shovels 


Thew 
Shovel  Improvement 

The  Thew  Shovel  Company  announces  that  it 
has  practically  revolutionized  the  whole  proce- 
dure and  product  within  the  past  two  or  three 
years,  one  of  its  chief  objects  being  the  standard- 
ization of  the  product  and  complete  interchange- 
ability  of  equipment  and  parts.  The  Type  O 
shovel,  the  standard  machine,  has  been  adapted 
for  much  heavier  work.  The  company's  engineer- 
ing department  has  worked  out  a  combination  of 
two  types  of  trucks,  the  all-cast  steel  and  the  all- 
structural  steel,  the  truck  containing  a  heavy  cen- 
ter casting  reinforced  and  supported  on  one  side 
by  double  I-beam  structures.  The  whole  frame  is 
held  together  by  through  bolts  and  tie-rods,  per- 
mitting tightening  to  be  done  in  the  field  with  an 


ordinary  heavy  wrench  and  replacements  to  be 
made  at  a  minimum  of  expense.  The  makers  be- 
lieve that  this  type  furnishes  solidity  and  strength 
combined  with  the  necessary  resiliency. 

The  turn-table,  which  is  mounted  upon  the 
truck  and  which  carries  all  the  mechanism  and 
all  the  super-structure,  is  built  up  in  a  manner 
very  similar  to  the  truck.  Mechanism  for  either 
steam,  electric  or  gasoline  operation  can  be  ap- 
plied and  all  are  interchangeable. 

The  engines  have  been  redesigned  with  in- 
creased bearing  surface  on  wearing  parts  and 
slightly  increased  power  in  the  case  of  the  swing- 
ing and  crowding  engines.  The  main  friction 
clutch,  which  operates  the  hoist  drum,  is  now  both 
released  and  engaged  by  means  of  a  steam-oper- 
ated ram  instead  of  by  hand.  The  turn-table  has 
been  so  arranged  that  at  any  time  the  machine 
can  be  equipped  for  clam-shell,  bucket,  or  crane  , 
service. 


( )(  mill  II 


l<l.'0 


F'  I    I'.  I    I  (■     W  ()  It  K  S 


321 


AniitlHi    iiiii>ro\  fincnt    is  ;i   \n\\    l)t)<)m   Imilt    iii 
tlu-  tonii  of  ;i  plalr  ^irdrr  and  so  sliaprd  tlial  its 
iTiitiT  of  j^iavily  is  lu-arcr  tlu*  base  llian   m  any 
otluT  hooin  built,  this  k'^'"^  •'  KTc-aliT  stal)ilit 
to  thf  whole  MKubiiu-  and  thrrcfoif  iiuicascd  di).; 
j^in^  abilitN'  without  inrrrasc  in  wfi.nhl. 

(  )nr  of  thi-  most  important  minor  features  of 
tlu'  new  desi^Mi  is  the  substituting  of  cut  t;ears 
for  east  steel  j^ears  in  e\cry  instance  except  tin- 
larf;e  rotating  j^ear  upon  the  truck  frame  and  the 
pinion  w  hii  h  meshes  with  it. 

Bucynis  30-B 
Universal  Shovel 

This   new    ste.im    >ho\el.   manufactured    by    tlie 
l^ucyrus    (.'ompany.    embodies    new    features    de 
signed    to   enable   it   to   be    used    as    a    revolving 
shovel,    a    sewer    shovel,    a    hij;Ii-lift    revolving; 


TFIKW    .SHOVEL.    SH(AVIN(i    I'l.ATK    (ARDF.k    HOOM    WITH 
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lUCVlU'S    DIRECT   (BEARED   CATERPIIJ^AR   TRACTIOX   WITH  CAST   STEEL  TREADS 

<  (if   the   I!uc\rus  Shovel,  soo    tlic    first    article    in    this    issue) 


LAYOUT  OF  THEW  MECHANISM  ON  TURNTABLE 
(Steam  ram  at   left,  engines  at  right.     Shows  cut  gears) 


shovel,  a  drag-line  excava- 
tor, a  clam-shell  excavator, 
or  a  crane  with  the  minimum 
additional  parts.  These  fea- 
tures have  been  acquired 
without  any-  sacrifice  of 
power  or  without  limiting 
the  functions  of  machinery- 
designed  solely  for  either  of 
the  above  purposes.  The 
shipping  weight  varies  from 
5,300  to  0,000  pounds,  ac- 
cording to  the  mounting  for 
railroad,  traction  or  caterpil- 
lar  trucks. 

Among  the  important  fea- 
tures are  the  heavy  truck 
frame,  the  dipper  handle 
composed  of  two  members 
straddling  the  boom  with 
long  racks  that  may  be  re- 
versed to  increase  the  wear, 
double  cylinder  reversing  en- 
gine, machinery  for  operat- 
ing different  services  with- 
out material  change,  swing- 
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ing  machinery  mounted  in  front  instead  of 
rear,  strong-  and  simple  propelling  machinery, 
controlled  by  three  conveniently  arranged  hand 
levers,  a  foot  brake,  a  reverse  lever  and  a  pro- 
pelling lever. 

For  drag-line  operations  the  machine  is 
equipped  with  a  1-yard  bucket  and  35-foot  boom 
or  a  ^4-yard  bucket  and  40-foot  boom,  and  with 
an  additional  drum,  brake,  clutch  and  thrust  cyl- 
inder operating  levers,  boom,  sheaves  and  bucket. 

The  same  changes,  with  the  exception  of  the 
additional  drag-line  trolley,  high-speed  propelling 
gears  and  heavy  hook  and  block  are  provided, 
giving  it  a  capacity  of  9  tons  at  20-foot  radius. 

The  same  additions,  with  the  exception  of  a 
■clam-shell  bucket  instead  of  a  hook,  transform 
the  machine  into  a  claiu-shell  excavator  with  a  1- 


>ard  bucket  and  35-foot  boom  or  •)4-yard  bucket 
and  40-foot  boom. 

For  sewer  excavation  there  is  required  a  }i- 
yard  dipper. with  30-foot  handle  good  for  a  20- 
foot  trench  or  a  ^'-yard  dipper  with  24-foot  han- 
dle good  for  a  14-foot  trench. 

Used  as  a  high  lift  shovel  there  is  required  a 
long  boom  and  long  dipper  handle  with  longer 
ropes. 

This  company  is  said  to  be  the  first  to  mount 
heavy  excavating  machinery  on  caterpillar  trac- 
tion, and  recommends  such  traction  for  almost 
every  condition.  The  30-B  may  also  be  mounted 
on  traction  wheels  or  railroad  trucks  of  any  gauge 
from  5  feet  to  3  feet  3  inches.  The  several  mount- 
ings are  readily  interchangeable. 


Conveyors  and  Loaders 


Haiss  Wagon  Loaders 


Wagon  loaders  made  by  the  George  Haiss 
Mfg.  Co.,  Inc.,  are  used  by  road  contractors, 
•quarry  companies,  sand  and  gravel  dealers  and 
others  for  handling  loose  materials.  They  have 
an  adjustable  inclined  framework  mounted  on  a 
truck  that  carries  the  motor  and  driving  mechan- 
ism. The  lower  end  of  the  conveyor  is  equipped 
with  a  transverse  shaft  carrying  propeller  blades 
that  dig  and  transfer  the  materials  automatically 
to  the  elevator  buckets.  At  the  upper  end  of  the 
conveyor  there  is  an  adjustable  cantilever  chute 
that  delivers  into  the  adjacent  car,  wagon  or 
truck.  With  this  machine  5-yard  trucks  can  be 
loaded  with  crushed  stone  in  5  minutes  at  a  cost 
of  2^^^  cents  for  power.     The  machine  is  driven 


by  a  10-h.  p.  electric  motor  or  gasoline  engine. 

The  same  company  manufactures  a  similar 
wagon  loader  without  the  propeller  blade  digging 
shaft,  that  can  be  driven  by  a  5-h.  p.  motor.  It 
also  makes  a  bag-loading  machine  which  can  be 
driven  by  a  motor  operated  by  electric  current, 
gasoline,  kerosene  or  distillate. 

A  self-propelling  machine  owned  by  the  Phoe- 
nix Land  &  Improvement  Company,  Paterson, 
N.  J.,  was  operated  at  the  rate  of  1  yard  per  min- 
ute at  a  cost  of  1  cent  for  power.  To  do  the  same 
work  by  hand  it  would  have  required  5  or  6  men 
25  or  30  minutes  to  load  a  5  cubic  yard  truck  with 
material. 

Another  machine  used  by  the  Union  Building 
&  Construction  Company,  Passaic,  N.  J.,  delivers 
and  reclaims  crushed  stone  to  and  from  the  stor- 
age reserve  pile,  thereby  enabling  the  crusher  to 
run  continuously  at  the  company's  quarry.     Sim- 


l-ATH    UIC.GIXG  WAGON  LOADER.  DIGGING   1   YARD   PER   MI.XUTE  WITH  ONE-MAN  CREW 
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ilar  iii.uliiiio  arc  briiiK  u>ccl  lor  <liKKi"K  Kr.ivel 
;iiul  liiadiiif;  it  into  ;iutoiiiol)ilo  trucks  in  tlir  I'an- 
auKi  Canal  y.nuv  and  sonic  arc  now  used  for  di^- 
j^in^^  sand  in  tin-  ( iaiif^cs  river  in  India,  in  Cuba, 
japan  and  otlur  forri^n  countrirs  where  labor  is 
nuu-li  cheaper  than  in  the  United  Slate^. 


Mallu^ws  Crav  ily  Carri(Ts 

I'or  uul«iaibni4  ear>  or  in  |)a\iiij;,  tlie  rarrier  ri-- 
duces  cost  of  lal)or  and  i  educes  clnppiii}^.  It 
vhininates  tlie  waj^es  of  four  or  five  nun  in  ban 
<llin};  .^5.(XK)  to  4().(KX)  bricks  a  day  in  street  i)av- 
in^-.  The  Matliews  (Iravity  Conveyor  CO.  fur- 
iiislies  the  foUowing  data  of  si)ccific  cases  illus- 
tratini;  tlie  special  value  their  standard  gravity 
roller  con.\cyor. 

J\oehl  P.rotliers,  contractors,  of  Cleveland,  ()., 
•write : 

Wo  Ikivc  loiiK  since  wiped  out  the  old  f)racticc  of  using 
whcolharrows  to  place  brick  for  the  pavers,  and  \vc  arc 
using  gravity  carriers  (Mathews  type)  exclusively.  We 
would  not  tliink  of  Roing  hack  to  the  w^heell^arrows. 

In  our  o])orations  we  use  two  sections  of  carriers.  By 
using  tour  men  to  each  section  (two  men  placing  bricks 
tin  the  carriers  and  two  men  taking  bricks  off  and  placing 
them  for  the  setter),  it  is  no  trouble  to  handle  40,000 
bricks  in  an  8-hour  day.  If  we  v/ere  to  handle  the  same 
amount  of  bricks  by  the  old  wheelbarrow  method  we 
would  have  to  use  four  men  in  addition  to  the  number 
required  to  operate  with  the  carriers  this  necessitating 
twelve  men  where  we  now  do  the  same  amount  of  work 
with  eight.  As  far  as  adroitness  is  concerned,  we  find  it 
is  imi>ossible  to  do  good  work  without  skilled  help.  The 
men  who  are  taking  off  the  brick  and  setting  them  must 
be  good  lirick  hanillcrs.  which  we  consider  skillful.  The 
men  who  are  putting  the  brick  on  the  rollers  must  also 
be  good  brick  handlers.  We  find  it  takes  good  men  to 
do  good  work. 

It  also  can  be  noticed  that  tlie  carriers  have  helped  to 
reduce  the  number  of  culls,  such  as  broken  and  chipped 
bricks,  which  always  happens  when  dumping  the  brick 
from  the  wheelliarrows.  thus  saving  a  number  of  good 
bricks  that  would  otherwise  I)e  culled  out  because  they 
are  chipped.  The  men  also  appreciate  the  carriers  in  the 
fact   that   setting  brick   with   the   carriers   is   less   tiresome 


by  far  than  tin-  old   whidbarrow  method. 

With  the  labor  trr.nbles  that  cr>ntract(jrs  are  experienc- 
ing at  the  present  time  and  without  any  relief  in  sight, 
a  saving  of  four  men  i.s  a  big  item,  and  with  the  very 
wide  margin  that  the  price  of  labor  has,  one  can  easily 
see  if  the  price  of  labor  keeps  on  advancing,  the  saving 
in  the  use  of  gravity  carriers  will  keep  increasing.  (Jur 
ilala  as  to  saving  are  shf)wn  below,  figured  on  an  8-hour 
basis,  in  which  we  handled  4(),(XK}  bricks. 

wiTir  M.^TlIKWs  f;RAViTy  carrikr.s 

■fwo    m<-ii     ttnltlnK'    l)rlck«    on    roWt-rn    at 

f J.7."i    pir    ilay     %:>.'>() 

Two  m<<n  tsikin^  tirickH  off  and  Mettinf;  at 

$;f.0()    JXT    «l;iv     6.00 

n.-.o 

Two    Ho<'tlon.s  $23.00 

w nil  wiiiacLBAkRows 

S\ni'  mm  wh«-<'llnK  at  $2.7.5  per  day |24.7'> 

Tlir<«'  m<n  HtttiriK  bricks  at  |3.00  per  day      9.00 

WlK-dHnj,'   coHt    $33.75 

Carrier  cost    23.00 

.Savinj,'   ]>(^r  day    $10.7."< 

According  to  John  R.  Kennedy,  of  C.  Kennedy 
&  Son,  Parkersburg",  W.  Va.,  this  same  gravity 
conveyor  not  only  reduces  the  cost,  but  actually 
cuts  down  the  percentage  of  chipped  and  broken 
bricks. 

"We  can  handle  bricks  much  more  economically 
with  the  Mathews  than  was  possible  by  the  old 
wheelbarrow'  method,"  says  Mr.  Kennedy,  "as 
it  requires  only  about  one-half  the  number  of 
laborers.  In  using  the  wheelbarrows  it  was  nec- 
essary to  have  two  gangs,  one  wheeling  and  one 
setting  up  the  bricks  to  the  bricklayers.  With  the 
use  of  the  Mathews  carrier  the  wheelbarrow  gang 
is  eliminated  and  the  brick  is  delivered  to  the 
layers  in  better  condition,  that  is,  not  chipped  or 
broken.  With  two  good  bricklayers  and  10  or 
12  laborers  we  can  lay  50,000  bricks  per  day  by 
handling  the  bricks  over  the  Mathews  carriers." 

If  the  opinion  of  a  large  user  is  of  any  greater 
weight  than  that  of  any  other  experienced  person, 
the  testimony  of  the  Stamey-Mackey  Construc- 
tion Co.  should  be  important.  This  concern  has 
been  handling  a  large  quantity  of  bricks  with  the 
gravity  system,  having  in  use  eight  or  ten  sec- 
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tions  of  Mathews  gravity  carriers.  Said  Mr. 
Stamey,  in  speaking  of  the  efficiency  methods  he 
employed : 

Our  carriers  arc  all  in  tlie  S-ft  length  so  that  they  will 
lit  various  widths  of  streets. 

Unless  the  street  is  exceptionally  wide,  we  use  one 
set  of  conveyors  to  each  man  setting.  We  find  that  hetter 
time  is  made  l)y  havint;  the  brick  setters  divided  up. 
using  several  gangs  of  this  kind,  than  is  made  with  more 
than  one  setter  or  layer  to  each  conveyer.  Of  course,  if 
the  street  is  40  feet  or  more  in  width,  then  we  use  two 
setters.  For  a  narrower  street  where  we  are  using  two 
or  three  sections  8  feet  long,  we  use  one  setter,  two 
men  taking  bricks  off  the  conveyor  and  setting  them  in 
place  for  the  setter  and  two  men  taking  them  from  the 
pile  along  the  curb  and  putting  them  on  the  conveyor. 

A  gang  of  this  size  will  set  fiOO  yards  of  3-in.  vertical- 
fiber  bricks  or  about  20.0()()  bricks,  in  8  hours.  Before 
using  the  conveyors,  we  had  7  men  with  wheelbarrows 
for  each  setter.  The  chief  disadvantages  with  wheel- 
barrows were  in  shipping  bricks  and  displacing  the  ones 
already  laid.  If  I  were  a  brick  manufacturer,  I  would 
insist  that  the  contractors  use  these  conveyors,  as  they 
save  many  a  brick  on  a  year's   work. 

A  slightly  different  method  of  using  the  con- 
veyors is  carried  out  by  Stipes  &  Pilcher,  of  Cham- 
paign, 111.  Writes  Edw.  S.  Pilcher  of  that  com- 
pany : 

We  do  not  handle  bricks  off  the  parking,  but  take  them 
off  the  wagons  instead  and  lay  them  directly  in  the 
street.  We  commence  laying  bricks  at  the  end  of  a  street 
or  intersection  and  then  place  '2  x  12-inch  boards  for  a 
track  to  run  our  loaded  wagon  on  so  as  to  l)ring  them 
at  all  times  up  to  the  brick  laying.  In  this  way.  we  only 
handle  our  bricks  once. 

On  each  side  of  the  wagons  we  use  a  16-ft.  carrier  and 
have  two  men  putting  the  bricks  on  each  carrier  and 
two  at  the  other  end.  stacking  them  for  the  brick  setters. 
Our  avera.ge  is  ;>.">.00{)  bricks  in  a  day,  all  of  which  are 
handled  with  the  carrier,  and  it  takes  eight  men  to  put 
them  on  and  take  them  off.  We  are  not  compelled  to 
handle  the  bricks  so  many  times,  and  in  muddy  weather 
the  bricks  come  to  the  setters  clean  and  the  men  are  not 
tracking  mud  in  on  the  new  bricks  before  the  filler  is 
poured.  We  always  have  the  right  number  of  bricks  at 
hand  where,  if  they  are  stacked  on  the  parking,  in  some 
places  you  are  a  few  short  or  have  some  left  to  pick  up 
when  the  job  is  finished. 

The  Mathews  gravitv  brick  conveyors  referred 
to  by  these  contractors  are  all-steel  ways  pro- 
vided with  rollers  over  which  the  bricks  are  car- 
ried by  their  own  weight  to  the  setters.  They  are 
easily  moved  on  casters,  which  are  provided,  and 
are  built  very  strongly  to  stand  the  hard  usage 
they  are  sure  to  encounter. 

LOADING  TRUCKS  FROM  CARS 

Mathews  gravity  carriers  have  also  proven  eco- 
nomical in  the  loading  of  motor  trucks  from  cars. 
In  unloading  cars  it  is  customary  to  use  three  4- 
foot  sections  and  a  90-degree  curve  inside  the  car. 
If  the  packages  are  loaded  direct  into  a  truck,  a 
connecting  section  either  4-foot  or  8-foot  long  is 
necessary  to  run  out  into  the  truck.  The  prin- 
ciple is  the  same,  however,  for  all  purposes.  \\'hen 
first  starting  to  unload  a  car  direct  into  truck,  it 
is  simplv  necessary  to  rest  the  first  unit  on  the 
sill  of  the  car.  When  an  opening  is  created  the 
00-degree  curve  is  added  which  may  be  pointed 
in  either  direction.  As  the  work  of  unloading  the 
car  proceeds  additional  4-foot  units  are  added,  as 
needed,  until  one  end  has  been  emptied.  Then  the 
three  units  are  detached,  the  curve  reversed,  and 
operation  repeated.  When  loading  from  truck  in- 
to car  the  direction  of  travel  is  simply  reversed 
and  the  same  steps  are  followed.    The  full  line  is 


used  to  start  with  and  gradually  shortened  up  as 
the  car  is  filled. 

A  paving  contractor  who  has  adopted  the  above 
method  of  car  unloading  explains  his  method  as 
follows : 

When  unloading  cars  of  l)ricks  into  trucks,  first  place 
a  standard  8-foot  section  of  conveyor  from  edge  of  car 
door  into  truck,  backed  up  to  car  at  right  angles.  This 
will  run  the  bricks  up  to  the  front  end  of  the  truck.  As 
soon  as  an  opening  has  been  made  a  90  degree  curve 
should  be  attached  to  the  car  end  of  the  H-foot  section. 
Tlien  three  4-foot  sections  are  added  to  the  car,  as  needed, 
o  keep  the  loading  end  near  the  ])ricks  at  all  times.  When 
one  end  of  the  car  is  emi)ty,  reverse  the  curve  and  repeat 
the  operation.  If  common  bricks  are  handled  exclusivtly 
we  recommend  an  8-inch,  which  handles  two  l)ricks 
abreast.  To  ol>tain  the  best  results  the  conveyor  line 
should  be  filled  from  end  to  end  and  crosswise,  so  that 
when  bricks  |)ut  on  at  the  loading  end  the  saine  number 
must  l)e  taken  off  at  the  discharge  end. 

j.  B.  McAuley,  Galesburg,  111.,  contractor  for 
sewers,  paveinents,  brick  masonry  and  general 
construction,  writes : 

We  use  the  Mathews  Gravity  Carriers  for  unloading 
bricks  from  cars  to  wagons  and  we  estimate  a  saving  of 
about  1.^  per  cent,  over  the  method  of  carrying  such  l)rick 
or  l)locks  with  brick  clamps ;  this  does  not  include  the 
saving  in  team  time,  wiiich  is  reduced  from  10  to  12 
minutes  to  7  or  8  minutes  for  loading  each  load. 

We  also  use  the  Mathews  Carrier  for  conveying  the 
bricks  from  piles  along  street  to  the  brick  setters ;  the 
carrier  is  mounted  on  swiveled  caster  supports,  which 
can  be  moved  in  any  direction  promptly;  with  this  machine 
this  operation  of  transferring  the  brick  or  l)locks  from 
piles  to  brick  setters,  we  estimate  a  saving  of  20  per  cent, 
of  the  labor  cost,  to  say  nothing  of  the  saving  of  broken 
corners,  etc.,  on  bricks  handled  by  the  wheelbarrow 
method. 


The  Scoop  Conveyor 

L"he  conveyors  made  by  the  Portable  Machin- 
ery Company  for  loading  and  unloading  sand,, 
gravel,  broken  stone,  coal  and  other  materials  are 
built  in  14,  20  and  24-foot  lengths,  and  in  two 
widths,  making  six  different  sizes. 

They  have  an  adjustable  inclined  framework 
with  an  endless  conveying  belt  perfectly  balanced 
on  a  pair  of  wheels  that  support  its  electric  driv- 
ing mechanism.  The  distinctive  feature  is  the 
scoop  end  that  can  be  pushed  or  completely  buried 
in  the  material  to  be  conveyed,  allowing  the  ma- 
terial to  be  scraped  onto  the  carrying  belt  instead 
of  shoveled  into  a  feed  hopper  and  thus  saving 
about  50  per  cent  of  the  labor  of  feeding. 

The  belts  are  provided  with  low  or  high  trans- 
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verse  cleats,  accurtliii^;  lo  wIiciIkt  llu-  iiiaUrials 
li. nulled  tlo  or  tlo  not  roll  readily. 

These  machines  can  unload  a  car  at  any  point 
alonj;  the  track  without  requiring  a  pit  or  track 
hopper.  With  it  one  man  can  unload  a  50-ton 
car  in  one  hour  under  the  most  favorable  con- 
ilitions  antl  in  from  tw(»  to  three  hours  under  ordi- 
narv  conditions.  Where  the  material  has  to  be 
elevated  higher  than  the  reach  of  the  machine, 
two  or  more  machines  can  be  set  tandem,  deliv- 
ering^ from  one  to  another  and  carryiii};  the  ma- 
terial to  the  re(iuire(l  lieiKlil  without  hand  labor. 

\  24-f«u)t  machine  will  load  an  open-top  car 
with  sides  up  to  11  feet  in  height.  One  man  can 
load  a  3-ton  truck  in  a  minimum  of  three  minutes 
and  an  average  of  five  to  ten  minutes.  The  car- 
ry ing  capacity  of  both  the  12-inch  and  the  16-inch 
wide  conveyors  is  1  ton  per  minute.  The  belt 
speed  is  140  to  180  feet  per  minute.  Shaft 
bearings  are  selfaligning  bronze  filled  with  graph- 
ite. Any  size  conveyor  can  be  transported  on  a 
1 '  j-ton  truck.  The  total  weight  of  a  12-inch  by 
20-foot  machine  with  motor  is  about  1,100  pounds. 
They  are  equipped  with  either  electric  or  gaso- 
line engines. 

The  city  of  Highland  Park,  Michigan,  writes 
that  it  has  used  the  scoop  conveyor  for  elevating 
sanil,  gravel  and  crushed  stone  at  the  rate  of  1 
\  ard  per  minute  with  two  men  shoveling.  P'or 
imloading  sand  and  stone  from  hopper-bottom 
cars,  the  cost  was  reduced  300  per  cent. 

The  Pendelton  Mfg.  Company,  Autun,  S.  C, 
writes  that  in  unloading  coal  from  car  to  truck 
the  conveyor  saved  half  the  cost  of  hand  shovel- 
ing. Marcus  .S.  WVight,  So.  River,  N. 
J.,  dealer  in  sand  and  clay,  "can  load 
from  150  to  175  tons  in  a  9-hour  day" 
with  half  the  labor  required  for  hand 
work. 


Unicorn  Portable 
Conveyer 

The  L'nicon  is  a  powerful,  light- 
weight, self-contained,  portable  con- 
veyor built  by  the  Stephens-Adamson 
Mfg.  Co.  for  handling  bulk  material  at 
low  cost  per  ton.     This  machine   will 


haiidle  sand,  stone,  gravel,  coal,  coke,  ashes,  brick, 
tile,  bags  and  other  materials  for  elevating  and 
loading  into  tnuks,  buildings  or  other  purposes. 

Tlie  Unicon  is  manufactured  in  four  standard 
lengths,  namely,  15,  20,  25  and  30-fofjt  centers, 
and  is  equipped  with  an  18-inch  high-grade  rub- 
ber conveyf)r  belt.  I''ach  machine  is  furnished 
with  an  individual  electric  driving  motor  which 
is  securely  mounted  within  the  steel  plate  girder 
type  frame.  When  equii)ped  with  the  S-A  wire 
wheel  truck  and  hoisting  rig,  the  Unicon  can  be 
easily  moved  from  place  to  place  and  the  carry- 
ing angle  can  be  f|uickly  raised  or  lowered. 

The  manufacturers  of  this  machine  also  supply 
safety  car  i)ullers  of  7/^  h.  p.  that  develop  a  rope 
])ulling  capacity  of  4,000  pounds  ;.t  .-.  <*]>(■<■(]  of  ."^0 
feet  per  minute. 

Gallon  Stone  Unloader 

The  portable  and  stationary  unloadcrs  built  by 
the  Gabon  Iron  Works  &  Mfg.  Co.  are  of  wood 
or  steel,  of  5  to  50  tons  capacity.  The  machines 
are  designed  for  unloading  stone,  sand,  gravel  and 
similar  materials  from  a  hopper-bottom  car,  car- 
rying them  to  a  bin  and  loading  them  into  a  truck 
or  wagon  without  the  employment  of  hand  shovel- 
ers  at  any  time.  The  essential  parts  of  the 
machine  are  the  frame,  hoisting  apparatus,  bin, 
chute,  pit,  and  power  plant. 

The  unloader  is  first  located  at  the  siding, 
where  the  cars  are  spotted  with  the  hoppers  or 
slides  over  the  depressed  chute  through  which  the 
materials  are  discharged   into  a  bucket  in  a  pit 
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between  the  unloader  and  the  railroad  track. 
The  loaded  bucket  is  hoisted  up  an  inclined  track 
to  the  top  of  a  hopper  bin,  into  which  it  is  dumped. 
The  contents  of  the  bin  are  discharged  by  grav- 
ity into  wagons,  trucks,  or  cars  alongside.  To 
remove  the  unloader  from  one  location  to  an- 
other, its  inclined  track  is  hoisted  from  the  pit 
and  folded;  the  tower  is  demounted  and  lowered; 
the  side  sections  of  the  bin  are  lowered ;  trucks 
are  placed  under  the  bin  frame,  and  the  bin  posts 
are  raised  on  their  hinges,  permitting  the  un- 
loader to  be  hauled  away  by  trucks  or  road  roller. 

Steel  unloader  bins  are  made  of  5,  15,  25  and 
50-ton  bin  capacities.  Wood  unloaders  are  made 
of  18,  50  and  125-ton  capacities.  The  unloader 
will  handle  from  500  to  600  tons  of  stone  per  day. 
A  safety  device  is  provided  by  which  the  opening 
under  the  track  can  be  automatically  closed  as 
soon  as  the  car  is  empty,  thus  conforming  to  the 
strictest  railroad  regulations. 

An  unloader  used  by  the  Hezlep-Seaton  Com- 
pany, Dayton,  Ohio,  handled  material  at  a  cost 
of  not  more  than  3  cents  per  ton,  effecting  a 
saving  of  15  cents  per  ton  over  hand  methods. 
On  a  6-mile  concrete  road  job,  one  of  these  ma- 
chines was  estimated  by  T.  P.  Fitzgerald,  con- 
tractor, to  have  saved  $25  a  day  for  100  days. 

The  board  of  commissioners  of  Monroe  county, 
Michigan,  state  that  the  unloader  Avill  pay  for  it- 
self in  "handling  the  material  for  two  miles  of 
stone  road  10  feet  wide  and  9  inches  thick." 

With  one  of  these  machines  a  boy  employed  by 
H.  F.  Ault  &  Son,  Cardington,  Ohio,  unloads  3 
cars,  or  120  cubic  yards  of  stone,  for  a  cost  of  2 
cents  per  cubic  yard  for  labor,  gasc^line  and  oil. 

The  Gallon  Imperial  portable  screening  plant 
has  a  4-compartment  20  or  30-ton  wooden  storage 
bin  mounted  on  an  elevated  frame  and  equipped 
with  a  collapsible  bucket  elevator ;  an  incline  re- 
volving, overhead  screen,  and  four  high  discharge 
chutes.  The  mechanism  is  operated  by  a  6- 
h.  p.  enclosed  gasoline  engine.  Under  ordinary 
conditions  the  elevator  will  deliver  50  to  60  cubic 
yards  of  screened  stone  per  hour.  For  transpor- 
tation it  is  elevated  and  set  on  two  pairs  of  Avheels 
and  can  then  be  hauled  bv  a  team. 


B-G  Loaders  and 
Conveyors 

The  B-G  loaders  and  conveyors,  manufactured 
by  the  Barber-Greene  Co.,  for  handling  broken 
stone,  gravel,  coal  and  other  materials  are  suit- 
able for  general  contractors'  use  in  many  kinds 
of  service.  The  loader  consists  of  a  steel  bucket 
elevator  slightly  inclined  from  the  vertical  and 
mounted  with  its  four-cylinder  high-power  Buda 
engine  on  a  crawler  type  traction.  It  is  provided 
with  a  platform  from  which  the  operator  handles 
three  levers,  one  for  steering,  one  for  the  machine 
movements,  and  one  for  the  bucket,  besides  a 
hand  wheel  to  elevate  and  lower  the  horizontal 
discs  at  the  foot  of  the  elevator  that  keep  the 
buckets  constantly  filled. 

The  buckets  discharge  into  a  spout  that  pro- 
vides delivery  at  a  height  of  9  feet  above  the  base 
of  the  machine.  The  most  distinctive  features  ot 
this  machine  are  its  sturdy  construction,  ample 
power,  and  especially  the  36-inch  steel  discs  that 
are  driven  by  enclosed  beveled  gears  and  have  ex- 
cess capacity  for  cleanly  picking  up  the  loose  ma- 
terial and  feeding  it  continuously  and  automati- 
cally to  the  elevator  buckets,  thus  dispensing  with 
a  large  amount  of  hand  work. 
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BTTKET   LOADER   WITH   SELF-FEEDER    AND   CRAWLER 
TRACTOR 


For  General  Construction 


Koehring  Concrete 
Machinery 

Previous  to  1919  the  Koehring  Machine  Com- 
pany had  standardized  the  boom-and-bucket 
method  of  distributing  concrete  in  highway  con- 
struction ;  had  developed  the  automatic  rdleasing 
of  the  clutch  and  setting  of  the  brake  when  the 
skip  reached  the  proper  elevation  for  discharging 
into  the  mixer  drum  :  and  had  adopted  the  two- 


speed  forward  and  one-speed  reverse  traction,  al- 
lowing a  speed  of  approximately  1^  miles  per 
hour  for  travel  across  country.  Since  then  it  has 
adapted  other  improvements  to  its  mixers. 

WATER-MRA^^UruXG    TANK    AND    BATCH   METER 

All  its  mixers  now  have  the  automatic  water- 
measuring  tank,  insuring  uniform  consistency  in 
all  batches.  The  measuring  feature  of  this  tank 
consists  of  a  pipe,  the  end  of  which  can  be  raised 
or  lowered.  This  movable  end  is  in  a  tank  of 
water  which  automatically  fills  to  a  fixed  point 
and  when  the  3-way  valve  is  opened  discharges 
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lluDiij^li  this  I>i|>^',  ciiii)!)!!!};  tin-  t.iiik  lo  llic  Icm'I 
(it  the  ;i(ljiistal)|i'  ctul  (»f  llu'  \n\n\  This  end  once 
heiu};  sit.  the  same  amount  of  water  will  be  ad- 
mitted to  every  batch. 

In  order  to  further  standardi/e  the  mixinj^  of 
concrete,  the  comp.'jny  developed  the  batch  m('t<r, 
wliich  measures  the  amount  of  mixing'  received  by 
(>ach  batch,  lockinj^  the  discharj^^-  of  the  mixer 
until  the  re<|uired  time  has  elapsed  and  announc- 
int;  the  release  of  the  discharge  by  the  rin^in.^  of 
a  bell,  b.xperience  shows  that  a  mixer  ecpiipixd 
with  this  instrument  becomes  a  ])ace-maker  for 
the  crew  and  thus  increases  outi)Ul. 

MOW    PAVKUS 

Twu  new  pavers  have  been  put  on  the  market, 
No.  21 K  and  28K.  These  contain  all  improve- 
ments, such  as  the  power  discharge,  caterpillar 
traction,  a  distributing  bucket,  which,  opening 
crosswise  of  the  road,  spreads  the  material  as  the 
bucket  is  drawn  toward  the  machine.  All  pavers 
except  2SI-"  may  be  equipped  with  a  power-opcr- 
atei!  derrick  for  picking  batch  boxes  from  indus- 
trial cars  or  trucks  and  charging  them  into  the 
skip.  The  derrick  used  on  No.  21 E  consists  of  a 
mast  moving  vertically  through  rings  on  the 
frame  and  carrying  a  block  for  support  at  the 
base.  A  spring  attached  to  the  mast  and  to  the 
top  of  the  mixer  frame  holds  it,  when  not  in  use, 
about  9  inches  above  the  ground.  The  10-foot 
boom  swings  freely.  Power  is  obtained  from  a 
winding  drum,  both  clutch  and  brake  being  con- 
trolled bv  a  swing  lever.  When  the  cable  picks 
up  the  batch  box,  the  weight  pulls  the  mast  to 
solid  bearing  on  the  ground.  The  box  is  swung 
to  position,  emptied  and  swung  back  on  to  the 
car.  As  soon  as  the  load  of  the  box  is  released, 
the  spring  pulls  the  mast  to  its  original  position 
ready  for  the  mixer  to  move  ahead. 

The  larger  machines  have  an  automatic  dis- 
tributing bucket  return  so  that,  should  the  bucket 
strike  the  end  of  the  boom,  the  clutch  is  instantly 
thrown  out.  the  bucket  dumps  and  returns  to  the 
mixer  ■  for  another  batch.  The  bucket  may  be 
stopped  at  any  point  on  the  boom  by  a  level 
control. 

The  compatiy  has  developed  a  No.  28E  paver, 
the  drum  of  which  holds  28  cubic  feet  of  con- 
crete.    Power  is  furnished  for  the  drum  bv  a  45 


h.  p.  4-(^ylinder  gasoline  engine.  Inste.'id  of  a 
charging  skip,  a  batch  hopper  is  useful,  the  boxes 
being  picked  up  from  th(r  car  or  truck  by  a  trac- 
tion crane,  elevated  into  position  al)Ove  the  hop- 
per, and  dumped  mechanically.  Traction  for  the 
mixer  is  furnisherl  by  the  crane. 
.Mixiou  r/)Ai)Kr: 

This  company's  mixer  loader  consists* of  a  steel 
frame  ap|)roximately  (>0  feet  long,  on  which  trav- 
els a  belt  conveyor  for  carrying  the  aggregate  to 
the  skip.  This  measures  .the  materials  exactly  in 
the  hoppers  and  charges  the  loading  skip  quickly 
as  it  reaches  the  ground. 

The  company  also  makes  a  contractors'  pump 
for  furnishing  water  for  the  mixer.  This  is  a  4- 
cylinder  pump  ecjuipi^ed  with  a  vertical  boiler. 
It  is  a  displacement  ram  pump,  outside  packed, 
and  the  steam  governor  is  controlled  automati- 
cally by  water  pressure  in  the  line  so  that  the 
])ump  operator  has  only  the  responsibility  of 
firing  the  boiler. 


Lakewood  Equipment  in 
Concrete  Construction 

7'he  dam  for  the  Connecticut  Light  &  Power 
Company,  at  Stevenson,  Conn.,  \s  1,200  feet  long 
and  122  feet  high,  and  contains  160,000  cubic 
yards  of  conrete.  This  was  placed  at  the  rate 
of  30,000  yards  per  month,  one  of  the  best  records 
being  750  yards  in  nine  hours  from  two  one-yard 
mixers. 

The  ends  of  the  dam  were  built  simultaneously. 
The  river  was  then  diverted  through  the  power 
house  gates  and  the  central  sections  constructed. 

A  Lakewood  concrete  plant  was  selected  for 
this  work  because  it  was  guaranteed  to  handle 
4-inch  aggregate.  Later  the  size  of  the  aggregate 
was  increased,  and  in  order  to  be  prepared,  a  large 
supply  of  extra  repair  parts  were  kept  on  hand 
but  were  not  used. 

Two  mixing  plants  were  installed,  each  con- 
taining two  28-foot  electrically  driven  Lakew^ood- 
.Milwaukee  mixers,  which  delivered  to  buckets 
in  duplex  hoisting  towers  about  midway  between 
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the  center  and  the  ends  of  the  work.  The  con- 
crete for  the  center  portion  of  the  dam  was 
spouted  through  three,  and  sometimes  four,  sec- 
tions of  type  0  unit  plants  and  continuous  50- 
foot  trussed  chutes.  The  adjustable  tower  hop- 
pers enabled  the  chutes  to  be  located  near  the 
surface  of  the  ground  for  concreting  the  founda- 
tions, and  to  be  raised  to  higher  elevations  as  the 
work  advanced,  thus  eliminating  unnecessary 
hoisting-  and  expediting  the  distribution  of  the 
concrete,  while  always  affording  sufficient  pitch 
to  the  chutes  to  enable  the  concrete  to  flow  by 
gravity  to  the  remote  points. 

A  portion  of  the  concrete  was  mixed  in  a  grav- 
ity plant  spouted  to  a  re-elevating  tower  through 
eight  50-foot  sections  of  Lakewood  chute  with 
elbow  connections,  making  a  4G0-foot  line  of 
chutes.  From  the  rc-clevating-  tower  the  concrete 
was  spouted  to  the  forms.  Each  of  the  two  plants 
installed  consisted  of  two  28-foot  electrically 
driven  Lakewood-Milwaukee  mixers.  The  tow^er 
and  chuting  plant  used  included  Lakewood  hop- 
pers with  sliding  frames,  tower  sheaves,  buckets, 
bin  gates  and  about  1-3  mile  of  cable-supported 
chute  and  unit  chute  plants.  Stones  up  to  12x8 
x6  inches  and  weighing  30  pounds,  were  safely 
handled  through  the  chutes  and  the  Lakewood 
elbow  connections,  the  open  inside  construction 
of  which  offered  no  obstruction  to  the  concrete  at 
the  junctions  of  the  chute  sections.  The  flat  chute 
braces  commonly  used  were,  however,  replaced 
by  arched  chute  braces,  enabling  run-of-bank 
gravel  to  be  used  for  aggregate  and  eliminating 
the  elaborate  elevating  tower  screening,  convey- 
ing and  storage  plants  that  would  otherwise  have 
been  necessary.  The  work  was  executed  by  the 
T.  A.  P.  Crisfield  Construction  Co..  Philadelphia, 
and  C.  ^^'.  Blakeslee  &  Sons,  New  Haven 


Ransoine  Concrete 
Machinery 

The  Ransome  Concrete  Machinery  C<jmpany 
manufactures  practically  all  appliances  used  in 
concrete  construction,  including  building,  paving 
and  pneumatic  mixers  and  chuting  equipment. 
Their  latest  small  mixer  is  the  improved  Bantam 
No.  7-S.  The  most  noticeable  improvements 
made  in  this  are  as  follows: 

F'.ANTAM    MIXlOl: 

Front  and  rear  wheels  have  the  same  tread 
instead  of  being  narrower  in  front  than  in  the 
rear;  frame  all  steel  instead  of  wood:  w^idth  of 
rollers  and  traction  rings  increased  from  iVj  to 
2  inches,  diameter  of  rollers  from  7  to  10  inches, 
and  hubs  from  4  to  8  inches;  driving  chain  has  65 
per  cent  more  strength ;  a  universal  overhead 
frame  has  been  adopted,  making  all  charging 
mechanisms  interchangeable.  Motor  power 
changed  from  3  h.  p.  to  4  h.  p.  The  compensating 
sheaves  taking  the  cables  from  the  power  loader 
skip  ha\e  been  changed  to  grooved  conical  wind- 
ing drums,  giving  a  more  positive  action  and  sav- 
ing wear  on  cables.  All  power  loaders  are 
equipped  with  an  automatic  knockout  which 
throws  on  the  brake  when  the  skip  reaches  its 
highest  position.  Builders'  hoists  may  be  fur- 
nished on  7-S  Bantams  driven  by  gasoline  en- 
gines, the  hoist  having  a  capacity  of  750  pounds 
on  a  single  line  at  120  feet  per  minute,  or,  by 
using  a  double  line,  a  hoist  bucket  \\ith  a  full 
batch  can  be  lifted  160  feet  per  minute.  It  is 
claimed  that  the  driest  mix  is  discharged  rapidly 
from  the  drum,  which  is  particularly  advantage- 
ous  in   curb   and    gutter   work   where   form?    are 
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I  lu'  st.iiulard  IniihliiiK  mixer,  1920  model,  lias 
;i\lc-s  l»iiilt  up  of  two  6-inch  channels;  front 
whi-fls  J4  \  S  inches,  rear  wheels  3()x8  inches; 
the  larj^f  diameters  and  wide  tires  facilitatinj,-^  the 
iiandlinj;  of  the  mixers  on  dirficull  roads.  The 
main  frames  are  all  channels,  with  six  cross  mem- 
bers and  the  rear  half  of  the  frame  covered  1)y  a 
larj^e  steel  scjuarinj^  pKitc  whicli  stiffens  the 
frame.  All  frames  arc  standard  built  and  will 
take  steam,  g-a.soline  or  electric  power  without 
any  alteration.  The  mixing  action  of  the  1920 
model  is  e\actl\   the  same  as  that  invented  bv  the 
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ST.W'DARD    BUILDING    MIXER 

late  E.  L.  Ransome,  which  he  described  as  "a 
grinding,  rubbing  contact  and  forceable  knead- 
ing of  the  materials  into  a  homogeneous  body." 
In  the  1920  model,  both  sides  of  the  drum  pinion, 
which  is  of  semi-steel,  have  been  shrouded,  in- 
creasing the  strength  almost  50  per  cent  and  mak- 
ing it  practically  impossible  to  strip  a  tooth.  The 
discharge  mechanism  has  been  completely  rede- 
signed and  a  splash  plate  provided  to  prevent 
slopping.  The  charging  chute  has  a  circular  out- 
let the  full  diameter  of  the  opening  in  the  drum, 
permitting  quick  charging.  The  outlet  into  the 
drum  is  closed  by  means  of  a  vertical  sliding  gate 
entirely  outside  of  the  hopper.  The  skip  has  the 
same  general  shape  as  before.  The  skip  hoist 
drum  clutch,  sometimes  called  a  hoist  crab,  is 
mounted  on  the  countershaft  instead  of  as  a  sep- 
arate attachment  on  the  side  of  the  mixer  frame 
as  formerly  and  is  of  the  contracting  band  type, 
self-locking  and  not  requiring  the  operator  to 
maintain  pressure  on  the  hoist  lever  during  hoist, 
ing.  In  place  of  winding  spools  with  a  narrow^, 
deep  groove,  the  1920  standard  is  equipped  with 
a  conical-shaped  drum  on  which  the  rope  Avinds 
into  a  separate  groove  for  each  turn,  thus  afford- 
ing maximum  power  when  the  skip  begins  to  lift 
and  maximum  speed  as  the  materials  slide  into 
the  drum.  Water  piping,  instead  of  passing  to 
the  drum  through  the  batch  hopper  and  out 
through  an  opening  in  the  gate,  in  the  1920  model 
runs  between  the  side  of  the  batch  hopper  and  the 
mixing  drum,  keeping  the  piping  entirely  outside 
of  the  batch  hopper  and  thus  eliminating  any  in- 
terference by  the  water  pipe  with  the  materials 
passing  from  the  hopper  into  the  drum. 


These  mixers  are  made  in  four  sizes,  known  as 
the  4-.S.  21 -.S,  28-S  and  56-S.  The  two  latter  are 
furnished  only  on  skids,  the  other  two  on  either 
skids  or  trucks  as  desired.  28-S  and  56-.S  are  not 
furnished  with  gasoline  motors  but  14-S  and  21-S 
may  he  e(|uipped  with  steam,  gasoline,  electric  or 
belt  drive. 

J'NrCTJMATIO  MfXKKK 

Kansome-Canniff  pneumatic  concrete  mixers 
;ind  grout  mixers  arc  claimed  to  be  practically 
the  only  tyi)e  aflapted  to  tunnel  work  and  jobs 
where  absolutely  water-tight  work  is  required. 
The  grout  mixer  will  average  forty  batches  an 
hour,  working  against  heads  up  to  175  feet.  Cost 
sheets  on   tunnel   lining  work  have   shown   that 
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PLACER 

these  mixers  will  mix  and  place  concrete  at  ap- 
proximately 40  per  cent  of  the  cost  of  mechanical 
mixing  and  placing  by  hand.  It  handles  a  batch 
of  14  cubic  feet  of  loose  aggregate  or  10  cubic 
feet  of  mixed  concrete.  It  will  successfully  con- 
vey one-half  a  mile,  although  shorter  distances 
are  the  rule.  Up  to  500  feet  it  will  average  50 
batches  an  hour  under  ordinary  conditions. 

PAVING  MIXERS 

The  1920  model  of  paving  .mixers,  the  21-E 
paver,  closely  parallels  the  1920  building  mixer  in 
design  and  construction.  The  power  loader  skip 
is  extra  light  and  can  be  used  as  either  a  closed 
or  open-end  skip.  All  mechanisms  except  the 
transmission  are  mounted  on  one  shaft.  The  drum 
pinion  has  a  jaw  clutch,  permitting  the  drum  to 
be  thrown  out  of  gear  on  long  travels.  Either 
road  wheels  or  crawling  traction  may  be  used, 
the  latter  of  the  type  used  on  Marion  steam 
shovels,  extending  the  full  length  of  the  machine 
without  break.  Simple,  leather-lined  friction 
clutches,  driven  by  chains  direct  from  the  coun- 
.tershaft.  handle  the  bucket  on  the  boom,  making 
it  particularly  smooth  running.  The  bucket  is 
of  the  boom  dumping  type.  This  model  can  be 
very  easily  dismantled  for  railroad  shipment  and 
erected  on  the  job,  requiring  only  two  men  with 
wrenches.  When  ready  for  shipment  its  maxi- 
mum height  is  11  feet,  thus  clearing  all  standard 
bridges  or  tunnels. 

CHUTING   EQUIPMEXT 

The  Ransome  chuting  plants  include  both  a 
boom  plant,  either  stationary  or  portable,  and  a 
continuous  line  plant.  The  1920  hopper  heads 
have  been  increased  25  per  cent  in  depth  to  take 


33n 


r  I  n  1. 1  c    \v  ()  K  K  s 


\'{)1.    i!t.    N( 


li 


care  of  the  checking  of  the  return  of  flow  caused 
by  the  change  of  direction  at  the  hopper  head, 
which  would  otherwise  permit  the  concrete  to 
pile  up  until  the  original  velocity  was  again  ac- 
quired. The  chutes  are  standardized  and  com- 
pletely interchangeable,  and  built  on  a  system  o£ 
unit  construction.  The  steel  towers  are  built  in 
15-foot  lengths,  which  has  been  found  most  eco- 
nomical for  shipping,  assembling  and  dismantling. 

I'OKTAHLE    WOOD-WOUKING    MILLS 

This  firm  also  makes  a  portable  wood-working 
mill,  built  all  of  steel.  Three  and  6  h.  p.,  type  Z 
Fairbanks-Morse  engines  are  used,  fitted  with 
Bosch  magnetos,  designed  for  use  of  kerosene. 
When  desired,  3  h.  p.  or  5  h.  p.  electric  motors 
are  furnished ;  or  the  mill  may  be  driven  from  a 
line  shaft  or  an  independent  motor.  Fourteen- 
inch  rip  and  crosscut  saws  are  regularlv  furnished 
with  the  3  h.  p.  outfits  and  16-inch  with  the  6  h.  p. 
gasoline  or  5  h.  p.  motor  outfits.  Each  outfit  in- 
cludes ripping  gauges,  crosscut  gauges,  a  6^4~ 
inch  jointer  for  planing,  a  boring  attachment  and 
a  10-inch  disc  sander.  In  addition  an  emery 
wheel,  mortising  attachment,  molding  attach- 
ment, band  saw  attachment,  dado  head,  jig  saw, 
and  wood  lathe  attachment  may  be  used. 


Smith  Pumps,  Excavator 
and  Concrete  Mixer 

MIXERS 

The  Smith  non-tilting  mixer  is  made  with  ca- 
pacity for  4,  7,  14,  21  and  28  cubic  feet  of  mixed 
material.  Sizes  above  4-S  can  be  furnished  on 
trucks  or  on  steel  skids,  and  can  be  equipped 
with  power  loader,  batch  hopper  or  standard  with 
either  steam,  gasoline  or  electric  power.  Smith 
patented  central  drum  ring  increases  the  life  of 
the  mixer  by  insuring  even  wear  on  the  rollers, 
bearings  and  roller  tracks,  and  their  center  loca- 
tion prevents  them  from  coming  in  contact  with 
falling  dirt  and  concrete. 

The  4-S  mixer,  non-tilting  type,  handles  4  cubic 
feet  of  wet  or  6  cubic  feet  of  loose  material.   Can 


be  equipped  with  gasoline  or  electric  pow  Or  and 
with  power  loader,  batch  hopper  or  with  a  low 
charging  platform  only  18  inches  from  ground. 
Entire  capacity  of  the  drum  discharged  in  8 
seconds. 

The  tilting  mixer  discharges  the  entire  con- 
tents of  the  drum  at  one  time  by  tilting  the  tlrum 
while  it  is  revolving.  Made  with  capacity  for  10, 
14,  21,  28  and  56  cubic  feet  of  mixed  material. 
On  steel  skids  or  on  trucks.  Can  be  loaded  hv 
either  standard  feed  spout,  gated  batch  hopper  or 
power  loader.  Power  furnished  by  either  gas  en- 
gine, electric  motor  or  steam  engine.  Kasily  the 
fastest  discharging  type  of  mixer  ever  designed. 

Smith  Simplex  paving  mixers  are  made  in  three 
sizes  having  capacities  of  10,  14  and  21  cubic  feet 
of  mixed  material.  Interchangeable  with  boom- 
and-bucket  or  chute  delivery.  Traction  is  inter- 
changcal)le  with  either  the  wheel  or  caterpillar 
type.  Either  of  these  changes  can  be  made  quickly 
and  easily — right  on  the  job  if  necessary.  High 
drum  design  gives  the  boom  a  clearance  of  7 
feet  from  the  ground,  permitting  workmen  to  pass 
below  it  and "  making  possible  a  deep  narrow 
bucket  which  will  handle  even  the  dryest  mix- 
tures without  overloading.  Gasoline  or  steam 
power.     Holds  world's  records  for  production. 

I'UMPS 

Smith  high-pressure  force  pumps  are  made  in 
sizes  ranging  in  capacity  from  700  to  3.500  gal- 
lons per  hour  and  in  two  types,  the  double-action 
force  and  the  outside  packed  plunger.  C}iinder  is 
cast  integral  with  jack  bearings,  insuring  perfect 
alignment  at  all  times.     On  skids  or  on  trucks. 

Smith  centrifugal  pumps  have  capacities  rang- 
ing from  7,200  to  28,500  gallons  per  hour.  Every 
part  of  the  pump  is  built  to  jig  and  limit  gauge. 
Repair  parts  are  quickly  installed,  with  perfect 
assurance  of  an  absolute  fit. 

Smith  diaphragm  pumps  are  made  in  capacities 
of  from  4,0()0  to  19.000  gallons  per  hour.  Three 
styles — single  diaphragm  "anti-splash,"  double 
diaphragm  "anti-splash."  and  "odorless"  single 
diaphragm.  "Odorless"  pump  will  operate  against 
a  friction  head  of  up  to  30  feet  and  is  completely 
inclosed  so  that  the  odor  from  materials  being 
pumped  is  retained  within  the  pump.  Mounted 
on  steel  skids  or  trucks. 

EXCAVATOR  AND   LO.\DEK 

The  Smith  excavator  and  loader  is  a  portable 
drag-line  which  both  digs  and  loads.  The  dig- 
ging slip  operates  on  a  cable  drawing  the  material 
up  to  the  machine.  It  is  then  lifted  up  over  the 
machine  and  emptied  into  the  awaiting  trucks  or 
wagons.  Requires  but  two  men  to  operate  and 
has  a  capacitv  of  from  150  to  350  cubic  yards  of 
material  per  8-hour  day.  Excavates  within  radius 
of  200  feet  of  machine.  Machine  itself  works  at 
loading  level ;  does  not  get  into  the  excavation  : 
is  easily  moved  from  one  job  to  another. 
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The  Easy  Double  Claw  Bar 

This  tool,  made  bv  the  Easy  Mfg.  Company  and 
sold  by  hardware  dealers  generally,  is  27  inches 
long,  weighs  4  pounds,  and  is  verv  efficient  for 
general  wrecking  work.  At  one  end  it  is  slightly 
bent  and  flattened  to  a  chisel  edge  for  use  as  a 
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piiuh  bar.  At  the  other  end  there  is  an  oblifjuc 
T-Iiencl  with  double  claw  so  that  it  can  be  either 
pushed  or  puili-d  and  will  reach  work  not  acces- 
sible  bv    an   ordinary   claw.      It    will    hold    a    nail 


without  a  head,  will  pry  off  boards  vvitliont  spiit- 
tin^'  thetn  and  is  a  very  handy  wire  strcli  her  ;ind 
fccncc  tool. 


TlicLargcsLSloneCrushcr 

The  'i'rayioi-  TCn^inoerin^  &  Mfp.  Company 
claims  the  distinction  of  having;  built  and  erected 
the  largest  stone  crusher  in  the  world,  an  enor- 
mous machine  about  25  feet  high  from  foundation 
to  top.  It  weighs  over  S0(),000  i)ounds  and  was 
completed  in  ninety  working  days,  the  erection 
reqniring'  only  fourteen  days  from  freight  car  to 
breaking'  stone.  This  machine  was  installed  more 
than  a  year  ago  at  the  largest  limestone  quarry 
in  Michigan  in  order  to  eliminate  labor  in  han- 
illing  stone  and  thus  cut  dowii  the  amount  of 
block  holing  and  quarry  work.  It  has  a" capacity 
for  receiving  rocks  with  dimensions  of  5  feet  in 
any  direction,  some  of  which  weigh  as  much  as 
15  tons  each.     These  are  broken   to  8-inch   size 
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at  the  rate  (A  more  than  40,000  tons  per  20-hour 
day,  which  has  been  averaged  since  the  machine 
was  installed. 

This  machine  is  of  the  standard  bulldog  gyra- 
tory type,  and  in  order  to  limit  the  bearing  pres- 
sure to  safe  amoujits,  it  has  an  eccentric  more 
than  H  feet  long  and  45  inches  m  diameter,  with 
9,0(K)  square  inches  of  bearing  surface,  fitted  with 
a  self-aligning  journal  bearing  that  absolutely  pre- 
vents binding  and  re<Iuccs  the  friction. 

It  is  lubricated  by  a  fully  submerged  gear  type 
put7ip  which  provides  circulation  for  the  continual 
l)ath  of  oil  in  which  all  the  moving  parts,  includ- 
ing the  cut  steel  gears,  run.  The  main  shaft  is 
shorter  and  very  much  stronger  than  in  other 
makes  of  gyratory  crushers,  resulting  in  a  high 
percentage  of  power  efficiency  and  smaller  amount 
of  power  consumption  per  ton  of  material 
crushed. 

The  builders  of  the  bulldog  gyratory  crushers 
also  manufacture  a  complete  line  of  "Bulldog" 
jaw  crushers,  crushing  rolls,  revolving  screens, 
rod,  ball  and  tube  mills,  stone  elevators  and  other 
(|uarry,  mine  and  smelting  ef|uipmcnt. 


GYRATORY  CRUSHER  WITH  CAPACITY  FOR  40,000  TONS  PER  DAY 
OF  5-FOOT  ROCKS 


*^^Ever-Clean  Gravel 
Screen'' 

The  Ever-Clean  gravel  screen 
made  by  the  Beach  Mfg.  Co.  is 
especially  recommended  as  being 
constantly  and  automatically 
maintained  clean,  thus  preventing 
clogging  with  wet  material  and 
fine  pebbles  that  greatly  reduce 
the  capacity  of  a  sand  screen.  It 
is  also  adjustable  to  permit  the 
grading  of  the  gravel,  from  W'hich 
any  required  percentage  of  sand 
may  be  removed. 

A  light  collapsible  steel  frame- 
work supports  the  inclined  fllat 
screen  which  operates  like  an  end- 
less belt,  and  is  composed  of  short 
transverse  sections  pivoted  at 
their  upper  edges  to  a  pair  of 
sprocket  chains  so  that  as  they 
reverse  at  the  upper  end  of  the 
incline  they  strike  a  spring  buffer 
and  are  cleaned,  returning  on  the 
under  side  of  the  incline,  hanging 
vertically  until  they  reach  the 
lower  end  when  they  reverse  and 
form  a  continuous  overlapping 
series  moving  upwards  to  the  top 
and  so  on,  traveling  against  the 
flow  of  sand  and  gravel  which  de- 
scends by  gravity  in  a  layer 
never  more  than  y^  inch  thick  as 
compared  with  the  8  or  10-inch 
depth  in  a  rotary  screen. 
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The  unscreened  gravel  is  elevated  in  the  8  x  10- 
inch  buckets  over  an  inclined  conveyor  which  dis- 
charges into  a  perforated  revolving-  cylinder  which 
rejects  the  oversize  stones  and  delivers  the  re- 
mainder to  the  inclined  screen. 

The  screen,  cjlinder  and  conveyor  are  operated 
by  an  8-h.  p.  gas-  or  kerosene  engine  enclosed  in  a 
steel-lined  room  under  the  storage  bin. 

In  service,  the  screening  apparatus  is  mounted 
on  top  of  the  storage  bin  but  can  be  collapsed  and 
lowered,  and  the  storage  bin  is  mounted  on  trucks 
or  wheels  for  its  easy  transfer  to  another  site, 
which  can  be  accomplished  and  the  apparatus  set 
up  ready  for  operation  in  20  minutes,  thus  making 
it  easy  and  economical  to  keep  the  screen  close  to 
the  bank. 


Sullivan  Drills 

Sullivan  Rotator  drills,  manufactured  bv  the 
Sullivan  Machinery  Company,  are  an  improved 
tvpe  of  hammer  machine  used  for  a  large  variety 
of  rock  work,  such  as  block  holing,  cutting 
ditches,  shaft  sinking,  drifting,  stoping,  light  tun- 
neling, quarry  work,  road  grading,  trench  and 
open  ditch  work  and  down-hole  drilling. 

The  Rotator  is  a  one-man  drill,  weighing  29 
to  40  pounds,  drilling  holes  from  8  to  12  feet 
deep  for  lyl-\nch.  powder,  and  may  be  used  as  a 
hand  tool  or  on  a  mounting. 

It  is  made  in  seven  separate  classes,  viz.,  hol- 
low piston  Rotator,  solid  piston  Rotator,  air  tube 
Rotator,  water  tube  Rotator,  steam  tube  Rotator, 
auger  Rotator  and  light  Rotator,  all  of  which  may 
be  used  with  cradle  and  feed  screw  mounting  or 
with  pneumatic  air  feed. 

The  steam  tube  Rotator  is  similar  to  the  air 
tube  drill  but  uses  steam  instead  of  air. 

The  drills  have  automatic  lubrication,  the  oil 


being  distributed  as  a  spray  over  the  working 
parts.  The  handle  is  arranged  with  either  a 
double  grip  for  hand  feeding,  or  with  a  single 
grip  when  mounted. 

The  new  auger  Rotator,  class  DR-37,  has  been 
developed  for  drilling  in  soft,  broken  or  loose 
ground  where  the  ordinary  compressed-air  ham- 
mer drill  strikes  too  hard  a  blow.  It  weighs  35)^ 
pounds  and  is  only  18  inches  long. 

The  new  light-weight  Rotator,  DP-32,  is  de- 
signed especially  for  work  in  which  it  is  custo- 
mary to  hold  the  drill  by  hand,  even  when  above 
the  horizontal.  It  has  a  high  drilling  speed,  ex- 
cellent running  balance  and  very  little  vibration. 
It  uses  J;s-inch  hollow  hexagon  steel 
and  will  drill  4-foot  holes  under  aver- 
age conditions. 

Another  new  Sullivan  hammer 
drill  is  the  plug  drill,  DH-3.  This  is 
recommended  especially  for  granite 
drilling.  Speed,  light  weight,  re- 
duced vibration  and  small  air  con- 
sumption and  repairs  are  among  the 
advantages  claimed  for  it.  It  is  18 
inches  long,  weighs  20  pounds,  uses 
7-16-inch  air  hose,  is  rotated  by  hand 
and  the  holes  are  cleaned  by  a  blower 
hose. 

The  efificiencies  of  these  machines 
are  demonstrated  by  letters  from 
users,  who  report  some  notable  rec- 
ords. Repairs  were  at  the  rate  of 
$0,015  per  lineal  foot  drilled  for  Ro- 
tators working  in  hard  rock  at  the 
Utah  Silver-Lead  Mines.  .,,.^- 
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One  DP-33  water  drill  on  cradle  drill 

mounting  drove  175  feet  of  5  x  7-foot  heading  in 
very  hard  diorite  for  Sullivan,  McOuarrie  &  Clark, 
contractors,   on   the   So.   Pacific   Gold   &   Copper 


DR— 37  AUGER   DRILL 


W.XTLK    TUBE    KOT.^TOR 


DP— 32  LIGHT  ROTATOR 
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(  o.'s  adit,  imrtli  itl  (  ));<lin,  lilali,  willnmt  Iiciii^ 
lakcMi  out  of  thr  lu-adiii^  <liiri!ij,'  tlu'  entire  dis- 
tance and  was  never  taken  ai)ai"t. 

At  .1  well-known  Arizona  copper  mine,  Rota- 
tors have  cost  $6.53  per  quarter  year  per  drill  for 
repairs,  based  on  ()7.(XX)  drill  days  of  use.  l')ased 
on  (),(XX)  drill  days  during  the  last  (|uarter.  Uie 
cost  has  been  $1.2S  per  drill. 

Sidlivan  Diamond  drills  for  takinj^  test  cores 
have  a  capacity  of  vKX)  to  7,000  feet  and  are  avail- 
able for  operation  by  hand,  horsepower,  belt, 
comprt,'ssed  air,  steam,  electricity,  gasoline  or  oil 
engines.  They  secure  cores  of  15-16  to  2  inches 
diameter  from  any  kind  of  rock  formation. 

Vov  the  i)reliminary  exploration  of  the  site  of 
the  dam  at  Widow's  l^>ar  on  the  'J'enncssee  Kiver, 
47  test  h<iles  in  water  6  to  8  feet  deep  were  drilled 
to  a  (le]>th  of  18  feet  in  the  solid  limestone  by  a 
Sullivan  Bravo  drill  operated  by  a  gasoline  engine 
and  removing  core  15-16  inches  in  diameter  that 
demonstrated  the  soundness  of  the  rock. 


Blastiiifi  Appliances 

The  Davis  Xo.  1  blaster,  manufactured  by  the 
.'\tlas  Powder  Company,  weighs  3^  pounds  and 
develops  ample  current  to  fire  five  30-foot  copper 
\\  ire  electric  blasting  caps,  or  five  6-foot  iron  wire 
electric  blasting  caps,  connected  in  single  series. 
The  outer  case  is  a  seamless  brass  tube,  heavily 
nickeled,  the  top  and  bottom  plates  are  aluminum. 
It  has  binding  posts  to  which  the  leading  wires 
arc  connected.  To  fire  the  blast  the  machine  is 
held  in  the  left  hand;  the  key,  held  in  the  right 


xo.    1    BLASTER 


Carrying  case  closed 


hand,  is  in.scrted  in  the  Ixjttom  slot  and  given  a 
hard  turn  to  the  right. 

The  Atlas  moisture-proof  blasting  cap  carrying 
case  is  the  only  device  of  the  kind  which  makes 
suitable  |)r(n'isi(jn  for  a  day's  supply  of  blasting 
caps.  It  is  ma<le  of  aluminum,  is  J4i  inch  in  diam- 
eter and  2'/ti  inches  long,  holding  seven  No.  6  or 
8  blasting  caps.  It  has  a  telescopic  lid  protected 
by  a  rubber  sleeve  covering  the  joint  and  making 
it  moisture-proof.  It  is  easily  carried  in  the 
pocket,  insures  the  j)roper  condition  of  the  caps 
and  prevents  any  danger  in  handling  them.  The 
carrying  case  anrl  the  Davis  blaster  arc  both  han- 
dlerl  by  the  Atlas  Powder  Company. 


Williams'  'Talcon'' 
Chain  Wrench 


The  single  jaw  and  interchangeable  flat  link  or 
cable  chain  wrenches  for  holding  pipe  and  fittings 
of  from  j/<i-inch  to  12-inch  diameter  are  put  on  the 
market  by  J.  H.  Williams  &  Co.  They  are  new 
tools  valuable  for  pipe  work  on  many  kinds  of 
construction  operations  or  in  machine  or  repair 
shops.  The  removable  jaw  is  reversible,  end  for 
end,  so  that  all  of  the  teeth  may  be  equally  worn, 
after  which  they  may  be  file  sharpened.  All  parts 
are  interchangeable  and  replacements  are  carried 
in  stock.  The  wrenches  are  from  20  to  64>4  inches 
long,  weighing  from  5%  to  50  pounds  each.  The 
flat  link  chains  have  breaking  strengths  of  6.700 
to  21,800  pounds. 


CARRYING    CASE   OPENED 


A  New  ^^Jackhamer'' 

Another  Jackhamer  known  as  the  DCR-13  has 
just  been  brought  out  by  the  Ingersoll-Rand 
Company.  This  completes  the  family  of  Jack- 
hamers  manufactured  by  this  companv.  The 
others  are  the  BAR-33,  21  lb. ;  the  BBR-13,  36  lb.  ; 
the  BCR-340,  41  lb.,  and  the  DDR-13,  70  lb.  Al- 
together there  are  five  sizes  and  thirteen  ty'pes. 
This  company  now  claims  to  have  a  Jackhamer 
available  for  every  hand-hammer  rock  drilling  job. 

The  new  Jackhamer  weighs  55  lb.  It  is  rated 
to  drill  holes  up  to  12  feet  deep  rapidly  in  hard 
rock  and  it  will  fill  all  the  requirements  of  a 
medium-weight  sinker  or  down-hole  drill.  Hence 
it  will  be  welcomed  for  shaft  sinking,  quarrying, 
road  building,  prospecting,  developing,  etc.  It  is 
extremely  simple  and  sturdy,  so  it  will  easily 
withstand  the  most  severe  uses  encountered  in 
the  class  of  work  for  which  it  is  designed. 

The  features  most  worthy  of  note  are:  All- 
steel  construction,  steel  drop  forgings  or  bar 
stock  being  used  exclusively  and  specially  heat 
treated.  All  bolted  construction,  nothing  to  work 
loose  and  easy  of  access.  Automatic  rotation, 
very  powerful,  relieving  the  operator  of  this  fa- 
tiguing part  of  the  work.  Spring-retained  front- 
head,  takes  up  shocks  that  would  otherwise  fall 
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on  the  machine.  Spool  butterfly  valve,  operating 
on  the  Avell  known  "butterfly"  principle.  Handy 
hole-blowing  device,  very  effective  in  keeping  the 
drill  hole  clear.  Renewable  bushing  in  rotation 
sleeve.  Automatic  heartbeat  oiler  and  grease 
pockets  in  handle  and  front  head  assure  continu- 
ous satisfactory  lubrication. 

These  drills  are  furnished  for  drilling  dry  holes 
(DCR-13)  and  wet  holes  (DCR  \V-13).  Although 
they  are  usually  used  unmounted  as  sinkers,  they 
may  also  be  supplied  with  the  JC-11  mounting  for 
development  or  light  drifting  work. 


Yale  Chain  Hoists 

The  line  of  hoists  manufactured  and  sold  by 
the  Vale  &  Town  Company  provides  a  portable, 
spur-geared,  screw-geared,  or  differential-chain 
block  and  electric  hoist  for  almost  every  purpose 
requiring  a  light,  easily  handled  and  operated  de- 
vice for  lifting  weights  to  a  moderate  height. 
When  operated  by  a  single  man  exercising  an  8U- 
pound  pull  on  the  hand  chain,  these  three  types 
respectively  hoist  an  800-pound,  a  1,700-pound,  or 
a  2,000-pound  weight  18  inches,  12  inches  or  24 
inches  in  ^2  minute,  using  a  1-ton  differential, 
screw-gear,  or  spur-gear  block. 

The  spur-geared  chain  block  is  so  constructed, 
and  the  pressure  of  the  gears  is  so  balanced,  that 
the  load  is  distributed  equally  on  every  tooth  of 
every  gear  and  on  both  bearings,  reducing  wear 
to  a  minimum.  It  is  the  safest  and  speediest 
portable  hand  hoist  where  loads  must  be  lifted 
frequently  by  expensive  labor.  It  holds  the  load 
and  will  not  lower  it  until  the  hand  chain  is 
pulled.  It  is  made  in  17  sizes  with  capacities  of 
500  pounds  to  40  tons. 

The  Yale  differential  chain  block  is  adapted  to 
occasional  services  for  comparatively  light  loads 
and  requires  a  hand  chain  pull  2i<  times  as  great 
as  that  for  the  spur-geared  block.  It  has  the  few- 
est parts  and  great  reliability  and  simplicity.  It 
is  made  in  six  sizes  wnth  capacities  of  500  pounds 
to  6,000  pounds. 

Yale  electric  wire  rope  hoists  are  in  a  class  mid- 
way between  chain  blocks  and  heavy-duty  travel- 
ing crane  and  give  from  5  to  10  times  the  speed  of 
hand  hoists.  They  are  made  with  capacities  of 
1,  2,  4,  5,  6  and  10  tons  for  use  with  direct  or 
alternating  current. 


The  same  company  also  produces  electrically 
operated  chain  hoists  which  can  be  safely  used 
with  unskilled  labor  at  a  speed  from  5  to  10  times 
as  great  as  that  of  hand  hoists  for  loads  of  50  to 
4,000  pounds. 

The  steel  chains  used  in  these  machines  arc  die 
forged  for  maximum  accuracy  and  durability,  and 
are  electrically  welded  on  the  side,  securing  a 
joint  that  is  claimed  to  have  100  per  cent  strength 
so  that  a  M-inch  Yale  steel  chain  has  an  ultimate 
strength  of  more  than  22,000  pounds.  The  chains 
are  equipped  with  steel  safety  hooks  so  designed 
that  with  heavy  overloads  they  will  open  slowly 
without  fracture. 


Gasoline  Driven  Diaphragm  Pumps 

The  gasoline  driven  diaphragm  pump  outfits 
made  by  the  Edson  Mfg.  Company  are  adapted 
for  use  on  sewer  and  construction  work.  The 
pumps  are  driven  by  air  cooled  gasoline  engines 
which  are  competent  to  exert  a  force  of  1,000 
pounds  per  stroke  and  are  guaranteed  to  drive 
the  No.  3  (3-inch)  diaphragm  pump  at  full  ca- 
pacity for  a  fuel  cost  of  2  to  5  cents  per  hour. 
The  outfit  can  be  easily  transported  by  two  men. 
All  the  gears  are  enclosed  in  the  crank  case  and 
run  in  oil.  The  weight  of  the  engine  and  pump 
mounted  on  skids  is  390  pounds ;  mounted  on 
trucks.  565  pounds. 


Aeroil  Kerosene  Burners 

The  Aeroil  kerosene  burners,  made  by  the 
Aeroil  Burner  Compaoy,  are  recommended  to 
produce  smokeless  fires  for  melting  tar,  pitch, 
asphalt,  varnish  and  rock  asphalt  mastic.  They 
do  not  produce  sparks,  smoke  or  ashes  and  are- 
adapted  for  outdoor  use,  where  the  flame  cannot 
he  extinguished  by  wdnd,  rain  or  snow. 

They  are  constructed  for  rough  usage  and,  be- 
ing free  from  delicate  or  complicated  parts,  will 
last  a  lifetime.    Economy  of  time  and  labor  is  ef- 
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fcctt'd  l>\  tlii-  use  of  inal  oil,  w  liii  li  climiii.ili  tlu 
tioiiMi"  and  delay  of  ciittiiij;  .ind  liauliti^;  wood 
for  fiu'l.  riu'v  arr  made-  in  tlirof  si/.cs  with  ca 
paritii-s  to  melt  1  hani'l  of  asphalt  in  40  mimitcs. 
2  harifls  of  asphalt  in  50  iiiinutcs  or  3  barrels  of 
aspliait  in  70  ininiitrs.  'I'ho  \o.  3  hurnc-r  niclls 
and  cooks  1.200  pounds  of  rock  asi)h.ili  m.isii,  in 
2'/>  hours,  usiiiff  8  j^allons  of  koroscn» 


N<)\<)    Ail'   (^omprrssors 
Puin|)s  and  Hoists 

The  portai)U'  air  ct)ni[)rcssor  manufactured  I)} 
the  Novo  i^nj;ine  C(jnipany  is  a  6x6-incli  duplex 
machine  with  piston  disj)laccmcnt  of  HO  cubic  feet 
of  free  air  per  minute  at  100  pounds  pressure.  It 
is  operated  by  a  15  h.  p.  Novo  gasoline  engine 
which  may  be  mounted  with  it  on  a  truck,  keeping 
the  center  of  gravity  at  a  low  elevation  and  en- 
abling the  operator  to  start  the  engine  from  the 
grouitd.  The  engine  and  compressor  are  con- 
nected by  a  special  friction  clutch  coupling  that 
permits  the  engine  to  start  without  load  and  have 
the  compressor  thrown  on  after  full  speed  has 
been  attained.  The  compressors  are  suited  to  op- 
erate stone  cutting  tools,  rock  drills,  paint  spray- 
ers, concrete  surfacing  tools,  caulking  tools,  wood 
or  metal  boring  machines  and  pneumatic  riveters. 

The  Novo  DH  hoist  is  a  very  compact  and  dur- 
able machine  built  with  ample  factors  of  safety, 
strength  and  durability  for  constant  hard  usage. 
It  is  designed  to  be  controlled  from  positions 
where  the  operator  commands  a  full  view  of  the 
hoist  and  load  and  is  fitted  with  powerful  brakes 
to  assure  the  greatest  safety  in  hoisting  and  main- 
taining the  load. 

It  has  a  capacity  for  hoisting  3,000  pounds  120 
feet  per  minute  or  1,400  pounds  280  feet  per  min- 
ute and  can  be  made  reversible  or  single  speed 
as  desired. 
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The  smaller  type  T  hoist  can  be  mounted  on 
steel  trucks  for  portable  work  and  is  made  with 
a  two-speed  sheave,  which  can  be  operated  en- 
tirely independent  of  the  drum  if  desired.  It  is 
made  in  6,  8  and  10-h.  p.  sizes,  geared  either  9-1 
or  12-1,  as  required.  These  different  sizes  and 
gears  give  it  a  range  of  from  1,000  pounds  hoisted 
150  feet  per  minute  to  2,800  pounds  hoisted  100 
feet  per  minute,  thus  affording  considerable  range 
and  variety  for  light  work. 

The  Novo  Company  also  manufactures  a  du- 
plex pump  operated  by  the  Novo  engine  and 
mounted  with  it  on  a  rigid  base  that  is  capable 
of  delivering  water  through  several  miles  of  pipe 
line.  The  6-h.  p.  size  will  deliver  14,000  gallons 
per  day  and  the  10-h.  p.  size  will  deliver  18,000 
gallons  per  day. 

The  same  company  also  manufactures  portable 
diaphragm  pumps  and  centrifugal  pumps  driven 
by  their  standard  engines  and  having  capacities 
for  raising  up  to  12,000  gallons  per  hour  for  low 
heads. 


TWO-nriUM        HOISTING   ENGINE   ON    SKIDS 


^'Dumps  Right''  Cars 

The  ''Dumps  Right"  cars,  manufactured  by  the 
Automatic  Dump  Car  Company,  have  an  all- 
metal  body,  cut-steel  gears,  bronze  and  steel  bear- 
ings, pressed  steel  frames,  and  are  made  in  sizes 
of  13^,  2  and  3  vards,  weighing,  respectivelv, 
1,400,  1,550  and  1,650  pounds. 

The  dump  body  is  made  of  11-gauge,  hot-rolled 
steel  with  smooth  welded  seams,  and  glides  easily 
to  side  dumping  position  without  cables  or 
chains,  being  actuated  by  positive  members  that 
are  entirely  reliable  and  will  dump  the  load  with 
ease  and  accuracy  two  feet  away  from  the  truck 
wheels  and  return  to  original  position  in  lyS 
minutes. 

The  body  is  perfectly  smooth  inside,  enabling 
it  to  be  washed  clean  with  a  hose.  Hot  asphaltum 
will  discharge  as  easily  and  leave  the  bodv  as 
clean  as  will  dry,  clean  sand. 

Trucks  equipped  with  these  dump  bodies  have 
considerable  advantage  in  being  able  to  deposit 
the  load  Avithout  turning  around  or  backing,  as 
is  required  for  end  dumps.    They  are  used  by  the 
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Gros^  Xickle  Construction  Company  for  hauling 
asphaltum,  which  is  dumped  on  the  side  of  the 
street  without  the  trucks  running  over  the  new  or 
unfinished  pavement,  which  might  damage  the 
base :  a  fact  which  is  considered  of  importance  by 
the  above  contractors,  who  also  state  that  the 
dumping  is  done  easilv  and  more  quickly  than 
that  of  manv  other  dump  trucks  they  have  seen. 


with  absolute  safety  at  any  point  desired.  The 
action  is  positive,  "so  there  is  no  possibility  of 
sticking. 

This  jack  is  made  by  the  Duff  Ahuuifacturing 
Co.  in  two  capacities,  50  and  75  tons  maximum. 
Both  the  50  and  the  75-ton  jacks  are  supplied  in 
a  varictv  of  heights  to  suit  any  requirements. 


BEAR 


A  New  High-Speed  Bail- 
Bearing  Screw  Jack 

Many  novel  features  of  construction  are  em- 
bodied'in  the  latest  design  of  Duff  high-speed 
ball-bearing  screw  jack,  a  tool  which  is  particu- 
larlv  adapted  for  bridge  work  and  other  purposes 
where   a   lifting   capacity   of   50   and   /:>    tons   is 

required.  ,        ,.     .        ■  ,        •. 

The  most  noticeable  thing  that  distinguishes  it 
from  previous  designs  of  screw  jacks  is  the  fact 
that  the  operating  mechanism,  instead  of  being  lo- 
cated in  the  head,  is  placed  in  the  base.  The 
greater  weight  is  thus  put  at  the  bottom  mstead 
of  at  the  top.  so  that  the  jack  is  not  top-heavy. 

Another  advantage  is 
that  the  point  at  which 
the  operating  level  is 
pivoted  does  not  rise 
with  the  load.  This  al- 
lows a  full,  powerful 
stroke,  regardless  of  the 
height  of  the  load. 

This    newly    designed 
jack  is  unusually  easy  to 

4f   I'^S  "move   about.     Not  only 
/     -,iXa  does    the    concentration 
.'I      JHuf^  ^j    weight    in    the    base 

make  it  easy  to  handle, 

r  -         .,. but  by  inserting  the  op- 

iiiriH-spEED    BALL-   eratiug   lever   in   special 

^.LXG    SCREW     JACK         ^^^^^^^    ^^^    .^^^    ^^^   ^^ 

tipped  over  by  one  man  and  rolled  on  its  own 
sturdy  wheels  wherever  needed. 

The  load  is  raised  bv  means  of  a  6-foot  steel 
lever  which  operates  a  double-thread  screw 
through  a  ratchet  and  gearing.  The  screw  has  a 
verv  '^teep  pitch,  making  the  action  extremely 
rap'id.  The  screw  is  made  of  special  machinery 
>teel  heat  treated,  and  turns  in  a  bronze  nut  of 
special  composition.  This  combination  of  bronze 
and  hard  steel  materially  reduces  friction. 

\bsolute  safetv  is  assured  by  a  positive  clutch 
which  holds  the  load  at  all  times,  preventing  any 
po^sibilitv  of  it  sinking  or  lowering.  The  fact 
that  the  holding  clutch  does  not  permit  any  ap- 
preciable sink-back  assists  in  making  every  ounce 
of  pressure  applied  to  the  elevating  lever  count. 
Another  safetv  feature  is  the  signal  which  is  pro- 
vided to  indicate  when  the  jack  has  reached  its 
maximum  height. 

For  lowering,  a  crank  handle  is  used.  A  few 
easy  turns  are  all  that  are  required,  as  the  action 
is  verv  rapid.  Regardless  of  the  speed  with  which 
the  load  mav  be  descending,  it  may  be  stopped 


Red  Edge  Shovels 

The  Wyoming  Shovel  Works  issue  a  number  of 
pamphlets  descriptive  of  "Red  Edge"  shovels, 
scoops  and  spades,  emphasizing  the  impor- 
tance of  correct  design.  One  of  these  book- 
lets, called  "Scientific  Shoveling,"  contains  an  ex- 
cerpt of  Frederick  W.  Taylor's  book  on"The  Prin- 
ciples of  Scientific  Management."  Mr.  Taylor 
conducted  a  test  at  the  plant  of  the  Bethlehem 
Steel  Company  and  found  that  a  man  could  do 
his  biggest  day's  work  with  a  shovel  load  aver- 
aging 21  lb.  As  the  result  of  proper  training  and 
correctly  designed  shovels,  the  cost  of  handling 
was  decreased  from  $.072  per  ton  to  $.033. 

This  pamphlet  also  contains  some  practical 
rules  in  shoveling,  some  of  which  are  as  follows: 

1  The  loads  should  never  be  thrown  more  than  12  feet 
horizontally  and  8  feet  vertically  with  long  handle  sh9vels, 
nor  more  than  10  feet  horizontally  and  6  feet  vertically 
with  short  handle  shovels.  .   ,      ,        r^        ,      ^ic 

2  Men  should  never  carry  shovel  loads.  The  shovels 
should  be  used  only  for  digging,  castmg  or  spreading. 
One  step  should  be  the  limit  while  shoveling. 

3  The  men  should  be  kept  in  small  gangs  but  never 
worked  alone.  Two  men  together  will  shovel  twice  as 
much  as  two  men  working  alone.  . 

4  Long  handle  shovels  are  best  for  casting  and  loading,   . 
short  handle   shovels   are  best   for  unloading  or   diggmg 
where  the  stroke  is  downards. 

5  It  is  important  to  select  the  proper  pattern  of  shovels. 
g'  In  digging  into  a  stock  pile  where  material  is  not  more 

than  36  inchel  high,  a  man  will  average  20  shovel  load^ 
per  minute ;  if  casting  earth  not  more  than  10  feet  he  will 

""'riioveiing  into  a  wheelbarrow  or  lo^y  cart  reduces 
tl.e'  average  to  13,  and  each  6  inches  additional  height  of 
car  reducfs  the  average  2  per  minute.  About  the  same 
ratio  exists  for  horizontal  distances. 

Wvoming  Red  Edge  shovels  are  made  of 
chrome  nickel  allov  steel,  rolled  in  the  company  s 
own  rolling  mill.  '  The  blades  are  heat  treated 
throughout,  making  them  as  hard  as  tool  steel 
and  as  tough  as  spring  steel.  Jo  these  blades  are 
attached  handles  of  selected  XX  second-growth 
northern  white  ash,  made  in  the  company  s  own 
handle  plant.  These  shovels  are  made  in  a  com- 
plete line  of  plain  back,  hollow  back  and  back 
strap  patterns,  and  a  variety  of  handles  both  the 
long  wooden  D,  malleable  D  and  malleable  Di- 
rio-o  Everv  shovel  is  subjected  to  several  tests. 
After  being  heat  treated  the  blades  are  tested  in 
a  Brinell  machine  which  records  the  hardness  of 
the  steel  The  handles  are  tested  to  a  bending 
stress  of  200  lb.  and  the  finished  shovel  when  as- 
sembled is  subjected  to  a  rough  and  ready  test, 
bnlv  then  is  the  Red  Edge  painted  upon  this 
shovel,  indicating  that  it  is  perfect  in  every  re- 
spect and  that  it  is  fullv  guaranteed  by  the  Wyo- 
mine-  Shovel  Works. 
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(iarhajfc  Tiicinerator  at  White  Plains 

O 

Garbage,  rubbish  and  ashes  burned  in  a  twenty-ton  incinerator  costing  $12,- 
500.    Mixed  refuse  is  now  collected  by   contract  for  one  year,  but  city  may 

adopt  municipal  collection 


For  a  number  of  years  the  city  of  White 
riains,  New  York  with  a  population  of  22,000, 
has  been  disposing  of  garbage  and  ashes  which 
it  collected  by  filling  in  such  low  places  in  the 
city  as  could  be  found.  Public  sentiment  and 
tomplaints  from  citizens  in  the  vicinity  of  the 
(lumping  grounds  convinced  the  officials  some 
lime  ago  that  it  was  necessary  to  change  this 
procedure  and  build  an  incinerator. 

It  was  decided  to  erect  the  incinerator  build- 
ing upon  a  lot  of  approximately  three-quarters 
of  an  acre  situated  in  the  extreme  eastern  part 
of  the  cit>'.  immediately  adjoining  other  property 
owned  by  the  city  on  which  was  located  a  sewage 
pumping  station.  The  cost  of  the  ground  was 
$2,500.  This  location  is  apparently  as  advan- 
tageous as  any  that  could  have  been  selected 
for  that  purpose.  The  old  portion  of  the  city, 
wlhere  the  bulk  of  the  residences  and  business 
buildings  are,  is  bounded  on  the  north,  west  and 
south  by  hills  that  are  approximately  200  feet 
high.  The  location  of  the  plant  is  such  that  the 
loads  will  not  have  to  be  drawn  up  hill  from  any 
point,  although  the  length  of  haul  averages  per- 
haps about  one  mile.  The  plant  is  about  400  feet 
from  the  main  highway,  which  is  well  paved. 


The  garbage  and  ashes  are  collected  without 
separation  at  the  present  time  under  a  contract, 
tor  which  service  the  city  pays  $1,500  a  month. 
There  is  a  provision  in  this  contract  by  which 
separate  collection  may  be  made  at  an  increased 
cost  of  $100  per  month.  The  public  v/orks  com- 
missioner, \V.  B.  Lyon,  is  considering  changing 
the  system  and  having  the  collection  made  by 
the  city,  feeling  that  in  the  end  this  would  be 
more  satisfactory.  Contracts  can  be  let  for 
only  one  year  and  he  feels  that  it  would  be  un- 
reasonable to  require  the  contractors  to  purchase 
trucks  and  other  equipment  of  a  modern  nature 
when  there  is  no  certainty  of  the  continuance  of 
the  contract. 

The  incinerator  is  the  Xo.  11  type  of  the  Nye 
Odorless  Crematory  Company,  and  has  a  guar- 
anteed capacity  of  from  20  to  25  tons  in  24  hours. 
In  the  test  made  for  the  city  officials,  7  tons  of 
mixed  garbage  and  refuse  was  disposed  of  in 
10  hours  and  no  extra  fuel  was  required.  The 
officials  considered  this  satisfactory  and  there- 
upon paid  the  contract  price,  $12,500. 

The  commissioner  of  public  works  figures  that 
when  the  plant  is  run  for  24  hours,  four  men  will 
be  required  and  that  the  plant  will  take  care  of 
all  of  the  garbage  of  the  city. 


EXTERIOR    VIEW   OK    WHITE    PLAINS    INCINERATOR 


CHARGING    FOOR   OF    INCINERATOR 
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The  building  which  incloses  the  incinerator  is 
3S  feet  6  inches  b}'  29  feet  9  inches  outside  dimen- 
sions and  is  constructed  of  brick,  with  a  slate 
roof.  The  main  floor  is  of  concrete  and  the 
charging  floor  is  of  reinforced  concrete  slab  and 
beam  construction  and  is  9  feet  10  inches  above 
the  ground  floor.  The  furnace  proper  is  13  feet 
wide  by  14  feet  4  inches  inside.  One  half  is  pro- 
vided with  a  grate  consisting  of  28  double  bars 
(56)  bars  in  all),  while  the  other  half  is  floored 
Avith  brick.  Over  the  grate  bars,  in  the  charging 
floor  above,  is  the  charging  chute,  while  over  the 
brick  floor,  which  is  used  as  a  drying  hearth,  is  a 
wet  garbage  chute.  There  are  two  firing  doors  on 
the  long  side  of  the  grate  and  one  firing  door  and 
air  duct  at  each  end.  At  one  end  of  the  drving 
hearth  is  a  door  4  feet  by  2  feet  6  inches  which  is 
used  for  placing  large  animals  on  this  hearth, 
while  at  the  opposite  end  of  the  hearth  is  a  small 
door  and  opposite  it  a  hand  winch  used  for  draw- 
ing the  animals  through  the  large  door  onto  the 


drying  hearth.  Back  of  the  drying  hearth  is  the 
chimney,  which  is  2  feet  6  inches  in  diameter, 
constructed  of  steel  with  a  fire-brick  lining  4'/^ 
inchs  thick.  Ciarbage  wagons  are  driven  up  a 
ramp  onto  the  charging  floor,  dump  their  gar- 
bage and  drive  out  the  rear  door  and  around  the 
building  to  the  main  entrance  to  the  property. 
The  garbage  is  raked  from  the  floor  into  the 
charging  chutes  in  the  quantities  desired. 

The  contract  for  the  incinerator  was  a  very 
simple  one.  It  required  that  the  company  furn- 
ish a  "standard  brick  incinerator  of  the  Nye 
Odorless  Oematory  Company,"  the  city  furnish- 
ing the  site  and  removing  all  trees,  rock,  etc.,  and 
making  the  site  ready  for  building  operations, 
grading  and  making  the  necessary  roadways. 
The  company  agreed  to  demonstrate  that  the 
plant  has  a  capacity  of  20  to  25  tons  of  "average 
city-run  garbage,  trash,  waste  paper  and  dead 
animals  per  day."  For  making  the  test,  the  city 
was  required  to  deliver  to  the  crematory  such 
available  city-run  garbage,  etc.,  and  fuel  (if 
needed)  as  was  necessary  for  testing  the  crema- 
tory, and  also  to  furnish  the  services  of  two  men 
so  that  the  company's  representative,  while  test- 
ing out  the  crematory,  could  teach  the  city's 
operators  how  to  use  and  operate  it.  The  com- 
pany guaranteed  the  crematory  to  burn  the 
matters  named  "without  obnoxious  odors  from 
furnace  or  smokestack,  when  operated  according 
to  direction."  It  agreed  to  furnish  and  equip  the 
building  and  incinerator  in  120  days,  but,  owing 
to  certain  conditions  beyond  the  control  of  the 
contractor,  it  required  about  two  weeks  longer 
to  complete  it.  The  commissioner  of  Public 
Works  seems  to  be  thoroughly  satisfied  with  the 
plant,  which  has  now  been  in  operation  for  sev- 
eral weeks. 


Accounting  Forms  on  Construction  Work 


By  Allen  Henry  Wright 

Methods    followed    on    the    municipally 
owned   project  at  Barrett   Dam,  in   Cali- 
fornia. 


Among  the  many  problems  to  be  handled  upon 
any  large  construction  project  is  that  of  mess 
accounting,  and  this  is  true  whether  the  project 
is  being  carried  through  under  contract  or  by 
day  labor  under  a  general  superintendent. 

One  of  the  chief  construction  jobs  now  in 
progress  in  Southern  California  is  that  at  the 
Barrett  damsite,  on  the  water  conservation  sys- 
tem belonging  to  the  city  of  San  Diego.  The 
hydraulic  engineer  in  charge  of  the  work  is  H. 
N,  Savage,  who,  in  1919,  completed  the  new 
Lower  Otay  dam.  also  on  the  municipal  water 
system,  and  who  had  been  employed  on  many 
large  projects  throughout  the  southwest  and  the 
northwest. 


The  lower  Otay  dam  had  been  started  under  a 
contract,  but  the  contractor  failed  to  make  satis- 
factory progress  and  the  job  was  taken  from  him 
and  completed  under  Mr.  Savage's  direct  control. 

W^hen  the  million  dollars  Avas  voted  for  the 
construction  of  the  Barrett  dam,  it  was  decided  by 
the  Common  Council  of  San  Diego  to  carry  on 
the  work  by  day  labor  rather  than  under  a  con- 
tract, and  Mr.  Savage  was  continued  in  the  city's 
employ  as  hydraulic  engineer. 

Upon  the  Barrett  dam  project  a  system  of  ac- 
counting forms  which  had  been  in  vogue  at  the 
Lower  Otay  work  was  continued,  with  improve- 
ments, and  as  these  forms  have  proved  so  sat- 
isfactorv   here   it   is   believed   that   thev   mav   be 
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ad.ipl.ibK  to  otlu-i  laij^r  projrits  in  tin;  (luiiilry. 
\'\\v  H.ini'tt  (lam  project  bi-iiiK  wholly  a  muiiiri- 
pal  iiialtfr,  tlic  forms  in  use  llu-rc  arc  naturally 
inter  tU'partmintal  in  their  nature,  but  the  j;en- 
eral  idea  can  ht-  tarried  out  on  any  contract inj^' 
jol). 

(  >n  thi^  project  the  chiel  steward  suhnuts  a 
dail\  mess  report  (see  P'orm  No.  7)  coveriiij;  the 
li\i'  meals  served  during  the  twenty-four  lu)urs 
(the  job  l)iin>i  carried  on  under  two  shifts),  liis 
ftirm  card  showing  the  nund)er  of  men  served  at 
each  meal,  whether  at  the  $1.15  or  the  $1.25  i)er 
day  rate,  the  number  of  meals  served  the  mess 
force,  the  names  of  guests  served  and  the  num- 
1)(  r  ol  meals  served  them  atul  the  account  to 
which  their  meals  are  to  be  charged. 

The  chief  clerk  on  the  project  keei)s  a  c(ni- 
tiiuious  in\entt)ry  of  mess  stock,  and  prepares  a 
monthly  statement  showing  the  range  in  prices 
ami  the  cost  per  meal  per  capita.  From  his  May 
report,  for  instance,  it  is  found  that  a  total  of 
5,S/0  meals  bringing  in  revenue  and  1.294  meals, 
non-revenue  returning,  were  served,  making  an 
a\  erage  of  1,058  meals  served  per  mess  employee. 
The  unit  cost  per  meal  served  during  May  was 
$.4108,  which  showed  a  net  loss  per  meal  of 
$.0214.  In  com[)uting  the  cost  per  meal,  the 
following  enter  into  the  total :  Supplies,  food, 
^.2975  ;  supplies,  fuel  and  miscellaneous,  $.0075; 
freight  and  handling.  $.0101  ;  labor,  $.0818;  over- 
head. tS.OO-l/ ;  depreciation  (estimated  on  a  basis 
of  writing  off  full  cost  of  mess-house  and  equip- 
ment during  the  life  of  the  project),  $.0094.  The 
actual  revenue  received  for  each  meal  served  is 
$.3894;  and  this  being  an  established  price,  there 
is  a  variation  from  month  to  month  in  the  loss 
or  gain  per  meal  served,  accordingly  as  the  price 
of  food-stufFs  advances  or  drops. 

It  is  interesting,  in  this  connection,  to  note  the 
fluctuation  in  these  prices  during  the  period  be- 
tween December,  when  the  work  on  the  project 
was  started,  and  May.  Sugar  showed  an 
advance  of  110%:  flour.  14%;  potatoes  117%; 
condensed  milk,  a  decrease  of  25%  ;  beef,  in- 
crease of  10%  ;  ham,  27%  ;  bacon,  25%  ;  maca- 
roni, 15''r  ;  butter,  decrease  of  13%;  eggs,  a  de- 
crease of  33%. 

In  connection  with  the  Barrett  project  there 
is  conducted  a  commissary  store,  and  the  men  in 
charge  of  this  make  a  daily  report  through  the 
chief  clerk,  shoAving  cash  on  hand  and  the  re- 
ceipts from  various  sources,  with  a  balance 
struck  at  the  close  of  each  day's  business.  (See 
Form  No.   10.) 

Each  man  on  the  project  has  an  individual  card 
in  the  office  records,  and  to  it  are  posted  each 
day  a  record  of  hours  worked,  as  shown  by  the 
time-keeper :  the  rate  of  pay,  deductions  for 
fioard.  rent  of  room,  ticket-books  for  use  at  com- 
missary, transportation,  etc.  (Form  Xo.  21)  If 
an  employee  terminates  his  services  before  the 
regular  bi-weekly  payroll  goes  into  the  office  of 
the  citv  auditor,  he  is  given  a  special  card  (Form 
No.  27)  which  he  can  present  for  immediate  pay- 
ment. This  card  shows,  in  condensed  form,  the 
d''t\  which  appear  on  the  serial  card  in  the 
ofifice  of  the  chief  clerk   on   the  project.     There 


is  also  a  form  ( X(j.  28;  which  each  employee 
must  jjresent  to  the  city  audit(jr  in  any  case  be- 
fore he  can  draw  the  money  set  out  on  the  regu- 
lar payroll.  This  guards  against  any  unauthor- 
ized person  calling  for  a  pay  warrant  due  an 
employee. 

'Ihrtnighoul  every  phase  of  the  iiarrett  project 
are  used  forms  of  one  kind  or  another,  but  every 
one  has  its  purpose  and  value.  Among  these 
other  forms  are  those  kept  for  daily  reports  by 
the  powderman  in  charge  of  explosives  ( I'orm 
No.  3)  and  the  foreman  of  the  stables  ( I-orni 
No.  2.) 

With  the  use  of  all  of  these  forms  and  the 
tabulations  which  can  be  compiled  from  them, 
there  is  at  hand,  cm  a  moment's  notice,  any  in- 
formation as  to  the  cost  of  the  project  as  it  ad- 
vances, knowledge  of  which  might  be  desired  by 
any  city  official.  When  once  systematized,  the 
work  of  handling  the  forms  becomes  but  a  part 
of  the  routine  of  the  day,  with  results  of  great 
value,  especially  where  a  project  is  being  carried 
on  under  a  specified  bond  issue,  with  that  issue 
the  limit  for  expenditures  for  the   eatire  work. 

DESCRIPTION  OF  FORMS 

Form  No.  2 — Team  Report.  This  contains  the  date 
and  eight  vertical  columns,  four  headed  A.  M.  and 
lour  P.  M.  Each  of  these  four  contains  the  column 
heads  "Job  No.,"  "No.  Head,"  "No.  Hours,"  4th 
column   blank. 

There  are  six  blank  horizontal  lines,  followed  by 
one  for  "Idle"  horses  and  an  eighth  line  for  "Totals." 
Under  this  a  "Feed  Heport"  containing  four  columns 
headed    "On    Hand,"    "Received,"    "Fed."    "Balance," 
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with    two    horizontal    lines    "Barley — No.    of    Sacks.'' 
"Hay — No.  of  Bales."     This  is  signed  by  the  foreman. 

Form  No.  3 — "Daily  Kxplosives  Rei)oi-t."  This  is 
divided  into  three  parts,  "K.vplosives  Use<l"  and  "Ex- 
l)Iosives  Received."  The  tirst  contains'  columns 
headed,  "Job  No.,"  "40'/c,"  '•5%,*'  "Blasting  Caps," 
"Fuse,"  "Exploders."  Under  "Explo.sive.s  Received" 
are  the  same  headings,  except  that  the  tirst  column 
is  headed  "Requisition  No."  This  is  followed  by 
Remarks,  date  and  signature  of  powder  man. 

Form  No.  7 — "Mes.s  ReiKn-t."  This  is  divided  into 
two  vertical  sections,  one  for  recording  the  number  of 
meals  and  the  other  the  guests  served.  The  former 
contains  four  columns  headed  "$1.15  Meals,"  "$1.25 
Meals,"  "Mess  Force"  and  "Total";  with  space  for 
recording  the  number  for  each  of  the  five  meals  in- 
dicated as  A.  M.,  Noon,  Afternoon,  P.  M.  and  Night, 
and  a  total  footing.  Under  the  heading  of  "ftuest.s"  is 
entered  the  "Name,"  "Meal"  and  "Account." 

Form  No.  10 — "Daily  Conuiiissaiy  Reixnt."  This 
contains  two  columns,  one  for  items  and  the  other 
for  totals,  with  horizontal  lines  for  each  of  the  follow- 
ing: "Cash  on  Hand,"  "Cash  Receipts — Commissary," 
"Pool,"  "Barber,"  "Charge  items,"  "Coupon  Re- 
ceipts," "Total  Sales."  "Total  Cash,"  "Cash  Turned 
in,"  "Coupon  Redemptions,"  "Total  Credits."  "Cash 
on  Han."  The  cash  on  hand  at  the  beginning  and 
end  of  the  day,  total  cash  and  total  credits,  and  bar- 
ber, are  entered  in  the  total  column,  the  others  in 
the  item  column. 

Form  No.  28 — Auditor's  order.  This  contains  the 
date  followed  by  the  words:   "H.  L.  Moody,  Auditor: 

Please   pay   bearer whose   signature 

appears    tielow,    the    amount    due    him    on    pay    roll 

No Page  No Line  No. 

This  is  followed  by  an  itemized  statement  with  the 
following  items:  "Net  payroll  amount  due."  "Less 
further  deductions  from  warrant  for  Meals.  "  "Bus," 
"Miscellaneous;"  "Total  deductions  from  warrant," 
"Net  amount  due  payee."  At  the  bottom  is  space  for 
signature  of  the  chief  clerk  and  of  the  payee. 


Reinforcement  Hoist* 

For  the  handling  of  more  than  500  tons  of 
reinforcing  steel  and  more  than  200,000  feet  of 
lumber  used  in  the  construction  of  the  60  x  700- 
foot  5-story  "Victory"  building  at  Johnson  City, 
New  York,  there  was  installed  a  12  x  5-foot 
wooden  hoisting  tower  with  a  pair  of  vertical 
guides  off-set  about  18  inches  on  centres  from 
the  corner  posts  of  the  12-foot  outer  space  of 
the  tower. 

*Kxrc;pt  of  ;irtic-!e  in  the  ('ontractors  Atlnn,  by  C.  .A. 
Ge;ii)r!,  en  ;trucii^)n  manager,  Tompson  &  Binger  Engi- 
necTs  &  C  'ntrr.ct')rs,  .Syracuse,  N.  Y. 

3"xfe"  SpQc 


The  carrier  consists  of  an  inclined  3  x  14-foot 
platform  mounted  on  the  top  of  a  braced  frame- 
work that  engages  the  hoisting  guide.  The  long 
units  of  steel,  timber  or  other  material  that  are 
placed  on  the  platform  may  project  beyond  it  at 
both  ends  and  are  securely  retained  in  the 
V-shape  space  between  the  platform  and  the 
space  of  the  tower,  besides  being  secured  at  the 
lower  part  by  the  15-inch  loose  leaves  of  strap 
hinges  fastened  to  the  platform. 

The  hoist  line  is  attached  to  the  lower  part  of 
the  platform  framework  so  that  it  can  elevate  the 
platform  above  the  sheave  over  which  the  cable 
returns  to  the  hoisting  engine  and  thus  raise  the 
platform  to  the  top  of  the  tower  to  register  with 
the  projecting  side  of  inclined  skids  which  cap 
the  tower.  On  reaching  this  position,  the  lose 
leaves  of  the  strap  hinges  automatically  revolve 
down  into  contact  with  the  tops  of  the  skids, 
release  the  material  on  the  platform,  permitting 
it  to  slide  on  steel  bearing  strips  and  be  dis- 
charged over  the  skids  to  the  required  position 
in  the  building. 

The  tower  may  be  designed  so  that  a  concrete 
bucket  can  be  hoisted  inside  while  the  steel  hoist 
is  operated  outside. 


U.  S.  Bureau  of  Labor  Statistics  reports  a 
decrease  in  number  of  employees  on  payrolls  of 
10  out  of  14  representative  industries  in  August, 
1920,  as  compared  with  July ;  automobile  indus- 
try showed  decrease  of  10  per  cent ;  woolen  in- 
dustry, 6  per  cent;  leather  industry,  5  per  cent; 
car  building  showed  increase  of  3.5  per  cent  and 
paper  making  1.5  per  cent.  This  should  release 
men  for  employment  on  construction  work. 
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Ice  Cores  for  Concrete 

A  novel  suggestion  has  been  made  that  hollow 
concrete  be  constructed  with  ice  cores  that  will 
automatically  remove  themselves  after  the  con- 
crete has  set,  by  melting  and  draining  through 
small  outlets  left  for  the  purpose.  If  successful, 
this  would  permit  the  construction  of  practically 
closed  concrete  chambers  and  eliminate  difficult 
and  costly  stripping  of  the  interior  forms.  The 
presence  of  the  water  would  probably  he  bene- 
ficial rather  than  injurious  in  that  it 
would  promote  the  satisfactor\  hard- 
ening of  the  concrete. 

Theoretically  the  suggestion  seems 
possible  and  might  be  practical  as 
well  in  latitudes  where  there  is  avail- 
able an  unlimited  supply  of  thick  ice 
to  be  had  for  the  cost  of  cutting  and 
handling.  With  ice  at  such  prices 
as  it  commands  in  most  American 
cities  and  requiring  to  be  hauled,  as- 
sembled and  fitted  in  position,  it  is 
doubtful  whether  much  practical  use 
could  be  made  of  it  for  this  purpose 
in  large  construction. 

There  are,  however,  various  cases 
in  which  it  might  prove  exceedingly 
advantageous,  as  for  instance,  in 
»""'-•"-  '•■•"nil  hollow  blocks  for  spe- 
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I'ial  strurlurc's  where  it  is  desired  to  have  an  in- 
.n  ci-ssihlc  linllow  interior  that  would  justify  eon- 
siderable  expense  in  i)rovi(hng  a  self  eliininatin^i: 
eoie.  I'or  constiuetion  where  a  hirj^c  hoUow 
space  is  re(|uired,  interior  forms  niiKdit  perhaps 
in  some  cases  he  huilt  with  walls  of  ice  laid  up 
like  stone  masonry,  cementinj^j  itself  to^^'ther  and 
hraced  occasionally  by  ice  struts,  construction  of 
this  sort .  haviu},;  proved  feasible  and  stroni;  in 
the  building-  •)f  various  Ice  Palaces  at  Montreal 
and  St.  Paul.  (  >ne  thin;,^  is,  however,  certain 
namely  that  such  forms  for  cores  do  not  possess 
tin-  advantage  of  steel  forms  for  repeated  reuse. 


War  ( .onslriKlion 
JuslKied 


The  reports  deaUng  with  the  expenditures 
of  the  War  Department  on  war  contracts 
were  reviewed  by  the  Bulletin  of  the  As- 
sociated General  Contractors,  which  re- 
view is  abstracted  below. 


The  August  bulletin  of  the  Associated  General 
Contractors,  reviewing  the  "Graham"  report  of 
the  select  committees  on  expenditures  in  the  War 
Department  that  accused  the  contractors  for 
much  of  the  important  emergency  work  of  in- 
efficiency and  dishonesty,  analyzes  it  and  the  re- 
port of  the  non-partisan  Board  of  Review  of  Con- 
struction, which,  although  received  by  the  gov- 
ernment August  30,  1919,  long  before  the  Graham 
report  ^\"as  written,  was  not  made  public  until 
August,  1920. 

This  Board's  report  which  was  made  by  emi- 
nent distinterested  engineers  gives  praise  and  ap- 
preciation to  the  contractors  for  their  loyal  serv- 
ices. The  400-page  report  itself  is  a  record  and 
analysis  of  construction  policy,  of  great  value 
to  engineers  and  architects. 

I'he  principal  charges  of  the  Graham  report 
are ;  that  the  chairman  of  the  Emergency  Con- 
struction Committee  of  the  Council  of  the  Na- 
tional Defense  showed  favoritism  in  the  selection 
and  rejection  of  contractors;  that  the  chairman 
and  committee  wasted  $80,000,000  by  the  rejec- 
tion of  the  competitive  bids  system  and  the 
adoption  of  the  cost-plus-percentage  form  of  con- 
tracts that  encouraged  inefficiency,  the  waste  of 
materials,  the  dragging  of  work  from  job  to  job, 
petty  graft,  and  the  payment  of  exorbitant  fees 
to  contractors. 

The  Board  of  Review  strongly  recommended 
the  employment  of  the  most  experienced  person- 
nels securable,  irrespective  of  business  con- 
nections, and  that  large  discretion  and  authority 
should  be  granted  to  them.  It  found  that  such 
construction  work  so  placed  was  done  with  re- 
markable speed,  was  superior  in  quality,  was 
characterized  by  economy  of  design,  and  was  as 


ec(jn(nnicall\    performed  as  the  requirements  for 
speed  and  other  war  conditions  permitted. 

( ireat  care  was  taken  in  the  selection  of  con- 
li.'iclors  auvl  through  data  selected  from  ques- 
lionaires  covering  the  magnitude  and  kind  of 
work  they  executed,  number  of  men  employed, 
their  financial  resources  and  the  reports  from 
banks,  hnancial  agencies,  customers  and  confiden- 
tial sources,  a  list  of  3,500  contractors  was  form- 
ed from  which  the  most  desirable  were  selected 
to  execute  the  work.  These  were  chosen  with  re- 
gard to  a  list  of  ultimate  requirements,  all  of 
which  had  to  be  met  and  which  included  two 
years  of  successful  contracting  experience,  the 
excavation  of  a  $500,(XJ0  contract,  i)erformance  of 
work  similar  to  that  under  consideration,  pos- 
session of  plant,  proof  of  a  capable  organization, 
use  of  an  accounting  system  satisfactory  to  the 
government  auditors,  the  filling  of  a  sworn  state- 
ment of  the  work  executed  within  the  past  two 
years,  and  the  names  and  addresses  of  owners, 
engineers  and  architects  in  charge. 

The  finding  of  the  Board  of  Review  that  the 
use  of  the  cost-plus  form  of  contract,  if  properly 
developed,  is  well  justified  and  that  it  contributed 
to  the  success  of  the  emergency  construction  pro- 
gram which  could  not  probably  have  been  per- 
formed as  well  and  quickly  without  it  or  its 
equivalent,  was  practically  endorsed  by  the  re- 
port of  a  special  committee  of  the  presidents  of 
the  five  great  technical  societies,  the  General 
Contractors  Association,  and  the  American  Fed- 
eration of  Labor  and  building  construction  em- 
ployes, w^ho  unanimously  recommended  the  use 
of  this  form  of  contract,  as  equitable  in  operation 
and  advantageous  to  the  government. 

The  inefficiency  of  labor  was  attributed  to  the 
shortage  of  good  labor,  the  use  of  floating  labor, 
to  the  impossibility  of  penalizing  inefficiency, 
and  to  the  impossibility  of  carefully  selecting 
men.  The  high  cost  of  labor  was  due  in  large 
degrees  to  .the  necessity  for  overtime  and  the 
difficulties  in  keeping  the  men  on  the  job. 

Several  investigations  of  specific  materials 
showed  that  the  carefully  recorded  waste 
amounted  to  about  6  to  10  per  cent.  The  normal 
waste  of  lumber  on  work  of  this  character  was 
fixed  at  10  per  cent.  As  lumber  formed  the 
largest  item  of  material  used  in  camp  and  canton- 
ment construction,  it  is  considered  representa- 
tive of  other  materials.  The  committee  found 
that  it  was  often  thought  to  be  for  the  govern- 
ment's interest  to  keep  together  and  transfer  to 
new  work,  the  organization  of  a  contractor  and 
government  constructing  officer  that  had  already 
secured  good  results,  thus  disposing  of  the  charge 
of  dragging  the  work  along  to  employ  the  con- 
tractor's forces. 

The  board  found  that  there  was  ver}-  little  evi- 
dence of  deliberate  plans  to  cheat  or  defraud  the 
government,  the  percentage  being  sub-normal. 

For  the  16  national  cantonments,  it  was  esti- 
mated that  the  contractors'  fee  averaged  less 
than  2  per  cent  net  profit,  an  amount  that  was 
still  farther  reduced  by  federal  taxation.  For  the 
much  less  costly  national  guard  camps,  the  aver- 
age fee  was  6.88  per  cent  of  the  cost,  and  on  some 
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of  the  larger  projects,  the  gross  fee  of  the  general 
contractor  was  aout  l\(\  per  cent,  from  which  he 
had  to  meet  his  own  expenses  and  taxes. 

That  the  money  was  well  expended  is  obvious 
from  the  fact  that  the  total  cost  of  the  canton- 
ments was  about  $200,000,000,  and  as  the  average 
daily  cost  of  the  w^ar  to  the  United  States  was 
about  $30,000,000,  the  total  cost  was  justified  had 
it  shortened  the  war  by  only  one  week.  They 
were  actually  completed  in  time  to  give  service  of 
inestimable  value  during  the  winter  of  1917  and 
1918.  Without  the  extreme  rapidity  of  construc- 
tion, it  is  believed  that  the  housing  would  have 
been  greatly  delayed  and  with  it  the  embarka- 
tion of  American  troups,  forming  a  condition  that 
might  have  seriously  influenced  the  issue  of  the 
war. 


Driving  Long  Battered 
Piles 


San  Francisco's  Municipal   Railways 

The  tt)llowing  letter  has  been  received  from 
Paul  Eliel.  director  of  the  San  Francisco  Bureau 
of  (lovcrnmental  Research,  "an  incorporated,  non- 
partisan citizens'  agency  to  study  public  business, 
co-operate  with  officials,  and  specifically  work  for 
economy  and  efficiency  in  municipal  affairs." 

My  Dear  Sir : 

In  your  issue  of  September  4th  I  note  an  article  in 
regard  to  the  .San  Fransco  Municipal  Railways.  The 
results  of  last  year's  operation  actually  show  a  cash 
deficit  after  the  payment  of  operating  expenses,  bond  in- 
terest and  redemption,  depreciation  and  accident  reserve 
and  other  expenses,  of  slightly  in  excess  of  $16,000.  The 
charter  of  the  city  requires  the  road  to  show  in  the 
operating  statements  certain  so-called  comparison  charges. 
These  charges  are  those  which  the  road  would  be  required 
to  pay  if  it  were  operated  under  private  tnanagement. 
They  amount  to  something  in  excess  of  $205,000  per 
annum.  In  other  words,  if  the  road  had  been  privately 
operated  the  loss  for  the  oast  year  would  have  been  in 
excess  of  $220,000. 

There  has  really  been  no  agitation  in  San  Francisco 
for  the  installation  of  one-man  cars.  The  failure  to  put 
them  on  is  not  due  at  all  to  the  fear  of  the  supervisors 
that  a  considerable  number  of  employes  would  have  to 
be  discharged,  but  is  due  entirely  to  the  fact  that,  with 
one  or  two  exceptions  on  extremely  short  and  unimportant 
lines,  the  nature  of  the  territory  traversed  by  the  city 
lines  is  such  that  the  use  of  one-man  cars  would  be 
inadvisable. 

The  statement  that  fares  are  not  raised  because  it  would 
increase  the  income  of  the  privately  operated  company 
which  would  not  raise  their  fares,  is.  I  believe,  entirely 
erroneous.  The  privately  operated  United  Railroads  would 
be  more  than  glad  of  an  opportunity  to  raise  their  fares, 
as  their  loss  far  exceeds  that  of  the  city.  They  do  not 
feel,  however,  that  they  can  apply  to  the  Railroad  Com- 
mission for  an  increase  until  the  city  has  made  the  first 
move. 

Finally,  although  it  is  true  that  certain  amount  of 
money  has  been  transferred  from  the  Depreciation  Fund 
to  the  Operating  Fund,  in  order  to  care  for  the  increased 
pay  of  platform  men  granted  more  than  a  year  ago,  the 
past  accumulation  in  the  Depreciation  Fund  has  not 
been  affected;  and  on  account  of  the  method  of  accumu- 
lating the  Depreciation  Fund  as  a  percentage  ni  gross 
operating  revenue,  with  the  steadily  increasing  revenue, 
the  amount  actually  transferred  to  the  operating  account 
lias  not  materially  affected  the  amount  which  formerly 
should  be  in  the  Depreciation  Fund. 

A  recent  proposal  to  raise  the  platform  men  to  $6.00 
per  day,  and  to  secure  the  additional  revenue  from  the 
Depreciation  Fund,  was  denied,  and  I  believe  it  is  now 
generally  recognized  that  if  any  increase  in  wages  to  the 
platform  men  i«  to  be  paid,  it  must  come  through  an 
increase  in   fare. 

Very  truly  yours, 

PAUL  ELIEL.  Director. 


Steam    hammer   in    short    swinging 
leads  suspended  from  derrick  bopm. 


In  the  construction  of  the  barge  canal  terminal 
in  Flushing  Bay,  Flushing,  Long  Island,  the  Mc- 
Harg-Barton  Company,  Xew  York,  have  driven 
a  large  number  of  long  foundation  piles,  includ- 
ing several  hundred  spur  piles  17  to  19  inches 
in  diameter  and  80  to  85  feet  long,  which  are 
inclined  about  two  horizontal  to  six  vertical. 

They  are  driven  to  an  average  penetration  of 
55  feet  through  clay  and  mud  strata  to  bearing 
in  a  heavy  blue  clay,  without  the  use  of  a  pile- 
driving  tower  or  the  elaborate  mechanism  often 
employed  for  driving  battered  piles. 

The  water  is  14  feet  deep  at  low  tide  and  lOj/i 
feet  deep  at  high  tide,  and  the  piles  have  a  6-foot 
cut-off  making  an  approximate  total  of  26'/^  feet 
which  is  not  driven.  Subtracting  this  amount 
from  the  pile  length  gives  the  penetration  of 
531/2  to  58'/>  feet. 

The  piles  are  set  in  position  by  a  floating  der- 
rick and  penetrate  the  mud  several  feet  by  their 
own  weight.  The  tops  are  guyed  and  pulled 
into  position  giving  approximately  the  required 
angle,  at  which  they  are  maintained  by  the  guy 
ropes  while  the  pile  is  driven  by  Xo.  7  McKier- 
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nan- Terry  double-acting  steam  lianiiuer  making 
al)<)Ut  2J5  strokes  per  minute.  'Jhe  hammer 
wiighs  5,0(X)  pounds  and  the  striking  part  weighs 
S(K)  pounds,  giving  it  a  liigli  eHiciency  which 
ihives  the  piles  at  an  average  rate  of  32  in  one 
X-hour  shift.  The  refusal  point  was  when  the 
piles  had  hei-n  driven  so  they  would  not  move 
over  1  inch  under  100  blows  of  the  hammer  with 
steam  pressure  at  90  to  100  pounds. 

The  pile  hammer  operates  in  a  pair  of  6  x  6- 
inch  swinging  limber  leads  or  guides,  with  2-inch 
])latd<ing  extending  about  H  feet  below  the  butt 
of  the  pile,  thereby  affording  a  better  sui)port  for 
same.  The  leads  and  hammer  are  handli-d  by  a 
hoisting  tackle  operated  from  the  end  of  a  78- 
foot  derrick  boom,  which  is  very  quickly  adjust- 
ed to  the  rec[uiretl  position  for  successive  piles. 
The  swinging  leads  were  not  attached  to  the  top 
of  the  pile  but  were  suspended  from  a  direct  line 
in  such  a  manner  that  they  maintained  the  de- 
sired inclination  at  which  the  pile  was  to  be 
driven.  The  hammer  was  also  free  to  work  up 
and  ilown  in  the  short  leads.  At  the  bottom  end 
of  the  leads  there  was  a  half  round  iron  strap 
which  permitted  of  the  leads  being  pulled  up 
against  the  pile  so  that  they  centered  with  the 
pile  top  for  driving. 

The  cfKiciency  of  the  driving  is  demonstrated 
by  the  fact  that  several  piles  of  similar  lengths 
and  character  in  the  same  locality  that  had  been 
driven  to  refusal  with  a  3,600-pound  drop  ham- 
mer were,  after  they  had  set  for  more  than  six 
weeks,  driven  about  1  foot  deeper  by  the  ham- 
mering above  described. 


This  unicjue  melhcjd  of  (jperaling  the  hammer 
was  designed,  cf)nstructed  and  operated  by  J.  S, 
Mo.sher,  superintendent  of  McHarg- Barton  Com- 
|)any,  New   York,  cfjntraclors  for  the  work. 


%. 

Bk^'"'  ri'frl 

i\\ 

Molor  I'iie    \|»|»;iralii-  jiid   lire  SlalioriH 

In  his  r(|)ort  for  the  year  1919,  the  superin- 
tendent of  the  Department  of  Public  Saftey  of 
I'laston,  I'a.,  \V,  P.  Strickland,  cites  several  in- 
stances in  support  of  his  contention  that  the  use 
of  motor  fire  apparatus  by  that  city  i)ermits  a  re- 
duction in  the  number  of  fire  stations  that  were 
used  when  horse-drawn  apparatus  was  relied 
ujxjn  exclusively.  He  states  that  '"i'he  equip- 
ment carried  by  a  modern  motor  ajjparatus  is 
e(|ual  to  that  formerly  carried  on  three  pieces 
of  the  old  style  horse-drawn  apparatus,  to  say 
nothing  of  the  greater  advantage  of  reaching  the 
scene  of  the  fire  more  quickly.  Besides  that, 
every  fireman  responding  to  an  alarm  goes  into 
active  service  the  instant  he  reaches  the  scene. 
\o  time  is  lost  in  looking  after  the  horses,  as 
was  the  case  in  former  days.  Any  portion  of 
the  city,  as  comprised  within  its  present  limits, 
can  be  reached  by  apparatus  from  the  central 
station  in  five  minutes." 

The  records  show  that  in  the  case  of  alarms 
from  the  furthest  possible  locations  in  one  sec- 
tion of  the  city,  apparatus  reached  the  box  and 
sent  backtaps  in  seven  minutes  in  one  case  and 
ten  minutes  in  another  after  the  alarm  had  been 
sent  in.  From  the  furthest  box  in  another  sec- 
tion backtaps  were  sounded  within  nine  minutes, 
and  the  longest  period  from  the  furthest  box 
in  still  another  direction  w^as  six  minutes. 

"It  having  been  shown  that  the  motor  appara- 
tus is  capalDle  of  reaching  each  and  every  part 
of  the  city  within  a  very  short  period,  the  ne- 
cessity of  maintaining  as  many  stations  as  we 
now  have  is  not  apparent.  By  the  elimination 
of  two  stations  we  would  save  annually  about 
$2,500,  which  would  meet  the  salaries  of  two 
additional  permanent  men."  He  recommends 
that,  in  addition  to  eliminating  two  stations,  the 
call-men  be  dispensed  with,  as  being  unneces- 
sary; in  w^hich  case  these  two  savings  would 
permit  the  adoption  of  the  two-platoon  system. 


1)KIVIN(;   SPUR    I'll  ES   WITHOUT   TOWER.      HAMMER    .SUS- 
rFXDEl)    KRO.M    DERRICK    BOOM 


Water  Pollution  Law  of  Rhode  Island 

Beginning  September  1st  there  went  into 
effect  in  Rhode  Island  a  new  law  enacted  by  the 
latest  legislature  to  regulate  and  prohibit  the 
pollution  of  inland  and  tidal  waters  of  the  state. 
The  act  created  a  Board  of  Purification  of  Wa- 
ters which  will  have  practically*  unlimited  power 
in  investigating  complaints  of  pollution  of 
waters  (except  in  the  case  of  potable  waters)  and 
compelling  the  installation  of  such  systems  or 
means  of  preventing  pollution  as  it  may  deem 
advisable.  \\'hilc  in  the  past  the  courts  have 
invariably  granted  the  relief  sought  from  im- 
proper use  of  streams,  the  laws  have  not  been 
considered  satisfactory  and  hence  the  new  laws 
and  the  board   to  enforce  them. 
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Water  Metering  in  Watertown 

The  water  department  of  Watertown,  N.  Y., 
has  started  the  installation  of  2,000  meters  which 
they  hope  to  have  completed  by  the  end  of  this 
year,  500  of  them  having  already  been  installed. 
The  superintendent  of  the  department,  J.  \V. 
Ackerman,  reports  that  the  meters  have  already 
reduced  the  average  daily  consumption  of  water 
by  a  million  gallons  a  day,  comparing  the  record 
for  August,  1920,  with  the  first  seven  months  of 
this  year  and  also  with  August,  1919,  the  con- 
sumption having  been  but  little  over  five  million 
gallons  a  day  in  August,  1920,  while  it  was  6,450,- 
000  gallons  in  August,  1919..  It  is  expected  that, 
as  the  number  of  meters  increases,  the  decrease 
in  consumption  will  continue  and  that  by  Janu- 
ary of  1921  the  consumption  will  drop  to  an 
average  of  four  million  gallons  a  day  or  less. 

This  lowering  of  consumption  reduces  the  cost 
not  only  of  pumping,  but  also  of  chemicals, 
which  cost  about  $8  per  million  gallons  of  wa- 
ter treated. 


Water  Works  Department  Aids  Citv  Finances 

In  his  report  for  the  year  ending  January  5, 
1920,  Samuel  F.  Hassler,  superintendent  of  the 
Bureau  of  Water  and  Light  of  Harrisburg,  Pa., 
reports  that  the  water  department  from  its  re- 
serve fund  appropriated  $11,500  for  the  aid  of 
other  city  bureaus  which  were  temporarily  em- 
barrassed, the  Bureau  of  Fire  receiving  $4,000, 
Bureau  of  City  Electrician,  $4,000,  Bureau  of  Ash 
and  Garbage  Inspection,  $3,500.  An  ordinance 
was  passed  permitting  this  appropriation  with 
the  understanding  that  the  amount  was  to  be 
returned  to  the  reserve  fund  of  the  water  depart- 
ment at  an  early  date. 

Municipal  Horseshoeing  in  Walthani 

Waltham,  Mass.,  maintains  a  blacksmith  shop 
where  is  done  all  the  horseshoeing  and  black- 
smith work  of  all  the  city  departments.  During 
1919  the  blacksmith  was  engaged  1,032  hours  at 
work  other  than  horseshoeing  for  the  Street  De- 
partment and  464  hours  for  other  departments, 
while  presumably  the  rest  of  his  time  during  the 
year  was  employed  in  horseshoeing.  Four  hun- 
dred and  eight  horses  were  shod  at  a  total  cost 
of  $975.  this  involving  the  placing  of  1,084  plain 
shoes,  20  bar  shoes,  20  drive  calk  shoes,  16  rubber 
pads,  313  leathers,  48  shoes  reset  and  58  shoes 
sharpened. 

Refuse  Collection  in  Walthani 

In  Waltham,  Mass.,  the  Street  Department  col- 
lects the  ashes  and  refuse.  Ashes  are  collected 
weekly,  a  given  day  being  assigned  for  the  work 
in  each  ward.  During  1919  the  department  used 
for  this  work  Autocar  trucks  for  166>s  days,  a 
Kelly-Springfield  truck  2^4  days,  double  teams 
511^  days,  and  single  teams  9  days.  The  Kelly- 
Springfield  truck  collected  96  cubic  yards  in  12 
loads,  the  Autocar  trucks  6,591  cubic  yards  in 
1,498  loads,  the  bottom-dump  carts  12,173  cubic 
yards  in  2,969  loads,  the  single  tip-carts  56  cubic 
vards  in  35  loads,  and  1,500  cubic  yards  were 
collected  in  300  loads  bv  double  sleds.  di 


In  the  collection  of  refuse,  the  first  four  days 
of  each  week  arc  devoted  to  stores  and  factories 
and  the  last  two  days  to  collections  from  resi- 
dences. The  rubbish  is  collected  and  disposed  of 
at  a  dump,  where  it  is  sorted  and  the  paf)er  is 
l)aled  and  sold.  Two  men  are  employed  on  three 
public  dumps.  The  total  cost  of  labor  at  the 
(lumps  for  the  year  was  $2,393.90. 


Higliway  Construction  Prices 

The  State  Highway  Commissioner  of  North 
Carolina  has  issued  the  following  circular  lettei 
addressed  to  North  Carolina  Highway  Contrac- 
tors: 

"-\.s  information  concerning  current  prices  in 
road  construction,  we  beg  leave  to  quote  below 
the  prices  on  which  we  have  recently  let  con- 
tracts in  this  State: 

Clearing    and    Grubbing,    per    acre    $75.00        $150.00    $200.00 

Cunimon    Excavation,    cii.    yd M'A  .58  .55 

Borrow    Excavation,   cu.    vd .54^  .58  .58 

Solid   Rock   Excavation,   cu.    yd.' 1.90  2.25 

Top   Soil   Surfacing,  cu.    yd 75  .72  .70 

15   in.  T.  C.   Pipe,  Lin.   Ft 2.10         2.00 

18  in.  T.  C.   Pipe,  Lin.  Ft 2.00  2.75         3.00 

20  in.  T.   C.   Pipe.  Lin.   Ft 

24   in.    Corrugated    Pipe    3.00  4.00         4.00 

15    in.    Corrugated    Pipe    3.50 

18   in.    Corrugated    Pipe    4.00 

Concrete   Headwalls,   Class   B.   cu.    yd 35.00  30.00       30.00 

One   Course   Gravel    Surfacing,   cu.    yd 2.00 

Overhaul      01  .04  .04 

Concrete    Structures.    Class    A 35.00 

Reinforcement    Steel    .11 

Bolts   and   Plates 11 


Convict  Labor  on  Kentucky  Highways 

The  State  Highway  Commission  of  Kentucky 
is  suing  the  State  Board  of  Charity  and  Correc- 
tion of  that  state  to  compel  it  to  honor  a  requisi- 
tion for  500  prisoners  to  work  the  roads  next 
year.  The  board  has  refused  to  comply  with 
such  a  requisition  on  the  ground  that  there  are 
no  more  than  sufficient  prisoners  to  fill  the  con- 
tracts with  prison  shops,  to  which  the  board  is 
bound  by  contracts  to  furnish  the  prisoners  de- 
sired to  the  extent  that  they  are  available.  As 
it  is  necessary  for  the  state  to  know  in  advance 
what  next  spring's  program  will  be,  this  suit  is 
brought  for  the  purpose  of  clearing  up  the  situ- 
ation. 

The  state  highway  engineer,  M.  S.  Boggs,  says 
that  the  commission  is  planning  to  establish  per- 
manent road  camps,  eight  camps  this  year  hav- 
ing satisfied  him  that  prisoners  can  be  employed 
successfully  in  highway  construction  at  a  cost  of 
$1.50  a  day.  The  commissioner  of  public  insti- 
tutions, Joseph  P.  Byers,  is  reported  to  desire  to 
avoid  the  expense  of  sending  the  men  out  early 
in  the  spring  and  returning  them  to  prison  in  the 
fall,  as  well  as  the  disorganization  of  the  con- 
tractors' plans  by  filling  their  shops  for  five 
months  in  the  winter  and  then  leaving  them 
short-handed  for  the  other  seven  months. 

Contractors  at  present  have  less  than  two- 
thirds  the  number  of  men  their  contracts  called 
for,  owing  partly  to  a  reduction  in  prison  popu- 
lation and  partly  to  the  fact  that  fifty  men  are 
working  on  the  roads  in  several  counties.  The 
state  has  contracts  for  1,625  men,  with  a  prison 
population  of  only  1,133,  of  which  10  per  cent  are 
required  for  duty  in  the  kitchens,  engine  rooms, 
ning  rooms,  hospitals,  barber  shops  and  ofifices. 
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Municipal  Bonds  in  Demand 

The  demand  for  bonds  is  increasing,  and  con- 
sequently their  market  value,  and  municipal 
bonds  are  leading  the  entire  investment  market. 
During  September  the  market  quotations  on 
high-grade  city  and  state  bonds  advanced  as  much 
as  three  or  four  points  in  the  case  of  long-term 
issues.     Moreover,  the  last  few  weeks  have  seen 


a  falling  ol'f  in  llic  \oluiiic  of  offerings  oi  new 
issues  of  this  kiiui.  and  the  comliincd  effect  would 
seem  to  be  invitablc  further  increase  in  value. 

Prices  of  materials  are  going  drnvn,  labor  is  be- 
iriiiiiiig  more  abundant  an*'!  reasonable,  and  the 
indicalions  are  that  construction  work  can  be 
rarricd  on  under  iiuiih  more  advantageous  condi- 
lioiis  next   vear  than  this. 

W  iiii  these  conditions  prevailing  it  would  seem 
to  be  wise  for  cities  to  prepare  plans  now  for 
the  carrying  f>iit  of  some,  at  least,  f)f  the  several 
public  works  projects  which  almost  every  com- 
munity has  been  pf>stponing  since  the  beginning 
of  the  war. 


Factors  in  iSew  Conbtruclion 

Construction  work  which  is  to  be  undertaken  or 
I ontinued  next  season  should  be  carefully  planned 
in  advance,  and  it  is  none  too  soon  now  to  begin 
preparations  for  its  most  profitable  execution  and 
to  decide  what  kind  of  work  and  how  much  is 
to  be  attempted  and  the  methods  best  adapted  for 
it.  Before  undertaking  any  construction  work, 
consideration  must  be  given  to  the  class,  amount, 
conditions  of  execution,  the  nature  of  the  con- 
tract provision  or  type  of  contract,  and  payment, 
as  well  as  to  labor  and  materials  required,  and 
transportation  and  plant  to  be  installed,  all  of 
which  are  vital  factors  in  determining  success  or 
failure,  any  one  of  which  may  make  all  the  differ- 
ence between  profit  and  loss. 

The  contractor  should  deliberately  plan  whether 
to  engage  in  road  construction,  buildings,  founda- 
tions, tunneling,  excavation,  concrete  work,  sew- 
ers, water  works,  or  any  other  general  type  or 
special  class  of  construction,  according  to  his  ex- 
perience and  equipment,  and  by  timely  prepara- 
tion can  usually  secure  the  most  advantageous 
sort  of  work  and  avoid  that  for  which  he  is  less 
experienced  or  which  is  less  profitable. 

The  amount  of  work  should  bear  a  suitable  ratio 
to  his  resources,  equipment  on  hand  and  organ- 
ization, and  should  generally  not  be  great  enough 
to  extend  over  a  period  of  more  than  one  season 
or  one  year,  unless  provision  is  made  for  changed 
conditions  in  the  future.  The  pavments  should, 
of  course,  be  absolutely  certain  and  terms  should 
be  so  arranged  that  estimates  are  made  as  the 
work  advances  and  sufficient  to  cover  all  of  the 
labor  and  current  supplies,  leaving  the  contrac- 
tor's assets  free  for  emergencies  and  the  purchase 
of  plant  and  equipment.  If  possible,  thev  should 
be  arranged  so  as  to  make  the  heaw  pavments 
coriie  early  in  the  work  and  insure  the  actual  cost 
of  it.  leaving  a  small  and  diminishing  amount  of 
retained  percentage  for  final  payment. 

Conditions  should  include  a  careful  survey  of 
the  field,  an  investigation  (involving-  some  ex- 
pense, if  necessarv)  of  the  natural  resources  like 
sand  and  gravel  deposits,  locations  of  spoil  banks 
and  borrow  pits,  storage  yards,  transportation  fa- 
cilities and  subterranean  explorations  and  a 
knoAvledge  of  local  meteorological  data,  citv  or- 
dinances and  the  like,  together  with  anv  difficul- 
ties or  advantages  that  mav  be  anticipated  and  the 
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seasonable  time  for  doing  different  portions  of 
the  work  as  well  as  the  limited  time  for  its  com- 
pletion, all  of  which  should  be  scheduled  in  ad- 
vance. 

The  forms  of  contracts  and  specifications  are  of 
great  importance,  particularly  in  work  executed 
for  new  engineers  or  owners.  No  contract  should 
be  accepted  that  contains  indefinite  or  ambiguous 
clauses  or  is  unjust  or  unfair  in  its  requirements, 
as  some  municipal  contracts  are  notably.  Especial 
attention  should  be  paid  to  the  effect  of  increas- 
ing or  diminishing  estimated  unit  quantities  or  to 
changes  of  location  or  design ;  and  if  the  items  of 
the  contract  involve  uncertainties  such  as  special 
danger  from  flood  or  quicksand  or  traffic  or  labor 
difficulties,  the  bids  iluist  be  high  enough  on 
either  lump  or  unit  basis  to  provide  for  ample 
insurance,  or  else  the  contract  should  be  taken  on 
some  cost-plus  type  of  agreement  such  as  is  al- 
most universally  required  now  for  very  large  or 
long-continued  work. 

Liberal  estimates  must  be  made  for  labor  costs 
— increased  wages,  delay  by  strikes,  and  insuf- 
ficient or  inefficient  employees.  Competent  su- 
perintendents and  foremen  should  be  certainly 
available  and  the  leading  men  should  be  engaged 
in  advance  and  employed  as  soon  as  possible  on 
preliminary  work,  while  the  remainder  of  the 
forces  are  selected,  organized  and  trained  for  most 
efficient  service  early  in  the  execution  of  the  work. 

Materials  should  be  contracted  for  as  far  as 
possible  in  advance,  with  deliveries  provided  as 
required.  The  contract  should  permit  the  quan- 
tities to  be  increased  or  diminished  at  a  fixed 
price.  Wheil  materials,  such  as  sand,  gravel,  stone 
and  timber  can  be  supplied  by  the  contractor,  ar- 
rangements should  be  made  in  ample  time  for  the 
location  and  opening  of  quarries  and  the  installa- 
tion of  machinery. 

Transportation  should  be  provided  for  by  rout- 
ing different  supplies  far  enough  in  advance  to 
secure  a  choice  between  rail,  water  and  highway 
carriage,  and  to  permit  delivery,  if  desirable,  by 
automobile  trucks,  features  that  can  perhaps  be 
greatly  modified  by  the  ability  to  provide  ample 
storage  at  the  site. 

Great  importance  attaches  to  the  selection  of 
plant  and  equipment,  which  should  carefully  be 
studied  with  a  view  not  only  to  the  most  efficient 
and  economical  execution  of  the  work,  but  also 
to  the  utilization  of  plant  on  hand,  the  purchase 
of  standard  equipment  in  the  open  market  or  from 
contractors  completing  their  jobs,  and  to  its  fu- 
ture use  or  sale  on  the  termination  of  the  work 
in  hand. 


Boston  Refuse  Disposal  Company 
to  Quit 

The  company  disposing  of  the  refuse  of  Boston 
has  notified  the  city  that  it  will  be  unable  to  carry 
out  its  contract,  which  calls  for  continuing  the 
disposal  of  refuse  until  July  1,  1922.  and  requests 
that  it  be  permitted  to  cancel  the  contract  effec- 
tive April  1,  1921.  If  the  city  will  consent  to  this, 
the  company  agrees  to  pay  it  $100,000,  which  is 
the  amount  of  its  bond,  and  release  all  claim  it 


has  to  the  buildings  at  Spectacle  Island,  where  its 
l)lant  is  located. 

This  plant  went  into  operation  in  1912,  al- 
though comparatively  little  actual  disposal  work 
was  done  the  first  year.  It  is  reported  that  the 
city  officials  were  under  the  impression  that  the 
company  was  making  considerable  money,  but  its 
recent  action  would  indicate  that  this  was  not  the 
case.  Its  own  explanation  is  that,  because  of  poor 
separation  of  the  refuse  into  the  several  classifica- 
tions of  ashes,  street  sweepings,  rubbish  and  garb- 
age, especially  the  introduction  of  much  solid 
matter  into  the  garbage,  the  expense  of  treatment 
had  been  greater  than  anticipated  and  the  ma- 
chinery had  been  put  into  such  condition  that 
extensive  repairs  will  be  necessary  at  once  if  it 
is  to  continue  operating  for  approximately  two 
years  more.  In  addition  to  this,  labor  has  in- 
creased 150  per  cent  since  the  beginning  of  the 
contract,  gasoline  240  per  cent,  coal  400  per  cent, 
and  the  repair  parts  of  the  machinery  also  have 
increased  in  price  as  well  as  in  the  number  it  has 
been  necessary  to  purchase.  The  company.  The 
Boston  Development  &,  Sanitary  Company,  has 
nothing  to  do  with  the  collection  of  the  refuse, 
but  receives  it  at  the  water  front  and  takes  it 
down  the  harbor  to  its  treatment  plant. 

Mayor  Peters  had  begun  some  action  anticipa- 
tory of  the  expiration  of  the  contract  and  was 
expecting  to  appoint  a  committee  to  consider  the 
broad  question  of  refuse  disposal,  with  the  idea 
that  it  would  have  nearly  two  years  in  which  to 
study  the  problem.  This  action  of  the  contract- 
ing company  would  seem  to  necessitate  hasten- 
ing matters,  leaving  only  six  months  in  which  to 
prepare  for  some  other  method  of  disposal.  It  has 
been  suggested  that  the  city  may  decide  to  adopt 
incineration  rather  than  utilization.  The  plant  at 
Spectacle  Island  is  said  to  have  always  given  forth 
odors  which  have  been  seriously  objected  to  by 
neighboring  communities. 


Philadelphia-Camden  Bridge  Commission 

The  joint  bridge  commission  has  been  selected 
to  have  charge  of  the  construction  of  the  bridge 
to  join  the  cities  of  Philadelphia  and  Camden, 
one  of  the  most  expensive  bridge  propositions  now 
under  consideration  in  the  country.  The  engi- 
neers consist  of  George  S.  Webster,  chief  of  the 
Bureau  of  Surveys,  representing  Pennsylvania ; 
Lawrence  A.  Ball  of  East  Orange,  N.  J.,  repre- 
senting New  Jersey ;  and  Ralph  Modjeski,  con- 
sulting engineer  of  Chicago  and  New  York,  repre- 
senting a  neutral  state.  This  commission  is  to 
"proceed  with  the  work  of  preparing  general 
•plans  and  a  report  which  shall  include  traffic  cen- 
sus, land  values,  conditions  of  foundations  and 
estimates  of  cost  at  the  three  most  favorable  sites, 
and  the  making  of  recommendations  as  to  the 
location,  height,  structure,  clearances,  capacity, 
and  such  other  details  as  may  seem  to  them  ad- 
visable in  planning  a  bridge  over  the  Delaware 
river  between  the  cities  of  Philadelphia  and  Cam- 
den." The  expenses  of  the  preparation  of  the  re- 
port are  to  be  limited  to  $100,000,  of  which  the 
members  of  the  board  receive  $50,000. 
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More  than  33,000,000  aliens,  90  per  cent  of  them  from  Europe,  have  arrived, 
n-ostly  in  four  ^reat  waves  with  crests  in   1854,  1873,  1882  and  1907. 


I  roll)  tlir  ili)-.r  ni  ilu-  revolutionary  war  until 
thr  war  of  ISli  tluTo  was  a  considcral)lc  but  un- 
recorded ajuount  of  itutnigralion  into  the  I'nitcd 
States.  It  decreased  during;  the  war  of  1812  and 
after  the  close  of  the  war  in  1H15,  increased  to 
JtX),(XX)  in  1817,  a  large  proi)ortion  of  the  arrivals 
being  sturdy,  industrious  workers.  Nearly  all  of 
these  became  permanent  residents  and  helped  to 
settle  and  develop  the  country,  as  many  have 
since  done,  but  in  a  proportion  decreasing  as  the 
area  of  unsettled  territory  and  of  free  lands  for 
homesteading  has  decreased.  Meantime  larger 
and  larger  numbv^rs  have  been  employed  in  mills, 
shops  and  on  the  vast  amount  of  construction 
work  that  required  men  by  hundreds  and  thou- 
sands and  an  increasing  number  have  concen- 
trated in  the  seaboard  and  other  large  cities. 
Many  have  been  frankly  migratory,  remaining  in 
this  country  only  long  enough  to  accumulate  the 
desired  amount  of  earnings  which  they  have  car- 
ried back  to  their  native  countries  to  invest. 

In  March,  1819,  Federal  legislation  was  en- 
acted that  regulated  ship  transportation  of  immi- 
grants and  provided  for  recording  the  number, 
age,  sex  and  occupations  of  arriving  emigrants. 
These  records,  since  then  much  amplified,  show 


ilial  from  \XV)  until  IVI^  there  have  landed  in 
I  his  country  3.3,070,813  aliens — a  number  nearly 
equal  to  one-third  of  the  present  population  of  the 
I'nited  States,  which  has  increased  about  97,- 
000,000  since  1819. 

The  great  majority  of  the  immigrants  have 
been  day  workers,  commc^n  labor  j)rcponderating, 
with  a  goodly  number  of  skilled  laborers  and 
artisans  employed  in  special  occupations  and  man- 
ufactures. They  and  their  descendants  have  fur- 
nished a  large  proportion  of  the  manual  workers 
of  this  country,  but  in  the  degree  that  they  ac- 
quire citizenship  and  Americanization,  their  chil- 
dren enter  into  more  skilled  pursuits.  With  the 
great  increase  of  productive  and  construction  en- 
terprises, more  and  more  skilled  and  unskilled 
laborers  are  wanted,  the  demand  exceeds  the  sup- 
ply and  increasing  numbers  of  industrious  immi- 
grants are  more  and  more  necessary,  especially 
in  the  present  condition  of  world-wide  demands 
for  American  products  and  the  urgency  of  catch- 
ing up  with  our  deferred  maintenance  and  ex- 
tensions of  all  sorts. 

The  accompanying  chart,  prepared  by  the  U. 
S.  Bureau  of  Immigration,  shows  graphically  the 
\arying  rates  and  exact  amount  of  immigration 
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IHMInRATION   INTO  THE  UNITED   HTATKS 

FROM  THE  DIFFERENT  COUNTRIES 

AND  TOTAL   FROM   AU,  COUNTRIES 
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I.MMlilKATION    FKOM    THK    DIKFERENT   t"(  )r.\"TKIKS   AND  T   )TAL  FROM   AI.I,  (OIXTKIES  Dl'RIXi;  THE  I'AST  100  YEARS 


IMMK  .RATION    FROM    COUNTRIES    SENDING    FEW    ALIENS 

TO   UNITED   STATES  IN   YEARS  FROM   1894 

TO   1919   INCLUSIVE 

for  the  century  closing  a  few  months  after  the 
•  end  of  the  world  war.  For  27  years,  until  1845, 
the  rate  was  fairly  regular,  increasing  from  8,385 
to  114,371.  From  1845  until  1918,  inclusive,  there 
have  been  enormous  fluctuations,  producing  four 
great  waves,  each  with  several  crests,  the  major 
ones  being  in  1854  (427,833  arrivals),  in  1873 
(459,803),  in  1882  (788,992),  and  in  1907  (1,285,- 
349  arrivals).  These  maximums  were  separated 
by  extreme  minimums  of  72,183  in  1862,  138,469 
in  1878,  229,299  in  1898,  followed  bv  a  great  drop 
to  110,618  in  1918. 

Most  of  these  variations  are  easily  traceable  to 
national  conditions,  which  either  forced  people  to 
leave  their  native  countries  or  invited  or  repelled 
them  here.  The  first  wave  was  influenced  by  fam- 
ine in  Ireland  and  revolution  in  Germany.  The 
next  wave  coincided  with  increased  prosperity 
following  our   civil   war ;  the  third   wave   corre- 


sponded to  a  great  shifting  of  the  source  of  im- 
migration from  northern  and  western  Europe  to 
southern  and  eastern  Europe,  which  furnished 
only  11  per  cent  in  1882  but  75  per  cent  in  1902. 
The  fourth  wave,  1901-1914,  inclusive,  is  the 
greatest  of  all  and  corresponds  with  great  pros- 
perity and  enormous  construction  in  this  country 
coincident  with  serious  political,  industrial  and 
economic  troubles  and  unrest  abroad. 

SOURCES    OF    IMMIGRANTS 

At  first  the  great  majority  of  immigrants  came 
from  Great  Britain  and  Ireland  ;  after  1820  increas- 
ing numbers  came  from  Germany,  until  its  maxi- 
mum of  1882,  followed  by  a  decreased  yearly  rate 
of  17,000  to  40,000  from  1895  until  1914,  when  it 
almost  ceased  with  the  beginning  of  the  world 
war,  the  total  being  much  less  than  from  Great 
Britain. 

Italy  and  Russia  were  almost  negligible  until 
1882.  Since  then  both  have  increased  steadily 
and  enormously  until  almost  obliterated  in  1915 
by  the  great  war.  Italy  sent  32,160  in  1882,  a 
maximum  of  77,647  in  1903,  and  29,391  in  1914. 
Russia  was  21,590  in  1882,  a  maximum  of  about 
291,000  in  1913,  and  255,660  in  1914.  Austria- 
Hungary  was  27,935  in  1881,  a  maximum  of  338,- 
452  in  1907.  and  278,152  in  1914.  Scandinavia 
averaged  approximately  50,000  per  vear  from  1869 
to  1914,  with  extremes  of  11,274  in'l877  and  105,- 
326  in  1882. 


(>(  ii.r.i  It  '*.    1«)20 


I'  [    HI,  I  C      W  ()  K  K  S 


M') 


Suniinaiy  of  Arrlvnlx  from  IHl*)  to  l';lV 

I'uial  inimi-     IVr  ciiil 
Cotiiilry  uraliuii.         <>|'  total. 

rnitod    KiiiKiI'Mii  s.;.'()r>,(i7:.  :M.7 

Cirniaiiv    :.,  (■M..'l.t'.i  Klf. 

Italv    .  .' I.KMt.Mo  \::.\ 

Aiistria-HuiiKaiv                            »,(M1m,.|1s  l;,-.:t 

Uiissia    '. ::.:ni.i(iii  mo 

Scandinavia     •-Mai.lll  '•.  I 

OlluT    cminirios    .'),««4.887  ir.f» 

Oiiriii};  llu-  cciitiUN  lUDii'  than  00  per  cont  of  the 
inimi.i;raiils  came  from  luimpe  and  2.4  per  eeiit 
from  Asia. 

The  al)()\i'  data  have  l)rcn  (|eri\e(l  from  the  re- 
]>()rts  of  the  C"ommissit)ner  (ieneral  of  Immigra- 
tion, and  are  therefore  authoritatix  e. 

FORECAST 

I'^roni  an  analysis  of  the  records  and  a  study 
of  political  and  industrial  conditions  in  America 
and  foreign  countries,  the  Immigration  I'urcau 
concludes  that,  unless  immigration  is  actually  re- 
stricted by  the  United  States  or  restricted  or  for- 
bidden by  European  countries,  it  will  greatly  in- 
crease ;  the  amount  dependent  largely  on  the  ra- 
tio between  inducements  in  this  country  and  the 
holding  power  of  foreign  countries. 

Although  great  discomfort  and  political  unrest 
prevail  abroad,  the  hope  of  improved  future  con- 
ditions may  keep  many  of  the  immigrant  class  at 
home;  while  officers,  landowners,  small  capitalists 
and  others  who  most  feel  the  burden  of  changed 
conditions  may  emigrate  for  relief ;  and  this,  it  is 
believed,  will  cause  a  great  increase  of  immi- 
grants from  that  class  in  CJermany. 

When  approximately  normal  conditions  have 
been  restored  in  central  and  western  Europe,  it  is 
likely  that  Hungarians  will  find  home  conditions 
more  favorable,  and  their  immigration  will  be  re- 
duced. In  Austria,  the  present  economic  condi- 
tions are  likely  to  produce  heavy  emigration. 
Very  large  emigration  may  be  expected  from  Rus- 
sia, whatever  may  be  the  outcome  of  the  political 
situation  there. 

Italy,  one  of  the  most  densclv  populated  coun- 
tries in  Europe,  has  hitherto  furnished  the  third 
largest  number  of  immigrants  to  the  United  States 
and  notwithstanding  heavy  losses  in  man  power 
during  the  war,  is  still  over-populated  and  will  al- 
most certainly  add  a  large  number  of  immigrants 
in  the  fivture. 

It  is  thought  that  Turkish  immigration  may  be- 
come a  factor  in  the  alien  exodus  from  the  Near 
East.  No  especial  change  in  the  immigration 
movement  from  France  is  expected.  Immigration 
from  Spain  and  Portugal  was  not  materially  dis- 
turbed before  the  United  States  entered  the  war 
and  it  is  expected  it  may  resume  normal  condi- 
tions except  as  diminished  by  the  operation  of  the 
illiteracy  test.  A  continuance  and  perhaps  an  in- 
crease of  immigration  from  Great  Britain  and  Ire- 
land is  expected. 

From  the  neutral  countries  a  considerable  in- 
flux of  deferred  immigration  may  be  expected. 
It  is  thought,  in  the  light  of  former  experiences, 
that  future  immigration  from  enemy  countries 
will  not  long  be  seriously  deterred  on  account  of 
war  feelings. 


While  it  is  estimated  that  perhaps  8,fXXj,Cj(X) 
men  of  the  ages  from  which  most  immigrants 
come  were  lost  in  conflict,  and  many  more  were 
injured  so  as  to  make  them  inadmissable  to  this 
(ounlry,  the  heavy  burdens  that  I'.uropcan  coun- 
tries must  bear  will  make  it  so  difficult  to  earn 
a  living  and  so  many  men  may  be  released  by  the 
disbaiKling  (jf  armies,  that  there  will  still  be  many 
immigrants  available. 

I'Vom  all  these  conclusions  the  reader  himself 
may  deduce  that  the  facts  and  conditions  indicate 
a  large  potential  supi)ly  of  men  who  will  desire 
to  emigrate  to  this  country  and  who  will  do  so 
unless  prevented. 


Federal    Eleelrieal     Kail- 
way  Coniniission   Report 


Recommends  control  of  service  and  rate, 
economical  operation,  improved  equip- 
ment, expansion,  fair  profits,  elimination 
of  excessive  assessments,  regulation  of 
competing  automobile  service,  arbitra- 
tion of  labor  disputes,  reduction  of  capi- 
talization, and  private  ownership. 


The  P^ederal  Electric  Railway  Commission, 
appointed  by  President  Wilson,  May  31st,  1919, 
to  investigate  the  street  railway  situation  is  com- 
posed of  eight  prominent  men  representing  the 
principal  interests  directly  involved,  viz : 

Charles  E.  Elmquist,  president  and  general 
solicitor  of  the  National  Association  of  Railway 
&  Utilities  Commissioners. 

Edwin  W.  Sweet,  Assistant  Secretary  of  Com- 
merce, representing  the  Department  of  Com- 
merce. 

Philip  R.  Gadsdon,  representing  the  American 
Electric  Railway  Assocition. 

Royal  Meeker,  Commissioner  of  Labor  Statis- 
tics, Department  of  Labor,  representing  that 
Department. 

Louis  B.  Wehle,  general  counsel  of  the  War 
Finance  Corporation,  representing  the  Treasury 
Department. 

Charles  W.  Beall,  of  Harris,  Forbes  &  Com- 
pany, New  York,  bankers,  representing  the  In- 
vestment Bankers'  Association  of  America. 

William  D.  Mahon,  president  of  Amalgamated 
Association  of  Street  &  Electric  Railway  Em- 
ployees of  America,  representing  that  association, 

George  L.  Baker,  ]Mayor  of  Portland,  Oregon, 
representing  the  American  Cities'  League  of 
Mayors. 

Their  report  made  public  late  in  August  con- 
tained the  following  conclusions  and  recom- 
mendations : 

1.  The  electric  railway  furnishing  transporta- 
tion upon  rails  is  an  essential  public  utility,  and 
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should  have  the  sympathetic  understanding  and 
co-operation  of  the  public  if  it  is  to  continue  to 
perform  a  useful  public  service. 

2.  The  electric  railway  has  been,  and  will  con- 
tinue to  be,  a  public  utility,  subject  to  public  con- 
trol as  to  the  extent  and  character  of  the  service 
it  renders,  and  as  to  the  rates  it  charges  for  such 
service. 

3.  It  is  of  the  highest  importance  that  both  the 
total  cost  of  the  service  and  the  cost  to  the  in- 
dividuals who  use  it  shall  be  kept  as  low  as  possi- 
ble without  injustice  to  those  who  take  part  in 
producing  it. 

4.  The  electric  railway  industry  as  it  now 
exists,  is  without  financial  credit,  and  is  not 
properly  performing  its  public  function. 

5.  This  condition  is  the  result  of  early  financial 
mismanagement  and  economic  causes,  accentu- 
ated by  existing  high  price  levels  of  labor  and 
materials,  and  of  the  failure  of  the  uniform  unit 
fare  of  five  cents,  prescribed  either  by  statute  or 
by  local  franchise  ordinances  or  contracts  to  pro- 
vide the  necessary  revenues  to  pay  operating 
costs  and  to  maintain  the  property  upon  a  reason- 
able basis. 

6.  The  industry  can  be  restored  to  a  normal 
basis  only  by  the  introduction  of  economies  in 
operation,  improving  its  tracks,  equipment  and 
service,  and  securing  a  reasonable  return  upon 
the  fair  value  of  its  property  used  in  the  public 
service  when  honestly  and  effieciently  managed. 

7.  The  electric  railways  must  expand  to  meet 
the  growing  needs  of  their  communities :  there- 
fore, the  first  essential  is  to  restore  credit  in 
order  to  obtain  necessary  new  capital  for  the  ex- 
tension and  improvement  of  service. 

8.  Restoration  of  credit  involves  a  readjust- 
ment of  relations  which  will  remove  public 
antagonism,  provide  public  co-operation,  and  in- 
sure to  the  investor  the  intergrity  of  this  invest- 
ment and  a  fair  rate  of  return  thereon. 

9.  Effective  public  co-operatoin  should  be 
exercised  by  eliminating,  in  so  far  as  it  is  prac- 
ticable, special  assessments  for  sprinkling,  pav- 
ing, and  for  the  construction  and  maintenance  of 
bridges  which  are  used  by  the  public  for  highway 
purposes. 

10.  Extensions  into  new  territor}-  resulting  in 
special  benefits  to  the  properity  in  that  vicinity- 
should  be  paid  for  by  assessments  on  such  prop- 
erty in  proportion  to  the  benefits  received,  and 
that  the  amount  of  such  assessments  should  not 
be  added  to  the  physical  value  of  the  corporate 
propertv. 

11.  The  great  increase  in  the  use  of  private 
automobiles,  the  jitney  and  motor  buses,  has  in- 
troduced a  serious,  although  not  a  fatal,  com- 
petition to  the  electric  railway.  These  forms  of 
public  motor  conveyance  when  operated  as  pub- 
lic carriers,  should  properly  be  subject  to  equiva- 
lent regulatorv  provisions. 

12.  The  full  co-operation  of  labor  is  essential 
to  the  highest  prosperity  and  the  usefulness  of 
the  industry.  The  employees  engaged  in  this 
occupation  should  have  a  living  wage  and 
h<'»'i;uu*  hours  of  labor  and  working^  conditions. 
Thev  should  have  the  right  to  deal  collectively 
with  their  employers,  through  committees  or  rep- 


resentatives of  their  own  selection.  All  labor 
disputes  should  be  settled  voluntarily  or  by 
arbitration,  and  the  award  of  such  a  board  should 
be  final  and  binding  upon  both  parties.  It  is  in- 
tolerable that  the  transportation  service  of  a  city 
should  be  subject  to  occasional  paralysis,  whether 
by  strikes  or  by  lockouts. 

13.  A  private  industry  should  not  be  subsi- 
dized by  public  funds,  unless  it  is  imperatively 
necessary  for  the  preservation  of  an  essential  ser- 
vice, and  then  only  as  an  emergency  measure. 

14.  Unless  the  usefulness  of  the  electric  rail- 
ways is  to  be  sacrificed,  public  control  must  be 
flexible  enough  to  enable  them  to  secure  suffi- 
cient revenues  to  pay  the  entire  cost  of  the  serv- 
ice rendered,  including  the  necessary  cost  of  both 
capital  and  labor. 

15.  There  can  be  no  satisfactory  solution  of 
the  electric  railway  problem  which  does  not  in- 
clude the  fair  valuation  of  the  property  employed 
in  the  public  service,  and  where  that  is  done,  the 
companies  should  voluntarily  reduce  any  exces- 
sive capitalization  to  the  basis  of  such  value. 

16.  There  is  no  insuperable  objection  to  a 
large,  wideawake  city  having  exclusive  jurisdic- 
tion over  the  rates  and  services  of  public  utilities. 

17.  The  necessity  for  scientific  and  successful 
regulation  of  systems,  whether  large  or  sntall, 
and  especially  those  which  operate  through  sev- 
eral cities  and  villages  and  in  rural  territory, 
leads  to  the  conclusion  that  local  regulation 
should  generally  be  subject  to  the  superior  au- 
thority of  the  State,  whether  as  a  matter  of  origi- 
nal jurisdiction  or  through  the  medium  of  appeal. 

18.  Cost-of-service  contracts  are  in  the  experi- 
mental stage,  but  where  tried,  they  seem  to  have 
secured  a  fair  return  upon  capital,  established 
credit  and  effected  reasonably  satisfactory  public 
service.  Such  contracts  may  safely  be  entered 
into  where  the  public  right  eventually  to  ac- 
quire the  property  is  safeguarded. 

19.  The  right  of  the  public  to  own  and  operate 
public  utilities  should  be  recognized,  and  legal 
obstacles  in  the  way  of  its  exercise  should  be 
removed. 

20.  While  eventually  it  might  become  expe- 
dient for  the  public  to  owm  and  operate  electric 
railways,  there  is  nothing  in  the  experience  thus 
far  obtained  in  this  country  which  will  justify  the 
assertion  that  it  will  result  in  better  or  cheaper 
service  than  privately  operated  utilities  could 
afford  if  properly  regulated. 

21.  Public  ownership  and  operation  of  local 
transportation  systems,  whether  or  not  it  be  con- 
sidered ultimately  desirable,  is  now,  because  of 
constitutional  and  statutory  prohibitions,  finan- 
cial and  legal  obstacles,  the  present  degree  of 
responsibility  of  our  local  governments,  and  the 
state  of  public  opinion,  practicable  in  so  few  in- 
stances, that  private  ownership  and  operation 
must  as  a  general  rule  be  continued  for  an  ex- 
tended period. 

22.  If  the  reforms  incident  to  public  regula- 
tion which  we  suggest  in  this  report  should  not 
result  in  making  private  ownership  satisfactory 
to  the  public,  such  reforms  should  at  least  enable 
public  ownership  to  be  established  upon  a  just 
--nul  equitable  basis. 
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Sclccling  Corn  pound    Meters 


The  Hartford  Water  Department  uses  compound  meters  for  all  sizes  over 
two-inch,  and  installs  different  makes,  each  where  its  peculiarities  best  meet 
the  conditions  of  the  service  in  question.  The  peculiarities  of  the  several 
makes  are  studied,  as  described  by  J.  Iv  Garratt.  enj^ineer  of  the  Depart- 
ment,   in    this   article. 


The  Hoard  of  W  atrr  Conunis.-^ioncrs  of  Hart- 
ford. Conn.,  uses  compound  meters  on  a  consider- 
able number  of  services,  and  has  investij^atcd 
quite  thorouj^hly  the  characteristics  of  each  of 
the  compound  meters  on  the  market  and  the  con- 
ditions for  which  each  is  best  suited.  Some  of 
the  conclusions  and  conditions  were  described  by 
j.  E.  (Jarratt.  office  engineer  of  the  board,  in  a 
paper  before  the  N.  K.  Water  Works  Association, 
from  which  the  following^  is  abstracted  : 

Compound  meters  are  used  in  Hartford  almost 
exclusively  where  the  size  exceeds  2  inches.  In 
some  cases,  instead  of  using^  a  compound  meter,  a 
compounding  valve  is  purchased  and  used  in  con- 
nection with  a  large  and  small  meter  of  ordinary 
make,  giving  such  combinations  as  a  Hersy-Crest 
compound  meter,  a  Nilo-Thompson,  etc.  Of  the 
several  compound  meters  each  has  its  own  pecu- 
liarities. One  may  have  the  largest  capacity  of  a 
given  size,  but  also  the  greatest  weight  to  be 
handled  and  the  largest  space  for  setting.  An- 
other may  require  a  straight  run  of  pipe  on  the 
inlet  end  in  order  that  it  may  register  properly ; 
a  third  may  be  light,  compact,  well  made  and 
easily  handled  by  one  man,  yet  be  of  too  small 
capacity  for  compound  meter  service.  Of  two 
having  equal  capacity  and  dependability,  one  may 
be  heavier  to  handle  but  take  up  less  space  than 
the  other;  or  it  may  be  possible  to  dismember 
and  enter  one  of  them  through  a  small  opening 
through  which  the  other  cannot  be  entered. 

In  selecting  compound  meters,  the  Hartford 
Water  Department  considers  the  following 
points : 

1.  Loss  of  pressure  at  various  rates,  low  as 
well  as  high. 

2.  Accuracy  of  registration,  with  special  re- 
gard to  the  accuracy  at  the  point  where  the  flow 
begins  to  pass  through  the  large  meter. 

3.  Effect  of  entrance  disturbances  on  the  ac- 
curacy of  registration. 

In  selecting,  from  the  several  kinds  which  it 
purchases,  the  particular  meter  for  a  given  in- 
stallation, the  department  considers  further  the 
following  points : 

1.  Loss  of  pressure  at  the  rates  expected  on' 
the  installation. 

2.  Rate  at  which  compound  val\-cs  begin  to 
open  with  relation  to  possible  uses  at  that  point. 

3.  Weight  in  connection  with  meter  setting. 

4.  Space  occupied,  if  available  space  for  set- 
ting meter  is  small. 

The  most  serious  consideration  is  the  effect  of 
angles  or  bends  in  the  pipe  on  the  accuracy  of 


registration.  Several  makes  of  compound  meters 
are  in  no  way  affected  by  bends  in  the  entrance 
pipe,  but  one  or  two  require  a  straight  entrance 
run  of  pipe  of  the  same  size  as  the  meter  without 
valves  or  other  disturbing  elements.  One  meter, 
for  instance,  showed  the  percent  of  flow  regis- 
tered to  vary,  when  there  was  an  elbow  to  the 
left  in  the  inlet  pipe,  7.4  per  cent  when  there  was 
1  foot  of  straight  inlet,  L5  per  cent  where  there 
was  2  feet,  4.6  per  cent  when  there  was  3  feet,  and 
2.4  per  cent  when  there  was  4>4  feet.  The  same 
meter  showed  a  change  in  percent  of  registration 
of  about  2  per  cent  when  a  valve  on  the  inlet  side 
was  three-quarters  closed. 

In  all  compound  meters,  at  that  rate  of  flow 
where  the  weighted  check  valve  begins  to  open, 
the  percentage  of  registration  is  low,  although 
the  sag  in  the  percentage  curve  is  much  greater  in 
some  makes  than  in  others.  Also,  the  loss  in 
pressure  increases  at  this  point,  being  as  much 
as  10,  15  or  even  20  pounds  in  some  meters. 
One  meter,  for  instance,  showed  15  pounds  pres- 
sure just  before  the  check  valves  opened,  the  pres- 
sure dropping  immediately  and  being  only  7 
pounds  when  the  quantity  passed  was  three  times 
as  great  as  that  when  the  pressure  was  maximum. 

There  are  sometimes  such  conditions  of  use 
that  the  bulk  of  the  flow  is  about  at  the  rate 
where  the  percentage  of  registration  is  low.  An 
effort  should  be  made  in  such  a  case  to  select  a 
make  of  compound  meter  which  changes  from 
small  to  large  meter  at  some  other  rate  of  flow. 
Mr.  Garratt  cited  an  instance  in  which  the  archi- 
tect of  a  building  with  a  restaurant  on  the  top 
floor  insisted  on  a  3-inch  compound  meter  whose 
pressure  loss  mounted  rapidly  to  10  pounds  at  a 
rate  of  about  1.5  cubic  feet  per  minute  and  then 
dropped  back  quickly  to  2^2  pounds.  This  build- 
ing used  water  at  a  rate  close  to  1.5  cubic  feet, 
and  as  the  building  was  high  and  the  pressure  in 
the  mqins  low  at  this  point,  it  was  difficult  to  ob- 
tain supply  at  the  top  of  the  building;  but  had 
a  2-inch  disc  meter  been  installed,  as  the  depart- 
ment had  recommended,  the  loss  of  pressure 
would  have  been  less  than  1  pound. 

At  least  one  type  of  compound  metev  has  ad- 
justable weights  on  the  compounding  valve  so 
that  it  can  be  made  to  open  at  any  desired  rate 
of  flow.  Before  this  was  realized  by  the  depart- 
ment, it  had  installed  such  a  compounding  valve 
on  a  4-inch  line  supplying  a  power  station.  Pre- 
vious to  this,  a  compound  meter  had  been  installed 
on  this  line  and  the  disc  of  the  small  by-pass 
meter  had  broken  and  been  replaced  three  times. 


352 


PUBLIC     WORKS 


Vol.  49,  No.  15 


Investigation  showed  that  the  small  meter  had 
passed  000,000  cubic  feet  of  water  and  the  large 
4-inch  meter  slightly  less  than  this  amount.  This 
was  remedied  by  removing  some  of  the  weight 
from  the  compounding  valve. 

Sellers  of  compound  meters  place  great  empha- 
sis on  the  great  reduction  such  meters  make  in 
the  amount  of  water  which  passes  the  meter  with- 
out being  registered.    So  far  the  Hartford  depart- 


ment has  not  been  able  to  get  many  figures  on 
this.  The  compound  meters  have  been  princi- 
pally new  installations  and  the  few  which  they 
have  compounded  themselves  have  been  on  fac- 
tories and  power  stations  where  the  use  of  water 
was  very  erratic  and  variable. 

The  department  makes  yearly  tests  of  all  large 
meters,  in  place,  testing  them  on  small  flows  as 
well  as  on  large,  and  so  keeps  them  in  good  shape. 


Construction  Questions  Answered 

Suggestions  as  to  methods,  'wrinkles'  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Installing  Pipes  Tliiovigli 
Railroad  Embankments 

In  the  construction,  maintenance  and  repair  of 
water  supply  and  sewer  systems  and  electric  con- 
duits, it  sometimes  happens  to  be  necessary  to 
carry  pipes  under  railroad  lines  built  on  an  em- 
bankment. Usually  the  railroads,  whether  steam 
or  electric,  have  practically  continuous  traffic, 
which  is  especially  heavy  and  high-speed  for 
steam  roads,  so  that  any  interruption  or  retard- 
ing of  service,  or  any  operations  that  might  pos- 
sibly jeopardize  the  road-bed,  are  strongly  op- 
posed and  usually  absolutely  prohibited,  thus 
making  it  impracticable  to  carry  the  pipes 
through  the  embankment  by  open  cut  in  the  same 
manner  that  they  can  be  carried  in  other  places 
or  by  supporting  the  tracks  on  overhead  bridges 
or  by  diverting  them  temporarily  on  by-passes, 
as  can  often  be  done  with  street  and  highway 
traffic. 

Either  the  contractor  must  find  some  method  of 
construction  that  is  unobjectionable  to  the  rail- 
road or  sometimes,  at  great  expense  and  delay, 
he  can  have  the  crossing  made  by  the  railroad 
authorities,  an  alternative  that  is  generally  very 
costly  and  troublesome. 

The  obvious  method  by  tunneling  is  likely  to 
cause  troublesome  settlement  of  the  track  and 
possibly  seriously  endanger  traffic,  because  it  is 
very  difficult  to  tunnel  close  to  the  surface  with- 
out bleeding,  especially  in  filled  or  made  soil  and 
where,  as  in  this  case,  it  is  subject  to  heavy  loads 
and  vibrations.  In  addition,  the  embankment  is 
almost  always  of  minimum  width  and  with  slopes 
approximating  the  angle  of  stability  of  the  ma- 
terial, so  that  little  factor  of  safety'exists. 

Even  if  tunneling  methods  were  acceptable  to 
the  railroad  companies,  few  general  contractors 


have  competent  tunneling  workmen  or  superin- 
tendents available  and  should  hesitate  about  un- 
dertaking such  critical  work,  therefore,  tunnel- 
ing may  well  be  eliminated  in  ordinary  cases. 

The  question  then  becomes,  in  most  cases,  how 
to  install  water  or  sewer  pipes  from  4  to  36  inches 
in  diameter  and  from,  say,  30  to  150  feet  long,  at 
elevations  5  feet  or  more  below  rail  level  and  not 
far  below  the  original  surface  of  the  ground. 

JACKING    SMALL    PIPES 

The  method  of  jacking  has  been  successfully 
used  for  the  installation  of  pipes  without  previ- 
ous excavation  through  railroad  embankments 
up  to  100  feet  or  more  in  thickness.  For  pipes  of 
small  diameter  or  short  length,  this  is  a  very 
simple  and  easy  operation  involving  simply  the 
provision  of  a  solid  bulkhead  or  other  support  to 
resist  the  horizontal  reaction  of  a  jack  sufficiently 
powerful  to  drive  the  pipe. 

The  exacavation  is  stopped  at  the  point  where 
its  farther  progress  might  possibly  endanger  the 
embankment;  the  pipe  is  carefully  aligned  both 
horizontally  and  vertically,  and  the  jack  inserted 
between  its  outer  end  and  a  bulkhead  or  reaction 
support.  Provision  must  be  made  to  hold  the 
rear  end  of  the  pipe  in  a  cradle  with  devices  to 
keep  it  in  place.  Blocking  or  struts  varying  in 
length  by  the  stroke  of  the  jack,  should  be  pro- 
vided and  as  fast  as  the  jack  drives  the  pipe  for 
its  full  stroke  these  fillers  should  be  successively 
inserted  until  the  pipe  has  been  driven  the  full 
pipe  length;  then  another  pipe  is  jointed  to  it 
and  both  together  are  driven  forward  as  before 
until  the  forward  end  of  the  first  pipe  emerges 
on  the  opposite  side  of  the  ambankment. 

For  screwed  pipe  of  small  diameter  the  work 
should  be  easy  and  rapid  if  rocks,  timber  or  other 
obstacles  are  not  encountered  and  these  are  sel- 
dom met  with  in  ordinary  railroad  embankments. 
For  a  stone  embankment,  of  course,  this  method 
is  not  applicable. 

For   pipes   up   to  6  inches   in   diameter   better 
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|)r()j;rc'ss  will  prDhably  l)c  attained  by  providing 
a  loiiiral  pilot  or  driving  head  for  the  forward 
end  of  the  i)ipr.  and  the  force  re(iuired  for  driv- 
ing would  he  approximately  equivalent  to  the 
friction  on  the  pipe,  and  up  to  lengths  of  100  feet 
it  would  prohahly  be  within  the  limits  of  a  power- 
ful screw  or  ratchet  jack.  If  one  of  these  jacks 
proves  insufficient,  it  could  easily  be  supple- 
mented by  one  or  more  additional  jacks  arranged 
synmu'trically  about  the  center  line  of  the  pipe 
and  bearing  against  a  iacking  piece  attached  suc- 
cessively to  i-aeli  additional  length  of  i)ipc 
jointed   on. 

The  skin  friction  may  vary  from  50  pounds  or 
less  up  to  several  hundred  pounds  per  sfiuare  foot 
of  e.xterior  surface,  according  to  the  depth  below 
the  surface,  the  character  of  material  and,  if  be- 
low ground  water  level,  the  amount  of  water  en- 
countered. Tt  is  likely  to  be  less  in  the  embank- 
ment proper  than  if  the  pipe  is  being  driven 
through  the  natural  soil  below  the  base  of  the  em- 
bankment. J^ome  idea  as  to  whether  the  soil  is 
loose  and  can  be  penetrated  easily  or  not  may  be 
gained  by  inspection  and  by  sounding  with  a 
small  steel  rod  driven  with  sledge  hammers,  but 
it  is  impossible  to  calculate  accurately  in  advance 
how  hard  the  driving  will  be,  and  it  is  best  to  be 
assured  of  additional  or  more  powerful  jacks  if 
the  first  one  does  not  suffice.  For  loads  of  more 
than  25  tons,  hydraulic  jacks,  which  can  be  had 
up  to  100  tons  capacity  or  even  more,  should  be 
used.  \\'hcre  one  jack  can  be  made  to  suffice, 
it  is  much  better  to  use  it  placed  in  the  axis  of 
the  pipe  than  to  endeavor  to  use  several  jacks, 
ft  is  likely  to  be  difficult  to  locate  more  than  two 
jacks  for  convenient  operation  or  to  drive  them 
with  exact  regularity  and  synchronization,  thus 
making  it  more  difficult  to  maintain  the  align- 
ment of  the  pipe. 

LARGE   DIAMETER   PIPES 

For  pipes  more  than  6  inches  in  diameter  it  is 
possible  to  omit  the  pilot  and  to  drive  the  pipe 
with  the  front  end  open,  thus  permitting,  every 
time  the  jack  is  removed,  the  insertion  of  a  long- 
handled  spoon,  auger,  or  other  device  to  loosen 
or  remove  the  earth  in  front  of  the  pipe,  thus 
facilitating  the  driving.  With  pipes  of  30-inch 
diameter  it  is  possible  for  the  jacks  to  be  ar- 
ranged to  bear  on  collars  or  suitable  frames  at- 
tached to  the  rear  end  and  permitting  the  free 
entrance  into  the  pipe  of  a  laborer  who  can  crawl 
through  and  continuously  excavate  the  material 
in  advance,  provided  it  is  of  such  character  that 
there  is  no  indication  of  bleeding  or  settlement 
of  the  track  above. 

If  the  pipe  is  cast  iron  with  short  lengths  and 
hub  and  spigot  joints,  the  latter  will  create  an 
excessive  resistance  to  jacking  and  probably,  if 
not  corrected,  will  make  it  impracticable  except 
for  short  pipes  of  small  diameter.  However,  if 
such  pipe  is  jacketed  with  wood  staves  or  some 
other  device  that  provides  a  uniform  diameter 
and  smooth  exterior  surface,  the  resistance  to 
jacking  will  be  greatly  reduced  to  correspond 
with  that  of  screwed  or  riveted  steel  pipe. 

For  embankments' not  more  than  10  or  15  feet 
high,  pipes  can  usually  be  driven  under  two  or 
three    tracks,    but    if    embankments    are    much 


higher  or  the  number  of  tracks  much  greater,  the 
width  at  the  base  is  likely  to  be  so  much  increased 
that  the  difficulty  of  driving  b(M:omes  excessive. 
This  may  be  somewhat  reduced  in  the  case  of  high 
eMd)ankments  by  trenching  into  the  bottom  of 
the  end)ankment  as  far  as  permissible  on  both 
sides,  great  care  being  taken  to  thoroughly  sheet 
and  brace  both  the  sides  and  the  ftjrward  end  of 
the  excavations  so  that  no  settlement  or  displace- 
ment of  the  embankment  can  occur.  In  this  way 
•  hiving  may  be  eliminated  at  the  toes  of  the  em- 
baidstnent  and  be  necessary  only  directly  under 
and  a  little  beycjnd  the  tracks. 

DHIVI.Vr,    FROM    OI'POSITI':    SIDES 

ripe  large  enough  for  men  to  excavate  from  the 
interior  may  be  driven  from  both  sides  of  the 
( inbankment  to  meet  at  the  center,  thus  reducing 
the  resistance  for  each  section  and  practically 
<loubling  the  possible  length  across  it,  but  except 
for  culverts  or  similar  structures,  this  method 
would  be  subject  to  objections  arising  from  the 
difficulty  in  making  a  joint  between  the  two  sec- 
tions that  would  be  satisfactory  to  the  engineer, 
and  the  difficulty  of  driving  with  sufficient  ac- 
curac}'  to  insure  a  perfect  meeting  underneath 
the  embankment  would  require  extreme  delicacy 
and  precision  of  measurements  and  adjustments 
and  very  great  skill  in  the  execution  of  the  work 
and  might  cjuite  likely  involve  the  necessity  of  a 
special  joint  that  might  require  enlarged  excava- 
tion where  the  pipes  met. 

Dri\-ing  from  opposite  sides  of  the  embankment 
might  be  considerably  facilitated  by  driving  a 
preliminary  pilot  rod  or  pipe  of  small  diameter 
that  could  be  forced  through  the  embankment 
from  side  to  side  in  the  axis  of  the  required  lo- 
cation. This  pilot  could  then  be  used  as  a  center 
of  the  alignment,  on  w^hich  the  two  sections  of 
large  pipe  could  be  threaded  with  suitable  bear- 
ings and  thus  have  their  directions  accurately 
controlled  until  they  met  at  the  center  of  the 
embankment  where,  however,  it  w^ould  be  neces- 
sary to  have  some  kind  of  joint  that  could  be 
made  from  within  the  pipe,  obviously  a  difficult 
one  to  design  and  construct. 

SUPPORTING  TRACKS 

\\'herc  the  difficulties  or  dimensions  are  very 
great,  the  jacking  method,  which  is  limited  in  ap- 
plication, must  be  dispensed  with  and  special  pro- 
\isons  made  either  for  tunneling  under  expert 
supervision  or  for  absolute  support  of  the  track 
while  either  tunneling  or  trench  work  is  carried 
on  under  it :  methods  w-hich  may  be  indispensible 
but  which  would  be  costly. 

This  can  be  accomplished  by  driving  piles  on 
both  sides  of  the  pipe  line  parallel  to  it,  and  sup- 
porting on  them  girders  that  form  regular  bridge 
spans  carrying  the  track  over  the  pipe.  The 
railroad  company  is  likely  to  insist  on  performing 
this  construction  in  a  manner  designed  by  its 
own  engineer  and  executing  it  with  its  own  force 
at  such  time  as  is  most  convenient  for  it.  after 
which  the  contractor  will  be  permitted  to  make 
the  necessary  excavation,  install  his  pipe  and  pay 
the  railroad's  bill,  a  contingency  which  should  be 
allowed  for  in  the  estimates  unless  he  is  assured 
that  the  jacking  method  will  be  practicable  and 
acceptable. 
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Recent  Legal  Decisions 


WHETHER     ADDITIONAL     MATERIAL     PAYABLE     FOR     AT 
CONTRACT   PRICE    OR   ON    QUANTUM   MERUIT 

A  contractor  contracted  to  furnish  material 
and  build  a  bridge  in  accordance  with  certain 
plans  and  specifications,  payment  to  be  made  on 
the  basis  of  the  weight  of  material  used.  On  a 
subsequent  change  of  the  plans,  requiring  a  ma- 
terially longer  bridge  and  more  material,  but  of 
the  same  kind,  the  contractor  without  objection 
proceeded  and  built  the  bridge.  In  an  action  for 
the  balance  due  it  was  held.  Keystone  Struc- 
tural Co.  V  Live-Belt  Co.,  265  Fed.'  320,  that  the 
price  was  to  be  measured  by  the  contract,  and 
not,  as  claimed  by  the  contractor,  on  quantum 
meruit.  The  doctrine  that  a  change  in  the  subject- 
matter  of  the  contract,  as  the  common  phrase  ex- 
presses it,  "breaks  the  contract,"  is  an  accepted, 
because  necessary,  doctrine,  when  the  principle 
on  which  it  rests  applies.  Whatever  work  is 
done,  or  materials  are  supplied,  if  not  done  f)r 
supplied  at  an  agreed  price,  must  necessarily  be 
priced  on  a  quantum  meruit.  The  doctrine  does 
not  apply,  however,  when  the  subject-matter  of 
the  contract  can  be  found  in  what  is  performed, 
and  the  change  is  only  by  way  of  addition  of 
other  work  and  material.  The  familiar  cases  of 
contract  price  and  "extras"  arise  from  this.  The 
"extras"  only  are  the  subject  of  the  implied  con- 
tract, and  necessarily  so,  because  the  contract 
price  for  one  thing  cannot  measure  a  different 
thing.  When,  however,  the  change  is  only  by 
way  of  additional  units,  the  contract  price 
governs.  There  is,  of  course,  no  obligation  to 
supply  more  than  is  called  for  by  the  contract ; 
but,  if  what  is  supplied  is  nothing  more  than 
additional  units  of  the  things  contracted  for,  the 
fair  implication  is  the  parties  have  agreed  to 
change  the  subject-matter  of  the  contract,  or 
there  is  an  implied  agreement  on  the  same  price. 
If  a  contractor  is  unwilling  to  exceed  his  con- 
tract obligation  on  the  contract  terms,  he  has 
only  to  say  so ;  but  if  he  is  willing  he  may,  and 
his  doing  it  justifies  the  finding  of  his  agreement 
to  do  so.  Of  course,  if  the  contract  price  cannot 
be  applied  to  what  is  done  beyond  the  contract,  it 
is  necessary,  as  well  as  equitable,  to  resort  to  an 
implied  quantum  meruit  contract. 


RIGHTS    OF    SURETY    AND    ASSIGNEE    OF    CONTRACTOR    IN 
MONEY   RETAINED 

A  construction  contract  authorized  the  board 
of  road  commissioners  to  retain  15  per  cent  of 
the  monthly  estimates,  and  the  surety  on  the 
contract  was  subrogated  to  and  had  assigned  to 
it  the  rights  of  the  board.  It  is  held,  O'Neil 
Engineering  Co.,  v.  First  Nat.  Bank  of  Paris 
(Tex.)  222  S.  W.  1091,  that  the  contractors 
assignment  of  the  remaining  85  per  cent,  gave 
its  assignee  rights  superior  to  the  board  and 
surety  so  long  as  the  contractor  was  carrying 
on  the  work  and  not  in  default.  The  contract 
provided  that  the  15  per  cent,  retained  should  be 
paid  on  or  before  the  fourth  Monday  of  the  month 


following  that  in  which  the  work  was  performed. 
The  warrant  for  the  work  done  in  the  previous 
month,  although  approved  on  the  4th  of  the 
month,  had  not  been  delivered  on  the  8th  of  the 
month,  when  the  contractor  defaulted.  A  bank 
which  had  an  assignment  of  warrants  to  become 
due  demanded  payment.  It  is  held  that  the  board 
was  warranted  in  retaining  the  amount  because 
of  default,  so  that  the  rights  of  the  surety,  to 
which  had  been  assigned  all  sums  retained,  etc., 
were  superior  to  those  of  the  bank. 


PART    OF    PAYMENT    TO    BECOME    DUE    BY    CITY    TO    CON- 
TRACTOR HELD  ASSIGNABLE 

In  an  action  against  a  contractor  by  the  as- 
signee of  part  of  a  payment  to  become  due  by  a 
city  on  performance  of  a  contract,  the  New  York 
Court  of  Appeals  holds,  Hinkle  Iron  Co.  v.  Kohn, 
128  N.  E.  113,  that  the  creation  of  ownership  of 
so  much  of  the  fund  as  was  assigned  was  not  de- 
pendent upon  the  consent  of  the  city  to,  or  the 
filing  of,  the  assignment.  Nor  was  it  affected  by 
the  fact  that  the  debt  was  to  be  created  and  the 
payment  was  to  become  due,  or  that  the  assign- 
ment was  of  the  part  only  of  the  designated  pay- 
ment. The  test  was  whether  or  not  the  assign- 
ment made  an  appropriation  of  the  fund,  so  that 
the  debtor  would  be  justified  in  paying  the  debt 
or  the  assigned  part  to  the  person  claiming  to  be 
the  assignee.  The  assignment  satisfied  the  test. 
The  contractor  received  the  entire  sum  of  the 
payment  from  the  city,  which  largely  exceeded 
the  sum  assigned  to  the  plaintiff,  and  deposited 
the  sum  to  its  credit  in  a  bank.  After  payment, 
the  sum  was  in  the  contractor's  possession  as  a 
special  deposit  or  bailment  for  the  plaintiff's 
benefit.  The  contractor  could  not  lawfully  ap- 
propriate it  to  another  purpose.  It  could  not  con- 
vert or  misappropriate  it,  without  making  itself 
liable  to  the  plaintiff  for  the  amount  converted. 
The  plaintiff  was  therefore  entitled  to  recovery  of 
the  sum  assigned. 


WETTING     DOWN     CURB     EXTENDED     TIME     FOR     FILING 
LIEN  NOTICES 

An  appeal  by  the  sureties  on  a  contractor's 
bond  under  the  California  Vrooman  Street  Im- 
provement Law,  the  plaintiff  having  sued  for  ma- 
terials furnished  by  it  for  a  concrete  curb,  the 
principal  question  was  whether  the  lien  notices 
filed  with  the  street  superintendent  were  filed 
within  30  days  from  the  time  the  improvement 
was  completed.  The  contract  required  wetting 
down  the  curb  for  seven  days.  The  work  was  to 
be  done  to  the  satisfaction  of  the  superintendent, 
who  required  wetting  down  for  ten  days,  which 
the  contractor  did  under  his  protest  that  the  work 
for  the  last  three  days  was,  nevertheless,  done 
under  the  contract.  It  was  held,  Barr  Lumber 
Co.  V.  Joy  Const.  Co.  (Cal.).  190  Pac.  844,  that 
the  time  for  filing  lien  notices  dated  from  the  com- 
pletion of  the  ten  days. 
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NKWS  OK    II  IK  SOCIKKIKS 


«»«•!.  la-l-l — AMIOKU.'AN  SOt'lIOTV 
I'Di;  .MI;MC1I'AI,  IMl'UOVKMKNTS. 
Aiiliiial  rt)iiv«Milliiii,  St.  KoUlH.  Soc- 
iitai>,  CliarloM  Ciinoll  Urown,  401 
l.dHulii    Avoiuh",    V)il|)itruiHo,    liul. 

OctolM-r  i;t-l.-, —  AMIOKICAN  CIVIC 
ASSOCIATION  Aiituml  loiivoiillon, 
Ainlu  rst,  Ala.MH  Stirolury,  10.  K.  Mar- 
.xhall.  Iiuoii  'Irii.si  Ulilif.,  VVuahlni;- 
lon,    D.    C. 

OtMohcr  lU-Ut — AMIOItU^AN  COIJN- 
r\i\  MFIO  ASSOCIATION.  Annual 
colli' iTL'ni'o,  SprliiKllcld.  Mhnh.  I'rosl- 
(U-nl.  Keiiyon.  I.,.  UuUorlluUl.  AnihorHt, 
Mass. 

<)««t.  10-21'— INTKIJNATIONAL  AS- 
SOCIATION OK  MUNICIPAL  KMOC- 
Ti;iCI.\NS.  :;r)tli  anmi.'il  convention, 
Now  Orleans,  La.  S'lcretary,  C.  K. 
(it'orK'",    Houston,    Texas. 

oc'i'.  •M-'zs    .\Mi;i;ic.\N  railway 

HKI1>(.;K  AN1»  lU'ILDlNG  ASSOCIA- 
TION, Convention  at  tianta,  Ga. 
MeacUiuartors,    ChieaKO. 

\ov«'iiibi>r  12 — AMIOUICAN  INSTI- 
TITK  OF  KLlOCTltlCAL  lONGIN- 
lOIOIlS.  Second  Fall  meeting,  Chicago. 
Sec   33    W.   S'Jth   St..   New   York. 

Nov.  ir.-17 — CITY  MANAGEKS.  AS- 
SOCIATION. Annual  convention  at 
Cincinnati,  O.  Executive  Secretary, 
Harrison  G.  Otis.  812  Tribune  Bldg.. 
New   York  City. 

Doc.  7-10 — AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS.  An- 
nual meeting.  New  York.  Secrotarv. 
L'9    \V.    J<)th   St.,   New   Y'ork   City. 

Jan.  20--27.  1021— THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 
later. 


VMinUCAX    SOCIKTV   FOR  >H - 
MC'IPAI.    I31PllOVKMK.\T.S 

Tlie  twenty-sixth  annual  convention 
will  be  held  at  the  Planters  Hotel,  St. 
Luiiis.  Mo.,  October  12,  13,  14,  15,  1920. 

The  program  commences  with  a  golf 
tournament  on  the  municipal  course  at 
2  :00  p.  m.,  October  11. 

At  S  :00  p.  m.  there  is  a  preliminary 
joint  meeting  of  executive  committee 
and  tinance  committee  and  meetings  of 
committees  on  specifications. 

OCTOBER    12 

9  :00  a.  m. — Registration  and  execu- 
tive committee  meeting.  9:00  to  11:00- 
a.  m. — Meetings  of  committees  on 
si)ecitications  as  follows  :  9  :00 — Bitu- 
minous Macadam,  Bituminous  Concrete 
and  Asphalt  Block  Pavements,  Brick 
F'avements.  Stone  Block  Pavements. 
9:;i() — Sheet  Asphalt  Pavements,  Ce- 
ment Concrete  Pavements,  Wood  Block 
Pavements.  10:00 — Broken  Stone  and 
Gravel  Roads,  Sidewalks  and  Curbs, 
Sewers.  10:30 — Foundations  for  Pave- 
ments. 

11:00  a.  m. — Opening  of  the  conven- 
tion. Address  of  Welcome:  Mayor 
Henry  W.  Kiel ;  Response :  Col.  R. 
Keith  Compton.  First  Vice-President. 
F'resident's  Address :  George  H.  Nor- 
ton. Report  of  Executive  Committee. 
Report  of  Secretary.  Report  of  Treas- 
urtT.  Report  of  Finance  Committee. 
Selection  of  committees  on  nomina- 
tions. i)lace  of  meeting  and  resolu- 
tions. Introduction  of  proposed 
amendments  to  constitution,  and  other 
new  business.  Report  of  Committee  on 
Public  Markets.  Report  of  Committee 
■  in  Water  Works  and  Water  Supply. 
Rei)ort  of  Committee  on  Municipal 
Legislation    and    Finance.      Report    of 


(  (iinmiiiet  on  Street  Cleaning,  Refuse 
i.)isposal  ;inr|  .Snow  Removal.  Methods 
of  .Snow   Disjiosal. 

i2:;i(>  ]).  m.-  Rouufl  table  discussions 
at  lunch  on  enlargement  of  society's 
activities;  co-operation  with  national 
highway  council;  with  American  engi- 
neering standards  coiinnittec ;  exten- 
sion of  standard  spcrilications  to  other 
subjects  ;  increase  in  number  of  com- 
mittees, e.  g.,  streetcar  track  construc- 
tion, pavement  maintenance,  road  and 
pavement  sub-grade,  pavement  foun- 
dations ;  subdivision  of  existing  com- 
mittees, etc. 

Relations  of  associate  members  to 
committees,  to  membership  on  commit- 
tees, to  privileges  of  the  floor,  etc. 
b'inaiicial  outlook  of  the  society  under 
tlic  increased  cost  of  living:  how  shall 
increased  expense  be  met.  Oiling  of 
imimproved  streets,  resurfacing  of  old 
brick  pavements;  rejuvenating  of 
wood-block  pavements  ;  excavations  for 
surface  cuts  in  pavements.  Zoning; 
general  city  i)lanning ;  city  lighting. 

Tile  plan,  subject  to  change,  is  for 
groups  interested  in  certain  subjects 
to  gatlier  about  assigned  tables,  each 
of  which  will  be  in  charge  of  a  chair- 
man. To  make  this  plan  successful 
each  member  must,  on  registering, 
designate  the  subject  in  wliich  he  is 
si)ecially  interested,  that  the  tables 
mav  be  properly  assigned  and  filled. 

Geo.  W.  Tillson,  E.  R.  Dutton,  Har- 
land  Bartliolomew,  Geo.  H.  Norton, 
R.  K.  Compton,  E.  S.  Rankin,  W.  W. 
Horner  are  some  of  those  selected  as 
leaders.  If  the  round  table  on  Tues- 
day noon  promises  success,  others  will 
be  arranged  for  at  breakfast  at  8:00 
jiromptly  each  morning. 

TUESDAY    AFTERNOON 

Report  of  Committee  on  Street 
Lighting.  Street  Illumination — Hugo 
Wurdack.  President  of  National  Light 
and  Development  Co.,  St.  Louis,  Mo. 
Street  Lighting  in  St.  Louis — Ralph 
Toensfeldt,  Engineer  Department  of 
Pulilic  L'tilities.  St.  Louis,  Mo.  Street 
Lighting  and  Traffic  Accidents — Ward 
Harrison,  Illuminating  Engineer,  Na- 
tional Lamp  Works,  Cleveland,  Ohio. 
The  St.  Louis  Water  Works— E.  E, 
Wall'.  Water  Commissioner,  St.  Louis, 
Mo. 

Rci)ort  t)f  Committee  on  Fire  Pre- 
vention. Fire  Prevention  and  Fire 
Figliting— Clarence  E.  Ridley,  City 
Engineer,  Port  Arthur,  Tex.  Valley 
Forge — S.  Cameron  Corson,  Borough 
Engineer,  Xorristown,  Pa.  (Illus- 
trated). Municipal  Finance.  Louis 
Xolte,  City  Controller.  St.  Louis,  Mo. 

s  ::!0  p.  m. — Reception  in  the  parlors 
of  the  Planters  Hotel  followed  by 
dancing. 

OCTOBER    13 — MORNING 

Report  of  Committee  on  Sewerage 
and  Sanitation.  The  Work  of  the 
Sanitary  District  of  Chicago.  Past, 
Present  and  Future,  from  a  Sanitary 
Maiidpoint— Langdon  Pearse,  Sanitary 
Engineer.  Chicago,  111.  The  St.  Louis 
Sewer  System— W.  W.  Horner,  Chief 
Engineer  Paving  and  Sewerage,  St. 
Louis,     Mo.     (Illustrated).       Unusual 


>tru<tiires  in  the  .St.  Louis  Sewer  Sys- 
tem (iiiy  lirown,  Engineer  of  Sewer 
Design,  .St.  Louis,  Mo.  Grit  Cham- 
bers for  Sewage  Dis|Josal  Works — 
George  B.  Gascoigne,  Sanitary  Engi- 
neer, Cleveland,  (Jhio.  The  Present 
Status  (jf  the  Activated  Sludge  Sew- 
age Disposal  Process — Eflwarrl  Bar- 
tow, Director  of  State  Water  Survey, 
Urbana,  III.  The  Disposal  of  Trade 
Wastes — Robert  Spurr  Weston,  f^on- 
sulting  .Sanitary  Jinginecr,  Boston, 
.Mass.  The  Miles-Acid  Process  on 
Tannery  .Sewage  Waste — E.  .S.  Dorr, 
Engineer  in  Charge  of  Special  Work, 
.Sewer  De]jartment,  Boston,  Mass  (In 
■Advance  i'a|)ers;.  Ten  Years'  Opera- 
tion of  Municipal  (iarbagc  Reduction 
Works  Walter  B.  Bee,  Superinten- 
dent of  Municipal  Reduction  Works, 
Columbus,   Ohio. 

2:00  p.  m.— ^.'Xutomobile  ride,  visiting 
the  .Municipal  Building  Group  and 
passing  over  the  most  recent  paving 
projects  uiuler  construction  en  route 
to  the  great  industrial  district  devel- 
oped during  the  past  three  years.  Later 
visiting  Washington  University  and 
Forest  Park,  where  a  stop  will  be  made 
for  luncheon  and  an  opportunity  given 
to  see  the  St.  Louis  Zoo,  the  Munici- 
pal Art  Museum  and  the  Municipal 
Theater.  The  ride  will  be  continued 
over  tlie  Railroad  Section  to  Shaw's 
(iarden,  the  south-side  residence  dis- 
trict, and  Reservoir  Park. 

« :00  p.  m. — Election  of  officers  and 
selection  of  place  of  meeting.  Report 
of  Committee  on  City  Planning — Har- 
land  Bartholomew,  Chairman,  Engi- 
neer of  City  Plan  Commission,  St. 
Louis.  Mo.  The  St.  Louis  City  Plan — 
E.  K.  Kinsey,  President  of  Board  of 
Public  Service,  St.  Louis,  Mo.  The 
Zoning  Plan  Recently  Adopted  for 
Washington,  D.  C. — Harland  BartHolo- 
mew.  Engineer  City  Plan  Commission, 
St.  Louis,  Mo.  Pittsburgh  Problems  in 
City  Planning,  Due  to  Rugged  Topog- 
raphy (Illustrated) — N.  S.  Sprague, 
Chief  Engineer,  Bureau  of  Engineer- 
ing, Pittsburgh,  Pa.  (Abstract  in  Ad- 
vance Papers.)  Highways  for  Traffic 
in  Town  and  Country — Nelson  P. 
Lewis,  Chief  Engineer,  Board  of  Esti- 
mate and  Apportionment,  New  York 
City.  The  Construction  of  Municipal 
Bridges  and  Buildings  in  St.  Louis — 
L.  R.  Bowen,  Engineer  of  Bridges  and 
Buildings,  St.  Louis,  Mo.  Suggestions 
from  European  Practice  in  Municipal 
Improvements — George  B.  Ford,  Di- 
rector City  Planning  Department, 
Technical  Advisory  Corporation,  New 
York  City  (Illustrated).  The  Rela- 
tion of  Zoning  to  the  Work  of  the 
City  Engineer — E.  S.  Rankin,  Engi- 
neer Bureau  of  Sewers,  Newark,  N.  J. 

OCTOBER    14 MORNING 

Report  of  Committee  on  Street  Pav- 
ing, Sidewalk  and  Street  Design.  Pro- 
ducing and  Refining  of  Asphalt — Her- 
bert Spencer,  Engineer  Standard  Oil 
Company  of  New  Jersey,  New  York 
City  (Illustrated).  (Abstract  in  Ad- 
vance Papers.)  Asphaltic  Pavement 
Construction  on  Illinois  State  High- 
way and  Chicago  Boulevard  Link  (Il- 
lustrated)—John  B.  Hittell,  District 
Engineer.  The  Asphalt  Association, 
Chicago,  111.  The  Elimination  of  Un- 
necessary Testing  from  Asphalt  Speci- 
fications—R.  R.  Barrett,  Engineer  The 
Texas  Company,  New  York  Citv.  As- 
phalt Block  Pavements— P.  L.  Thomp- 
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son.  Hastings  Pavement  Co.,  New 
York  (In  Advance  Papers),  The 
Present  Status  of  Macadam  Base  for 
Bituminous  Pavements — Julius  Adler, 
Technical  Engineer  The  Atlantic  Re- 
fining Co.,  Philadelphia,  Pa.  (Abstract 
in  Advance  Papers).  Wood  Block 
Paving — Herman  \'on  Schrenk,  Con- 
sulting Engineer,  St.  Louis.  Mo.  Con- 
crete tor  Municipal  Paving^Col.  H. 
C.  Boyden,  The  Portland  Cement  As- 
sociation. Chicago,  111.  Paving  Brick 
and  Brick  Pavements.  Special  Fea- 
tures— J.  C.  Travilla,  Consulting  Engi- 
neer. St.  Louis.  Mo.  Brick  vs.  Block 
for  City  Street  Paving — S.  Cameron 
Corson,  Borough  Engineer,  Norris- 
town.  Pa.  (In  Advance  Papers). 
Gravel :  A  Plea  for  Common-Sense 
Specifications — Wallace  F.  Purring- 
ton,  Chemist  and  Testing  Engineer 
State  Highway  Department,  Concord, 
X.  H.  (In  .\dvance  Papers).  Speci- 
fications and  Tests  for  Road  Gravel — 
F.  H.  Jackson.  Testing  Engineer  U. 
S.  Bureau  of  Public  Roads,  Washing- 
ton. D.  C.  The  Protection  of  Gravel 
Roads  by  Surface  Treatments — Philip 
P.  Sharpies,  Alanager  General  Tarvia 
Department,  The  Barrett  Company, 
New  York   City. 

12:30  p.  m. — Round  table  discussion 
at  lunch.  Subjects  listed  under  Tues- 
day Noon  may  be  discussed  or  pro- 
posed changes  in  specifications  may  be 
taken  up.  Asphalt,  brick,  cement-con- 
crete, stone-block,  wood-block,  side- 
walks and  curbs,  sewers,  foundations 
of  pavements,  treatment  of  pavement 
sub-grade. 

THURSI1AV   AKTERXOOX 

Reports  of  Committees  on  Specifica- 
tions. Action  on  proposed  amend- 
ments to  the  constitution.  Report  of 
Committee  on  Resolutions. 

^:30  p.  m. — Smoker  and  the  moral- 
ity play,  "Every  Engineer."  A  unique 
production  by  the  "Engineer  JPlayers," 
a  group  of  members  of  the  Engineers' 
Club  of  St.  Louis,  who  do  not  take 
themselves  too  seriously  but  who  "point 
a  moral  and  adorn  a  tale."  An  in- 
formal evening  for  delegates  and  their 
ladies,  in  charge  of  the  Engineers' 
Club   and   the   Ladies'   Committee. 

OCTOBER   1.5 MORNING 

Report  of  Committee  on  Traffic  and 
Transportation.  Relation  of  the  Pro- 
posed Uniform  \'ehicle  Law  to  Munic- 
ipal Traffic  Regulations — Henry  G. 
Shirley.  Secretary  of  Federal  Highway 
Council.  Washington,  D.  C.  Pavement 
Foundations  as  a  Factor  in  Economic 
Transportation— Robert  C.  Barnett. 
Consulting  Civil  Engineer.  Kansas 
City,  Mo.  Width  of  Roadways  for 
Different  Classes  of  Streets — Robert 
Hoffmann.  Commissioner.  Division  of 
Engineering  and  Construction.  Depart- 
ment of  Public  Service,  Cleveland, 
Ohio.  Report  of  Committee  on  Stan- 
dard Tests  for  Bituminous  Materials. 
Housing — Nelson  Cunliff,  Secretary 
and  Manager,  Home  and  Housing  As- 
sociation. St.  Louis,  Mo. 

12::i()  p.  m. — Round  table  discussions 
will  be  contiiuied  at  lunch. 

2  :00  p.  m. — There  will  be  a  special 
trip  on  the  steamer  Erastus  Wells,  the 
harbor  boat  of  the  city  of  St.  Louis, 
along  the  northern  water  front,  stop- 
ping at  the  new  St.  Louis  Municipal 
Docks,  a  large  portion  of  which  struc- 
ture is  now  in  full  operation,  while 
other  units  are  still  under  construction. 


and  going  to  the  St.  Louis  Water 
Works  at  the  Chain  of  Rocks,  and  re- 
turn. 


SKCTIONS       OF       A.MKUHA>       l.\STI- 

Tl  Ti-:      OK      r.l.lMTItIC Al, 

KNGI.NKKKS 

CI.\CI.\.\ATI 

September  9,  1920,  Assembly  Hall, 
L'nion  Gas  &  Electric  Company.  The 
speaker  of  the  evening  was  Mr.  P.  M. 
Lincoln,  a  [last-president  of  the  Insti- 
tute, who  gave  a  very  interesting  talk 
on  the  history  of  the  Institute.  The 
second  part  of  Mr.  Lincoln's  program 
was  on  the  electrification  of  steam 
roads. 


to  promote  co-operation  upon  an  inde- 
pendent basis  and  thus  avoid  subordi- 
nation of  chemical  activity  to  strictly 
engineering  service. 

The  council  also  urged  local  sec- 
tions to  refrain  from  affiliating  with 
other  local  engineering  and  technical 
societies  in  state  or  district  federa- 
tions. 


DE>VER 

August  19.  1920,  Savoy  Hotel.  This 
special  meeting  was  called  in  honor  of 
Secretary  Hutchinson,  who  talked  to 
tlie  members  about  Institute  affairs. 
\Ir.  H.  B.  Dwight  told  something  of 
his  experiences  at  the  annual  conven- 
tion. 


I  MVlOltSITY    OF    CALIFOKMA 

August  2.J,  1920.  Talk  on  "Westing- 
house  Junior  Courses"  by  Messrs.  An- 
drews.  Baston  and  Gates. 


UTAH 

.August  IG,  1920,  Commercial  Club. 
Si)eaker.  Mr.  F.  L.  Hutchinson,  secre- 
tary of  the  Institute.  Subject,  "Insti- 
tute   Activities." 


SKt'l'IO\S    OF    AMKRItAX    SOCIETY 

OF     <  IVIL,     E.\GI>EEKS 

TEXAS    SECTION 

At  the  fall  meeting  in  Austin,  Octo- 
ber 20-21.  papers  will  be  presented  on 
"Concrete  Construction,"  by  G.  G, 
Wickline.  bridge  engineer.  State  High- 
way Department :  "Probable  Flood  Dis- 
charge of  a  48  Square  Mill  Area  Near 
Paris.  Tex.."  by  Major  John  B.  Haw- 
ley,  consulting  engineer.  Fort  Worth; 
"Early  Irrigation  in  Texas,"  by  E.  P. 
.■\rneson.  consulting  engineer,  San  An- 
tonio; "Manufacture  of  Pipe  and  Clay 
Products  Used  in  Sewer  Construc- 
tion," by  M.  C.  Erwin.  sewer  engineer, 
city  of  San  Antonio;  "Contributing 
Factors  to  the  Increasing  Cost  of 
Road  Building."  by  T.  H.  Webb,  State 
Highway  Department ;  "Presentation 
of  and  Discussion  on  'Standard  Form 
of  Contract  with  Arbitration  Cause,'" 
by  Major  John  B.  Hawley ;  "Organ- 
ization and  Progress  on  the  Dallas 
Levee  District."  by  E.  N.  Noyes.  dis- 
trict engineer  and  secretary-treasurer 
of  the  section. 


PHILADELPHIA     SECTION 

At  the  rneeting  of  September  13,  the 
Philadelphia  Section  voted  endorse- 
ment of  amendments  ".\."  "B."  and 
"C"  to  the  constitution,  thus  confirm- 
ing the  previous  action  of  their  Com- 
mittee on   Development. 


ILI-IXOIS   SECTION 

At  a  Chicago  meeting,  September 
17.  the  proposed  amendments  to  the 
constitution  were  vigorously  discussed 
and  it  was  unanimously  resolved  to 
reiect  amendments  "A,"  "F,"  and 
"G." 


AMEinCAN      CHEMICAL,     SOCIETY 

-At  the  semi-annual  meetings  in  Chi- 
casro.  September  fi-lO.  the  Council  de- 
cided not  to  affiliate  with  the  Feder- 
ated American  Engineering  Societies, 
believing  it   would  be   more   desirable 


PERSONALS 

Schenk,  T.  M.,  district  engineer. 
Public  Works  Department  of  Canada, 
Halifax,  Nova  Scotia,  died  at  Mon- 
treal   September   4. 

Hardy,  .A.  W.,  has  been  appointed 
resident  engineer  of  the  Minco-Union 
City  bridge,  Oklahoma. 

Davis,  J.  C,  has  been  appointed  test- 
ing engineer  for  the  State  Highway 
Department,  Oklahoma. 

Jervey,  Col.  J.  P.,  Corps  of  Engi- 
neers, U.  S.  A.,  in  charge  of  the  Bal- 
timore district,  has  made  application 
fur  retirement. 

Buswell,  Dr.  A.  M.,  associate  pro- 
fessor of  engineering,  Columbia  Uni- 
versity, has  been  appointed  director  of 
the  Illinois  State  Water  Survey. 

Allen,  J.  P.,  recently  U.  S.  assistant 
district  engineer,  Charleston,  S,  C,  has 
opened  an  engineering  office  at  Charles- 
ton. 

Parker.  J.  L.,  has  been  made  special 
bridge  engineer  of  the  South  Carolina 
State  Highway  Commission. 

Seaton.  R.  A.,  has  been  appointed 
dean  of  engineering  at  Kansas  State 
Agritultural   College. 

Fuller,  C.  H.  R..  has  been  appointed 
city    engineer    of    Chatham,    Ont. 

Powell.  Major,  R.  G.,  has  been  made 
assistant  to  Gen.  Harry  Taylor  in 
charge  of  the  river  and  harbor  work 
of  the  Corps   of  Engineers. 

Walton.  Col.  E.  G.,  Chamberlain.  Lt. 
Col.  F.  G.  and  Fredntll.  Lt.  Col.  I. 
L..  have  been  appointed  officers  in 
charge  of  the  district  headquarters  of 
Construction  Service  in  Washington, 
D.  C.  in  San  Antonio,  and  in  San 
Francisco,  respectively. 

Trimble,  E.  E.,  has  been  appointed  as 
full-time  secretary  of  the  Nebraska 
State  Assemble  of  the  American  As- 
sociation of  Engineers  with  headquar- 
ters in  Omaha. 

Butler.  Drury.  has  been  appointed 
engineer  of  Sacramento  County,  Cal. 

Connor.  F.  G..  has  been  reappointed 
superintendent  of  water  works  Sioux 
Falls,  S.  Dak.  . 

Wedt,  Professor  Wylie,  has  been  ap- 
pointed professor  of  civil  engineering 
at  the  South  Dakota  School  of  Mines. 

Howe.  S.  B..  has  been  reapponted 
city  engineer  of  Sioux  Falls,  S.  Dak. 

Largewell.  A.  C,  has  been  made  en- 
gineer of  Shawnee  County,  Kan.,  head 
quarters  at  Topeka. 

Wright.  P.  F..  draftsman  of  the  U. 
S.  Engineer's  Office.  Charleston  has 
been  transferred  to  the  office  of  the 
District  Engineer.  Baltimore.  Mary- 
land. 

Blomquist.  H.  M..  has  been  appoint- 
ed superintendent  of  the  Cedar  Rapids 
Iowa,  water-works  system. 

Bean.  L.  V..  has  been  appointed  chief 
engineer  of  roadways  for  the  Georgia, 
F'lorida    &    .Mabama    Railroad. 

Williams,  G.  M.,  has  been  appointed 
professor  of  civil  engineering  Univer- 
sity of  Saskatchewan. 
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Pavino  North  Broad  Street,  Pliilaclelphia 


operations. 


louring  the  suniiiKT  just  past,  a  sheet  asi)halt 
pavement  was  laul  „ver  about  1  '4  miles  of  North 
Wd    street     Ph.laclelphia.    where    the   roadway 
has  a  to  al  width  ol  W  fe-et  and  where  there  are 
wo  trolley   traeks.     The   work   was  done  under 
."''"?•;, ''/    the    Bureau   of   Highways    Dc- 
parnnent  of  Puhhc  Works.  Fred  C .  Duniap/ehief 
ot   bureau,   and  Chas.    F.   Puff.  Jr..  principal   as- 
sistant engineer  in  charge  of  construction      The 
work  was  executed  by  the  Barber  Asphalt  Com- 
pany for  a  contract  price  of  about  $201  000 

1  he  work  involved  about  4.000  yards  of  earth 
excavation  to  a  maximum  depth  o'f  0  feet  'J'he 
Zl'it  t      '^  ^vas  removed  by  a  Thew  steam  shovel 

l^hc  base  course  contained  about  9.150  cubic 
yards  of  1:3:6  Portland  cement  concrete,  made 
with  graded  sand  of  a  maximum  size  of  '4  inch 
and  graded  stones  from  ^  to  1;/,  inches  in  diam- 
eter It  was  m,xc-d  at  the  site  in  one  Ransome 
and  two  I-oote  machines,  which  together  yielded 
an  average  product  of  200  cubic  yards  per'dav 


BINDER   COURSE 

The  hot  binder  mixture  was  transported  a  max- 
mium  distance  of  7/2  miles  in  clean,  tight  steel 
carts  covered   with   canvas,   deposited  at  a   tem- 
perature of  200  to  325  degrees  on  the  carefully 
cleaned  concrete  surface,  and  immediately  rolled 
to  a  thickness  of  1  inch  with  a  1-ton,  a  5-ton  and 
a  7-ton  Iroquois  Iron  Works  rollers  successively 
operated,  each  roller  being  operated  continuouslv 
at  a  rate  of  not  more  than  300  square  yards  peV 
hour  and  traveling  both  transverselv  and  longi- 
tudinally of  the  roadway.     The  rollers  were  kept 
moistened  with  water  to  prevent  adhesion    and 
great  care  was  taken  to  deliver  the  binder  in  time 
tor  It  to  be  rolled  and  finished  on  the  same  day 
l^or  a  distance  of  8  inches  around  all  hydrants' 
manholes   and   other   structures   penetrat'ing   the 
binder,  the  latter  was  compacted  with  hot  tamp- 
ers weighing  25  pounds  and  having  a  bearing  sur- 
face of  not  more  than  48  square  inches. 

-'SURFACE    COURSE 

On  the  finished  binder  course  there  was  spread 
a  surface  course  composed  of  9.5  to  13.5  per  cent 
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of  stone  dust  pasMuy  a   \u    -^^0  .mcvc.   IS    o  3 
per  cent  of  sand  passing  a  No.  80  sieve,  20  to  M) 
per  cent  of  sand  passin-  a  No.  40  sieve,  8  to  i^ 
per  cent  of  sand  passing  a   No.   10  sieve  and  a 
maximum  of  10  per  cent  passing  a  No.  4  sieve. 
The  sand  and  asphaltic  cement  were  heated  sepa- 
rately to  a  temperature  of  300  degrees  Fahren- 
heit 'Portland  cement  or  stone  dust  added  to  the 
hot  'sand  and  thoroughlv  mixed,  and  the  asphaltic 
cement  added  and  mixed,  transported  a  maximum 
distance  of  IVi  miles  from  the  asphalt  plant  to 
the  work  in  covered  receptacles,  poured  over  the 
drv   clean  surface  of  the  binder  at  a  temperature 
of' 250  to  280  degrees,  raked   and  rolled  in   the 
same  manner  as  the  binder  to  a  finished  thickness 
of  IK'  inches.     It  was  first  rolled  by  a  2'. -ton 
roller  giving  a  compression  of  approximately  125 
pounds  per  inch  width  of  tread,  followed  bv  a 
roller  with  200  pounds  per  inch,  operated  equally 
in  longitudinal   and  transverse  directions  at  the 
rate  of  not  more  than  200  square  yards  per  hour. 
An  area  of  8  inches  around  all  structures  pene- 
trating the  pavement  and  where  it  was  inacces- 
sible to  the  rollers  was  finished  with  hot  25-pound 
rammers  with  a  bearing  area  of  not  more  than  48 
square  inches.    All  of  the  surface  was  tested  by  a 
iO-foot  straight-edge.    All  of  the  depressions,  pro- 
jections, joints  and  anv  honeycomb  surfaces  were 
smoothlv  ironed  to  grade  and  finished  by  Port- 
land cement  swept  over  the  entire  surface,  traffic 
being  prohibited  for  at  least  three  hours  after  its 
completion. 


The  work  was  executed  by  an  average  force  o 
45  men  and  a  maximum  ..f  (.5  men  who  completed 
a  maximum  of  2.UX)  s.|uare  yards  in  (.ne  8-hour 
dav.  One  asphalt  gang  of  15  men  and  (>ne  con- 
crete gang  of  22  men  were  employed  besides  the 
excavating  men,  helpers,  etc. 

While  the  45-foot  strip  m  the  midd  e  of  the 
road,  including  the  street-car  tracks  with  granite 
block  pavement,  were  being  laid,  a  24-inch  brick 
sewer  and  a  water  main  were  being  laid  on  each 
side  of  the  road  and.  after  their  completion,  the 
paving  gangs  returned  to  the  starting  point  and 
simultaneouslv  paved  the  two  side  strips,  each 
12  feet  wide, 'over  the  sewers  and  water  mains. 
\t  the  intersection  of  Broad  street  and  York 
road,  where  there  was  a  diagonal  crossing,  the 
two  trolley  tracks  were  separated  by  a  20-foot 
strip  of  iMlbertine  pavement. 

SPECIAL  TKMPORARV   CONSTRUCTION 

\t  the  intersection  of  Broad  street  with  Oak 
lane  (the  old  New  York  route),  where  the  road 
was  not  legallv  opened,  a  satisfactory  connection 
with  the  intersecting  street  was  made,  permitting 
the  new  pavement  to  be  continuous  and  effecting 
a  considerable  economy  over  making  the  regular 
construction  and  subsequentlv  removing  and  re- 
building it.  Here  a  strip  20  feet  wide  was  built 
with  a  foundation  of  5  inches  of  rolled  slag,  I/2 
inches  of  binder  and  I/2  inches  of  surface  course 
affording  about  l.r)00  square  yards  of  uniform  and 
satisfactorv  surface  at  an  estimated  saving  of 
;<bout  SI. 50  per  square  yard. 


Casting  and  Steaming  Reinforced  Pipe 

Ten  miles  of  5-  .-foot  pipe,  costing  $1,350,000  when  laid,  was  fabricated  and 
seasoned  in  the  contractor's  yard  at  Transcona,  Canada. 


The  99-mile  aqueduct  with  a  capacity  of  one 
hundred  million  gallons  of  water  daily  for  the 
city  of  Winnipeg,  Canada,  is  built  chiefi.y  of 
horse-shoe-shape  concrete  conduit,  but  includes 
ten  miles  of  reinforced  concrete  cylindrical  pipe 
5K  feet  in  diameter  and  8  inches  thick,  which  is 
subjected  to  a  static  working  pressure  of  about 
30  pounds  per  square  inch. 

The  pipe  was  made  in  a  special  casting  yard 
at  Transcona  bv  the  Canada  Lockjoint  Pipe  Com- 
pany, Limited,  for  the  general  contractor,  the 
Winnipeg  Aqueduct  Construction  Company, 
which  executed  the  work  designed  by  Consulting 
Engineer  James  H.  Fuertes. 

DESIGN 

The  pipe  was  made  with  a  mixture  of  700 
pounds  (3.8  cubic  feet)  Portland  cement  to  one 
yard  of  1:1>4:2K'  concrete,  using  very  well 
graded  aggregate  and  mixed  to  a  jelly-like  con- 
sistency that  easily  tlowed  to  place  when  slightly 
]juddled. 

The  pipes  are  reinforced,  2  inches  from  the 
outer   surface,  by   spiral   coils  of   Yz   to   5^-inch 


square  steel  rods  wired  to  longitudinal  rods  and 
enclosing  cylindrical  reinforcement  of  heavy 
woven  American  Steel  &  Wire  Company's  trian- 
gular mesh  fabric  2  inches  from  the  inner  sur- 
face of  the  pipe. 

The  inner  and  outer  cylindrical  surfaces  are 
uniform  throughout,  the  hub  and  spigot  joints 
being  made  entirely  within  the  regular  thickness 
of  the  pipe.  Joint's  were  made  with  1 :!  cement 
mortar,  with  crimped  copper  sleeves  providing 
watertightness  under  longitudinal  expansion  and 
contraction  movements. 

CASTING  YARD 

The  500  bv  2.600-foot  level  area  used  for  a 
casting  vard'  had  standard  gauge  tracks,  con- 
nected at  one  end  of  the  vard  with  the  main-line 
tracks  of  the  Canadian  Pacific  Railroad  and  at 
the  other  end  with  the  standard  gauge  tracks  of 
the  Municipal  Service  Line  paralleling  the  aque- 
duct, over  which  the  finished  pipe  were  delivered 
to  required  positions  alongside  the  trench.  (3n 
the  longitudinal  axis  of  the  yard  there  was  in- 
stalled 1.100  feet  of  8-foot  gauge  track  connect- 
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iiif4  the  mixiiij;  plants  at  holh  ends  of  thr  yard 
and  serving  for  thr  o|)cration  of  the  two  l)il)C'- 
castiiij;  travelers.  Ahoiit  150  feet  eai  h  side  of 
this  track  there  was  a  parallel  standard  Kaii^c 
track  for  loading  and  shipping  the  finished  pipis. 

Between  the  traveler  track  and  each  loadinj; 
track  theri-  wiie  located  III  heavy  concrete  liases 
on  which  the  pii)e  forms  were  set  and  the  pijxs 
wore  cast. 

At  each  v\\(\  of  the  \ard  tlu-re  was  a  low  trestli- 
over  which  cars  of  j^raded  sand  and  j^^ravel  were 
delivered  to  storage  bins  of  an  aggregate  ca- 
pacity of  3,000  yards,  which  were  provided  with 
steam  pipes  to  warm  tlie  aggregate  in  the  winter, 
and  from  which  there  were  supplied  by  gravity 
a  battery  of  four  Little  Wonder  concrete  mi.xcrs, 
each  of  10-foot  capacity. 

The  contractor's  offices  and  service  buihlings 
were  located  midway  between  the  mi.xer  plants, 
and  reinforcement  storage  and  assembling  yards 
were  located  between  the  mi.xing  plants  and  the 
ends  of  the  casting  yards,  which  were  symmetri- 
cal about  both  longitudinal  and  transverse  axis. 

CASTING   TMK   PIPKS 

For  interior  reinforcement,  the  woven  mesh 
was  formed  on  collapsible  mandrels,  the  overlap- 
ping edges  were  wired  together,  the  fabric  was 
reinforced  by  rods  wired  on  when  necessary,  and 
the  cylinders  were  stored  until  required  for  use. 
The  exterior  reinforcement  was  made  from 
straight  rods  bent  at  the  yards  over  mandrels  to 
form  the  spirals  that  w^ere  wired  to  longitudinal 
rods,  making  complete  skeletons  placed  as  units 
in  the  forms.  Each  form  was  assembled  on  a 
grooved  cast-iron  bottom  piece  on  the  concrete 
slab.  The  collapsible  steel  interior  form  was  set 
on  it  and  carefully  centered.  The  concentric 
fabric  reinforcement  was  placed  around  it  and 
seated  in  the  annular  groove  in  the  bottom  cast- 
ing, w^hich'was  then  filled  with  sand.  The  skele- 
ton reinforcement  was  centered  over  the  fabric 
reinforcement  and  the  exterior  steel  form,  consist- 
ing of  two  longitudinal  halves  connected  by 
pivoted  latches,  w^as  set  in  place. 

The  top  of  the  inner  form  was  closed  by  the 
working  platform  set  on  it,  and  grout  was  poured 
into  the  bottom  of  the  form,  after  which  the  form 
was  filled  with  concrete  to  a  point  near  the  to}). 
when  mortar  was  added  and  a  steel  spider  cen- 
tered with  the  form  to  support  the  joint  mould 
and  the  copper  sleeve. 

Each  battery  of  four  mixers  discharged  into 
special  l^^-yard  conical  steel  buckets  set  in  a  pit 
and  handled  by  tackles  suspended  by  the  over- 
head horizontal  arms  of  the  two  steel  travelers 
on  the  center  track,  along  which  it  was  traversed 
by  its  hoisting  engine  winding  an  anchored  line. 
The  concrete  was  deposited  in  the  center  of  the 
working  platforms  and  thence  filled  by  hand  into 
the  forms  and  tamped.  The  discharge  of  the  con- 
crete from  the  buckets  to  the  platforms  was  regu- 
lated by  the  ball  valves  at  the  bottoms  of  the 
buckets  that  were  operated  by  exterior  levers. 
Each  traveler  delivered  concrete  to  two  forms 
simultaneously  and  was  operated  by  ten  men,  in- 
cluding engine  man  and  concrete  gangs,  and  cast 
pipes  at  the  rate  of  36  pieces,  or  288  lineal  feet, 
per  day. 


Ii,.\(l.\i,    Kl-.l  .M-OKC  KMK.\  i     I.S    lOk.M.-i 
C  UKINO  AND   HANDLING  THE  PII'ES 

As  soon  as  the  pipes  had  been  cast,  the  ffjrms 
were  covered  by  canvas  jackets  laced  up  and  down 
the  vertical  joint  and  secured  to  the  concrete  base. 
The  canvas  hofxl,  supported  by  wooden  arms  at- 
tached to  the  spider  so  as  not  to  displace  the 
light  copper  sleeve,  was  placed  on  top  of  the  cyl- 
inder and  laced  to  it.  Live  steam  was  admitted 
to  the  interior  of  the  pipe  through  one  center  jet 
and  four  equi-distant  circumferential  jets  pierc- 
ing vertically  through  the  concrete  base. 
Cro(/f  f /-Ofj/y  cement 
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VVATKKTICIIT   EXPANSION  JOINT  WITH   EXTENSIBLE 
COPPER  SLEEVE 

When  the  pipes  were  twenty-four  hours  old 
the  jackets  were  removed  and  the  forms  were 
stripped,  cleaned,  assembled,  and  used  on  another 
set  of  pipes.  The  jacket  and  hood  were  replaced 
and  steam  was  again  turned  on  for  two  or  three 
days  before  the  pipes  w^ere  removed  from  the  con- 
crete bases  and  stored  on  the  skids. 

The  pipes  were  lifted  from  their  bases  by  a 
horizontal  beam  about  7  feet  long  attached  to  a 
hoisting  tackle  on  the  traveler  suspended  from 
one  end  of  the  traveler  cap,  and  counterweighted 
by  a  balance  box  suspended  from  the  opposite 
end  of  the  cap. 


DELIVERING  CONCRETE  TO  WORKING  PATFORMS  ON 
FORMS. 
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LIFTING    STRIPPED    PIPE    FROM    CASTIXC    SI. AH 

At  each  end  of  the  hoisting  beam  there  was 
attached  one  end  of  a  chain  that  was  wove  around 
sheaves  at  opposite  ends  of  a  flexible  semi-cir- 
cular steel  band  placed  horizontally  on  the  out- 
side of  the  pipe  midway  between  the  ends. 

Putting  the  hoisting  strain  on  the  chain  de- 
veloped a  tension  that  pulled  this  band  tight  and 
produced  sufficient  friction  to  enable  it  to  lift 
the  pipe  section  free  of  the  base,  after  which  it 


ni'tS    E.\C  LUSED    IN    CANNAS    HOOUS    AND    JACKETS    TO 
RETAIN   STEAM. 

was  easily  revolved  about  the  center  of  gravity 
in  a  line  passing  through  the  chain  sheaves,  and 
when  in  a  horizontal  position  was  lowered  to  rest 
on  wooden  skids  transverse  to  the  traveler  track. 
The  pipes  were  first  rolled  to  the  outer  ends  of 
these  skids  and  afterwards  the  space  between 
them  and  the  derrick  track  was  filled  with  addi- 


tional pipes  stored  until  required  in  the  trench, 
w  hen  they  were  removed  from  the  outer  ends  of 
these  skids  by  locomotive  cranes  that  transferred 
them  to  cars  on  the  service  track.  While  the 
pipes  were  seasoning  in  the  yard  or  on  [hv  skids, 
they  were  periodically  sprayed  with  a  water  jet 
to  prevent  dehydration. 


Charleston's  Way  of  Getting  an 

Incinerator 

The  city  Department  of  Health  and  prominent 
citizens  of  Charleston,  W.  Va.,  have  put  it  em- 
phatically before  the  citizens  that  the  situation  as 
to  garbage  disposal  in  that  community  has 
reached  the  point  where  immediate  action  is  im- 
perative. At  a  special  meeting  of  the  Chamber 
of  Commerce  held  a  short  time  ago,  a  special 
committee  on  garbage  disposal  made  its  report 
and  the  Chamber  of  Commerce  unanimously 
adopted  resolutions  urging  the  necessity  of  pro- 
tecting the  health  of  the  people  and  guarding 
against  difficulties  with  the  Federal  government 
by  providing  some  sanitary  method  of  garbage 
disposal.  Dr.  R.  A.  Ireland,  chairman  of  the  spe- 
cial committee,  stated  that  6,000  out  of  10,000 
families  in  that  city  were  spending  25  cents  a 
week  for  having  their  garbage  removed,  or  a  total 
of  $78,000  a  year.  The  Chamber  of  Commerce 
appointed  a  committee  of  ten  to  make  arrangc- 
irents  for  financing  the  project,  and  it  was 
thought  probable  that  the  plan  adopted  would 
be  that  by  which  the  city  purchased  its  fire  ap- 
paratus, when  the  citizens  underwrote  the  amount 
necessary.  It  is  believed  there  is  enough  popular 
opinion  in  favor  of  the  project  to  make  it  perfectly 
possible  to  get  the  citizens  to  underwrite  the 
amount  necessary  to  erect  a  modern  incinerating 
plant,  furnishing  the  funds  for  construction, 
which  will  later  be  returned  to  them  by  the  city. 


Prop 


osals  For  Portland's  Garbage 


Disposal 


LOCCJMOTIVE    CRANE    LOADING    PIl'E    ON    CAK.^ 


Four  proposals  have  been  made  to  the  city  of 
Portland,  Ore.,  to  erect  garbage-disposal  plants 
and  to  operate  them,  or  to  allow  the  city  to  oper- 
ate them  upon  completion.  The  Pacific  Conser- 
vation Company  of  San  Francisco  and  Los  An- 
geles made  two  proposals.  In  the  first  bid  the 
company  offers  to  erect  a  reduction  plant 
equipped  with  a  Cobwell  system  and  sell  it  to 
the  city  on  a  cost  plus  1  per  cent  basis,  with  a 
guarantee  that  the  plant  would  not  cost  to  ex- 
ceed  $350,000. 

In  the  second  proposal  made  by  the  same  com- 
pany, which  is  but  a  tentative  plan,  an  offer  is 
made  to  erect  and  operate  the  plant  and  also  take 
over  the  collection  of  garbage  in  Portland,  pro- 
viding the  city  will  grant  the  company  a  fran- 
chise for  the  exclusive  collection  of  garbage,  and 
pass  an  ordinance  re(|uiring  the  segregation  of 
garbage. 

The  company  offers  to  make  two  collections 
of  garbage  weekly,  with  a  monthly  charge  of  $1, 
and  will  pay  the  city  $20,000  a  year  for  the 
privilege.     This  amount,  together  with  a  saving 
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(•stim;itc«l   1)\    ( OiniiiissidiK  T    I'ij^clow   .il    not    loss 
thai)  JfJO.OOO  iMiw  spent   in   ili<-  (tprralion   of  the 
municipal  inrimralor.  would  nrl  llu-  city  appios 
inial  •!>   $4().()(K)  yrarly  on  tlir  proposition. 

I  lie  Washington  ( )ri-j4on  \'u  hurl  ((iini)an\ 
ol't\-is  to  mst.ill  planls  for  thr  disposal  ol  all 
};arl)a};A'  and  i  ond)Uslil)lf  niatctial.  jiayinj;  the 
I'ity  50  ii-nts  a  ton  I'or  all  such  material  (leli\iTed 
to  the  plant.  This  offer  is  niadi-  with  the  pro- 
vision that  th.-  city  establish  a  municipal  j;arl)a).;e 
collection    s\  stem. 

Another  offer  was  made  1)\  the  racilic  (  reiiia- 
tion  C'ompan\  ,  w  hiih  iiuluded  the  erection  of  .i 
new  incinerator  for  tlie  cily  at  a  lOst  of  Sf)2.()()0 
for  one  50  ton  fuinace.  or  $1.M,(XX)  for  four  50- 
ton  furnaces. 

The  sam?  company  also  offers  (o  remodel  the 
|)ri'sent  plant,  and  install  three  luinaces  lor 
$(>0.(XX). 

The  bid  for  tiie  sale  of  new  furnaces,  with  tlu 
exception  of  the  last  named  offer,  includes  the 
erection  of  ni'w  buildiiiLjs  in  connection  with  the 
incineration  plant. 


Report  on   Philadelphia's  Water  Supply 

The  committee  appointed  by  the  mayor  of 
Philadelphia  to  study  the  city's  water  supply, 
submitted  its  report  the  last  week  in  September. 
The  committee  does  not  report  very  encouraging- 
1}-  concerning  ground  water  supply,  finding  this 
to  be  small  in  quantity  and  highly  impregnated 
with  mineral  water,  making  it  unsuitable  for  do- 
mestic or  industrial  purposes  ;  although  final  con- 
clusions arc  deferred  until  certain  test  wells  have 
been  sunk,  for  which  contracts  are  about  to  be 
let.  They  report,  however,  that  during  the  next 
five  or  six  years  the  supply  must  be  extended,  and 
recommend  the  construction  of  an  impounding 
reservoir  on  Perkiomen  creek  at  an  estimated  cost 
of  $8,000,000;  improvements  in  and  extensions  to 
the  Delaware  river  supplv  works  at  a  cost  of 
$6,000,000  and  to  the  Schuvkill  river  supplv  works 
at  a  cost  of  $4,000,000.  They  also  recomm'end  the 
expenditure  of  $8,000,000  for  the  extension  of  the 
distributing  mains  and  construction  of  a  distrib- 
uting reservoir  for  the  northeastern  part  of  the 
city,  $5,000,000  for  extensions  and  betterments  to 
existing  distribution  reservoirs  and  main  pipe 
lines,  and  $4,000,000  for  general  impro\ements  es- 
sential for  the  safe  maintenance  of  the  plant. 
These  should  be  com])leted  during  the  next  five 
or  six  years,  but  during  the  next  fiftv  years  other 
extensions  should  be  made  at  an  estimated  cost  of 
$134,000,000  (these  costs  being  based  on  present 
costs  of  material  and  labor).  These  future  ex- 
penditures consist  of  $56,073,000  for  reservoirs 
and  headworks.  $50,819,000  for  acpieducts  to  bring 
the  water  to  the  city,  and  $28,000,000  for  changes 
in  filtration  plant  and  the  distribution  system. 
These  recommendations  for  the  half-century  pe- 
riod are  based  on  an  estimated  population  fifty 
years  hence  of  3.250.000. 

The  ground  water  suppl\  had  been  reported 
upon  at  the  express  request  of  the  mayor,  but 
other  citizens  have  for  some  time  been  urging 
bringing  a  supply  from  distant  mountain  regions. 


Contcrning  this,  the  commissic>n  remarked  that 
the  general  public  were  accustomed  to  think  of  a 
mountain  sujjply  as  the  clear,  cool  water  which 
they  (ind  in  mountain  sprinj,;s.  I'.ut  b  -fore  moun- 
tain water  can  be  accumulated  in  sufficient  quan- 
tity to  furnish  any  material  proportion  f»f  the 
(juantily  needed  by  a  large  city,  it  has  passed 
through  regions  or  conditions  which  cast  doubt 
iqxin  its  safety,  has  received  the  wash-off  of  the 
soil  so  that  its  clarity  has  been  damaged,  and 
when  impounded  in  reservoirs  its  coolness  cjuick- 
ly  disapi)ears.  The  water  f)f  the  Lehigh  and  Del- 
aware ri\'ers  above  the  Water  (Jap  is  at  times 
turbid,  has  a  high  color  or  vegetable  stain,  and 
would  be  subject  to  dangerous  ]>ollution  ;  and  t(» 
be  satisfactory  for  a  ])ublic  supply  it  would  need 
to  be  treated  to  remove  these  objectionable  quali- 
ties. The  c<jst  of  bringing  the  water  would  be 
enormous,  and  the  c|uality  would  prr^bably  be  no 
better  than  could  be  obtained  much  nearer  at 
hand  at  a  very  much  lower  cost. 


Water  Bonds  in  San  Francisco 

An  amendment  to  the  charter  of  the  city  of 
.San  Francisco  is  to  be  voted  upon  in  that  city 
which  would  provide  for  withdrawing  water 
bonds  from  the  15  per  cent  legal  limit  of  bonded 
indebtedness,  which  appears  to  be  necessary  if 
the  city  is  to  complete  any  of  the  water  projects 
under  discussion  or  even  already  started,  as  the 
city  has  already  gone-  within  about  $32,000,000 
of  its  legal  limit  of  indebtedness.  The  vote  on 
the  amendment  does  not  include  any  authoriza- 
tion for  issuing  bonds  but  merely  makes  it  pos- 
sible for  the  citizens  to  vote  the  necessary  bonds 
for  water  projects  by  casting  a  two-thirds  elec- 
toral vote  in  their  favor. 


Testing  Water  Meters  in  Series 

In  a  paper  before  the  New  England  Water 
Works  Association,  J.  E.  Garratt,  office  engineer 
of  the  Board  of  W'ater  Commissioners  of  Hart- 
ford, Conn.,  discussed  the  question  whether  water 
meters  would  show  the  same  percentage  of  regis- 
tration whether  tested  singly  or  in  series  of  two, 
three,  ten  or  any  number. 

He  first  called  attention  to  the  fact  that,  when 
the  discharge  is  indicated  as  the  fiow  through  a 
'4-inch,  1-16-inch  or  other  size  orifice,  the  matter 
of  pressure  is  overlooked.  If  the  pressure  in  a 
given  laboratory  is  always  the  same  and  the  me- 
ters are  tested  singly,  no  error  may  be  involved 
in  this.  There  is.  however,  a  certain  loss  of  head 
in  passing  through  a  meter,  and  four  times  as 
much  loss  in  passing  through  four  meters.  Con- 
sequently, where  a  number  of  meters  are  tested 
in  series,  the  head  on  the  testing  orifice  is  less 
than  where  only  one  meter  is  tested  and  conse- 
quently the  volume  of  flow  is  less.  He  therefore 
emphasizes  the  fact  that  in  all  meter  testing  the 
flow  should  be  designated  as  so  many  gallons  or 
cubic  feet  or  pounds  of  water  per  minute  and  not 
as  the  flow  through  an  orifice  of  stated  size. 

Given  this  method  of  indicating  results,  and 
the  percentage  of  registration  is  entirely  indepen- 
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dent  of  whether  meters  are  tested  sinjj^iy  or  in 
series.  Where  the  testing  is  made  at  very  low- 
rates  the  loss  of  head  is  insignificant  and  the  ef- 
fact  of  multiple  testing  on  orifice  flow  is  insig- 
nificant, but  as  the  head  increases  beyond  1-40  of 
a  cubic  foot  per  minute  for  a  "^s-inch  meter,  the 
difference  becomes  more  apparent. 


Water  Works  Extension  to  Cost 
$5,750,00 

The  Swan  Lake  system  of  extensions  of  the 
water  supply  of  Seattle  will  cost  approximately 
$5,750,000.  "'i'his  was  the  estimate  submitted  to 
the  council  utilities  committee  by  City  Engineer 
Dimock.  The  total  amount  expended  to  date  is 
$400,533. 

When  completed  the  Swan  Lake  project  will 
furnish    a    water    supply    sufficient    to    meet    the 


needs  of  the  city  for  25  years,  it  is  estimated. 
The  project  includes  the  construction  of  a  dam 
at  the  lower  end  of  Swan  Lake,  which  will  cre- 
ate a  reservoir  into  w^hich  water  from  Cedar  river 
will  be  diverted,  a  pipeline  leading  from  the  reser- 
voir to  another  reservoir  in  the  city,  and  the  con- 
struction of  a  storage  rcserxoir  within  the  city 
limits. 


Bethlehem  Buys  Water  Works 

The  city  of  Bethlehem,  Pa.,  on  September  28, 
became  the  owner  by  purchase  of  the  plant  and 
property  of  the  Bethlehem  City  Water  Company. 
The  city  paid  $L700,000  for  the  property,  which 
sum  had  been  obtained  by  the  sale  of  4^/>  per  cent 
water  works  bonds,  from  the  sale  of  which  it  re- 
ceived par  value  and  accrued  interest. 


The  Fourth  International  Road  Congress 


Bv  Arthur  H.  Blanchard  * 


The  author,  who  has  played  a  prominent  part  in  the  first  three  International 
Road  Congresses,  describes  the  purposes  and  accomplishments  of  these  Con- 
gresses and  presents  a  plea  that  highway  engineers  urge  Congress  to  enter 
the  United  States  as  a  member  of  the  Permanent  International  Association 

of  Road  Congresses. 


The  First  International  Road  Congress  was 
held  in  Paris  in  1908.  At  this  Congress,  the  Per- 
manent International  Association  of  Road  Con- 
gresses was  formed  with  headquarters  in  Paris. 
The  Second  Congress  was  held  in  Brussels  in 
1910. 

The  Third  International  Road  Congress  was 
held  in  London  in  1913,  at  which  time  there  were 
3,793  members  of  the  association.  The  business 
sessions  of  the  Congress  occupied  about  one  week 
and  were  devoted  to  a  thorough  discussion  of  the 
subject  matter  of  123  reports  pertaining  to  the  19 
topics  on  the  program  of  the  Congress.  During 
the  final  business  session,  progressive  conclusions 
relative  to  each  topic  were  adopted  by  the  Con- 
gress. The  Government  of  the  United  States  was 
the  only  world-power  which  was  not  a  member  of 
the  association  when  the  Third  Congress  was 
held.  The  records  of  the  Third  Congress  indi- 
cate that  the  following  important  countries  were 
members  of  the  association :  Austria,  Belgium, 
France,  Germany,  Great  Britain,  Italy,  Japan, 
Norway,  Portugal,  Russia,  Spain,  Sweden  and 
Switzerland.  Of  the  smaller  countries,  it  is  inter- 
esting to  note  that  our  neighbors,  Cuba  and  Mex- 
ico, sent  Government  delegates  to  the  London 
Congress  and  are  Government  Alembcrs  of  the 
association. 


•professor    of    Highway     Engineering    .iiul     Higliway     Transport, 
University   of  Michigan,  Ann   Arbor,   Mich. 


The  International  Commission  of  the  Perma- 
nent International  Association  of  Road  Con- 
gresses, at  its  meeting  held  in  Paris  on  June  21, 
1920,  unanimously  voted  to  accept  an  invitation 
in  the  United  States  in  1922  provided  an  invita- 
tion from  the  United  States  Government  is  re- 
ceived by  the  Executive  Committee  of  the  asso- 
ciation before  January  1,  1921.  If  an  invitation  is 
not  received  from  the  United  States  on  or  before 
December  31,  1920,  the  invitation  from  the  Italian 
Government  will  be  accepted.  As  a  regulation  of 
the  association  stipulates  that  an  International 
Congress  cannot  be  held  in  a  country  whose  Gov- 
ernment is  not  a  Permanent  Member  of  the  asso- 
ciation, it  will  be  necessary  for  the  United  States 
Congress,  during  November  or  December,  1920,  to 
pass  an  appropriation  which  will  provide  for  the 
annual  subsidy  of  the  United  States  as  a  Govern- 
ment Member  of  the  association  and  which  will 
enable  the  Secretary  of  State  to  extend  an  official 
invitation  to  the  association  to  hold  the  Fourth 
International  Road  Congress  in  the  United  States 
in  1922. 

The  object  of  the  association  is  to  promote 
progress  in  the  improvement  of  highways  and 
the  efHciency  of  highway  transport  throughout 
the  world.  The  work  of  the  association  consists 
in  organizing  International  Road  Congresses,  pub- 
lishing reports,  papers,  proceedings  and  other 
documents  and  collecting  information  relative  to 
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liipliwMy    iiiii)r<i\ciiinil    .iml    lii^^liw  .i_\     1 1  .iiispi  n  l.i 
lion. 

'\'hv  iiK'iiil)*  rsliip  (if  llu-  .issori.itioii  ((ln«^i^t^  ui 
represi'iitativrs  of  ( lovrrnim-iUs,  {U-lcj^ati-s  f«»r 
corporations  and  individual  or  privali-  nu-inbrrs. 
'J'hc  business  affairs  of  thf  association  arc  man- 
aged by  the  Permanent  International  Cointnis- 
sion,  whicb  is  composed  of  nu-mbers  irpresi-ntin^ 
the  various  Clovinnnents  ba\in^  membership  in 
the  association.  l''.aeh  (lovernment  has  the  ri^^hl 
to  one  representative  for  each  1 .000  francs  of  it> 
total  annual  subsidy,  provided,  however,  th.'it  tin- 
number  of  representatives  from  an\-  one  (ioxcrn- 
mcnt  does  not  exceed  fifteen. 

Individual  or  private  mt-mbers  pay  .innu.il  dues 
of  10  francs,  or  compound  for  a  life  subscription 
by  the  pa}'ment  of  oni-  sum  of  125  fr.incs  Due 
to  the  current  rate  of  foreign  c-xchan-^c.  it  is 
practicable  for  Americans  to  become  l.ifi-  .Mem- 
bers by  the  payment  of  tin-  subscription  of  125 
francs  through  the  medium  of  a  bank  draft,  v\hich 
will  cost,  at  the  present  time,  between  $').50  and 
$10.  Life  membership  dues  should  not  be  sent 
by  an  International  Postal  Money  Order,  as  an 
order  for  125  francs  will  cost  approximately  ^2S. 
Bank  drafts  should  be  made  ])a\able  to  the  Per- 
manent International  Association  of  Ro.id  Con- 
gresses and  be  sent  to  Professor  Paul  Le(iavrian, 
General  Secretary,  Permanent  International  As- 
sociation of  Road  Congresses.  1  .Avenue  d'lena, 
Paris,  France. 

Individual  members  receive,  free  of  charge,  all 
of  the  publications  of  the  association,  including 
papers,  reports  and  proceedings  of  Congresses, 
which,  in  times  of  peace,  are  held  triennially.  The 
reports  and  proceedings  of  the  Third  Interna- 
tional Road  Congress  measure,  when  stacked, 
about  6)/'  inches  b\^  9^2  inches  1)\-  8  inches  in 
height.  The  reports  contain  rclia1)le  information 
pertaining  to  the  progress  in  highway  develop- 
ment and  highway  transportation  in  all  im])or- 
tant  countries  and  hence  serve  as  an  encyclopedia 
of  foreign  practice.  Members  also  receive  the 
Bulletin  of  the  association,  each  issue  consisting 
of  forty  to  fifty  pages  devoted  to  ofiFicial  notices, 
minutes  of  meetings  of  the  International  Com- 
mission and  the  Executive  Committee,  and  re- 
views relative  to  highway  improvement  and  high- 
way transport  in  different  countries.  All  the  lit- 
erature, sent  to  American  members,  is  printed  in 
English. 

The  International  Association  should  be  sup- 
ported by  Americans  who  wish  to  see  the  science 
and  art  of  highway  improvement  and  highway 
transport  rapidly  develop 'throughout  the  world, 
who  believe  in  an  international  medium  for  the 
exchange  of  opinions  and  conclusions,  and  who 
wish  to  be  well  informed  relative  to  progress  in 
highway  engineering  and  transportation  in  for- 
eign countries.  Americans  should  not  be  satisfied 
with  joining  the  association  as  individual  mem- 
bers. Although  every  courtcsv  was  extended  to 
the  United  States  members  of  the  association  at 
Paris,  Brussels  and  London,  nevertheless  everv 
.Xmerican  who  has  attended  an  HHternational 
Road  Congress  has  wished  to  apologize  because 


his  ( io\  crnnM  111  ua->Mol  a  I'd  mi.iimiiI  .M<iiiIm  r  of 
llic  .association.  ( 'onsidcring  ihc  phi-nomcn.al  de- 
\i-l(»pment  of  highway  improxcment  and  highway 
Ir.msport  in  the  I'nited  States  and  the  active  j)art 
which  the  United  States/ lovernment  is  taking  in 
highway  construction  through  the  merlium  of  the 
I'ederal  Aid  Act,  it  re(|uires  no  elaborate  argu- 
ments to  demr)nstralc  the  advisability  of  the 
I  'nited  .States  CJovermnent  becoming  a  |)ermanent 
member  of  the  associatif)n.  The  status  of  the 
Hnited  States  as  a  leading  world-pfjwer  demands 
I  hat  its  annual  subsidy  should  be  the  maximum  al- 
lowed bv  the  constitution  of  the  association,  that 
is,  15,CXX)  francs,  v\hich  will  provide  for  fifteen 
representatives  of  the  United  States  on  the  Per- 
manent International  Commission,  It  is  the  rluty 
of  every  American  who  wishes  to  support  the 
work  of  the  Internatifjiial  Association  aufi  to  have 
an  International  Road  Congr<-ss  held  in  the 
I'nited  States  in  1922  to  write  to  his  represen- 
tatives in  Congress  urging  them  to  vote  favorably 
on  an  appropriation  to  prf)vide  inr  the  annual  sub- 
sidy of  the  United  .States  as  a  floxernment  Mem- 
ber of  the  Permanent  rnteriiational  Association 
of  Road  Congresses. 


Road  Experiments  of  the 
Bureau  of  Public  Roads 

^  The^  Bureau  of  Public  Roads  of  the  United 
States  Department  of  Agriculture  is  conducting  a 
series  of  experiments  which  promises  to  be  of 
great  value  to  highway  engineers.  These  experi- 
ments will  continue  for  several  months  or  years, 
but  already  sufficient  has  been  learned  to  give  an 
indication  of  the  results.  For  instance,  they  indi- 
cate that  increased  speed  of  a  vehicle  equipped 
with  hard  rubber  tires  tremendously  increases  the 
impact  which  its  wheels  make  on  the  roadway  if 
there  is  any  unevenness  of  the  surface;  and  on 
the  other  hand,  with  pneumatic  tires  increased 
speed  adds  little  to  the  impact.  Trucks  varying 
from  1  ton  to  714  tons  have  been  used  in  the  tests. 
A  special  device  recorded  the  impact  of  each 
wheel  as  it  made  a  2-inch  drop  from  a  ledge  built 
in  the  road  surface. 

Recent  tests  were  made  with  a  3-ton  truck  car- 
rying a  41^-ton  load  so  placed  that  the  total 
weight  on  each  rear  wheel  was  7,000  pounds,  of 
which  1,700  pounds  was  not  supported  by  the 
springs  while  5,300  pounds  was  so  supported. 
This  truck  was  equipped  first  with  an  old  solid 
tire  that  had  worn  down  to  a  thickness  of  1  inch  : 
then  with  a  new  solid  tire  2!/.  inches  thick:  and 
finally  with  pneumatic  tires  42x9  inches  and  in- 
flated to  a  pressure  of  142  pounds  per  square  inch. 
The  other  conditions  were  the  same  in  all  the 
tests.  The  blows  delivered  when  the  speed  ap- 
proximated 5.7  miles  per  hour  were  measured  as 
11.600  pounds  with  the  old  tire.  9.400  pounds 
with  the  new  solid  tire  and  7.100  pounds  with  the 
pneumatic  tire,  ^^■hen  the  speed  increased  to 
10.2  miles  per  hour  the  impacts  were  increased  to 
18,500  pounds.  14,100  pounds  and  7,800  pounds. 
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rt'spectivc'ly  ;  w  hik'  when  the  spt-od  n.ulu-*!  14.() 
miles  the  impacts  increased  to  2(),50()  i)oun(ls.  IS.- 
700  pounds,  and  S.300  pounds.  This  shows  that, 
with  an  increase  in  speed  from  5.7  to  14. (>  miles, 
impact  from  the  old  solid  tire  was  increased  about 
two  and  one-half  times,  that  from  the  new  tire 
about  twice,  and  that  ivom  the  pneumatic  tire  only 
about  17  per  cent. 

Another  series  of  tests  was  made  on  slabs  of 
pavement  by  means  of  a  machine  desijjjned  to  j;ive 
impacts  equivalent  to  those  described  abo\e,  the 
unsprung  weis^ht  being  1.500  pounds  and  the 
sprung  weight  (\000  pounds.  'The  tests  were  made 
by  drc^iping  the  entire  weight  >8  inch  500  times, 
^2  inch  500  times,  -yii,  inch  500  times  and  so  on  un- 
til the  slab  failed.  'I'he  slabs  were  tested  lying 
on  a  rather  wet  sub-grade.  A  surprising  differ- 
ence has  been  found  in  the  strength  of  the  differ- 
ent types  of  pavements  tested.  The  total  num- 
ber of  blows  required  to  cause  failure  ha\  e  varied 
from  67  to  almost  2.000. 

Another  series  of  tests  is  being  made  to  deter- 
mine the  relative  wear  of  different  kinds  of  pave- 
ments. The  relati\e  wearing  (pialities  of  hard 
and  soft  brick  and  of  various  kinds  of  stone  blocks 
are  brought  out.  comparisons  made  between  grout 
and  asphalt  fillers  for  both  brick  and  stone  blocks, 
and  the  relative  wearing  qualities  of  concrete 
when  mixed  with  various  kinds  of  coarse  aggre- 
gate. 


Road  Construction  in  North  Carolina 

The  North  Carolina  Highway  Commission  now 
has  under  construction  57  projects  of  which  the 
estimated  cost  is  slightly  over  $7,000,000.  These 
projects  include  21  hard-surface  roads  totaling  114 
miles,  35  gravel  and  sand-clay  roads  totaling  339 
miles  and  a  concrete  bridge.  Sixteen  miles  of 
hard-surface  roads  in  six  projects  have  been  com- 
pleted at  a  cost  of  $507,380,  and  5  7miles  of  gravel 
and  sand-clay  roads  at  a  cost  of  $202,693. 

The  work  being  done  is  spread  quite  generally 
over  the  state,  more  than  half  the  counties  having 
taken  advantage  of  the  Federal  Aid  offer.  The 
largest  amount  of  work  being  done  in  any  one 
county  is  that  in  Buncombe  county,  where  more 
than  one-half  million  dollars'  worth  of  construc- 
tion is  under  wav. 


The  Lee  Highway 

Virginia  has  the  reputation  of  being  one  of  the 
most  backward  states  in  the  eastern  section  of  the 
country  so  far  as  improved  highways  is  con- 
cerned, but  it  is  hoped  by  manv  of  the  citizens 
that  conditions  will  be  greatly  improved  within 
the  next  year  or  two.  Last  spring  there  was  or- 
ganized the  Lee  Highway  Association  to  promote 
a  transcontinental  highway  through  the  south, 
and  permanent  officers  of  the  association  were 
elected  in  Se])teml)er  and  Roanoke  chosen  as 
headciuarters. 

The  highway  is  intended  both  as  a  memorial 
to  Gen.  Robert  E.  Lee  and  to  serve  the  utilitarian 
purpose  of  connecting  the  north  with  the  south 
bv  a  single  stretch  of  improved  roadbed.  Dr. 
S.  N.  Johnson,  the  general  director,  states  his  be- 
lief that  the  construction  of  this  highway  through 


I  he  Valley  of  Virginia  will  result  in  the  constrm 
lion  of  many  lateral  roads  and  greatly  increas" 
the  shii)[)ing  ol  goods  by  truck  throughout  lln 
state.  J  he  liighway  w  ill  naturally  pass  through 
Lexington,  which  is  the  burial  place  of  both  (ten. 
Lee  and  Stonewall  Jackson.  l'>ecause  of  the  his- 
toric interest,  scenic  beauty  and  for  practical  pur- 
poses, the  route  has  been  fixed  from  New  \  ork, 
through  Philadelphia,  Baltimore  ami  Washington 
to  .Alexandria  and  Winchester,  and  thence  by  thr 
\  alley  of  Virginia  and  Last  Tennessee  to  New 
Orleans.  It  is  the  intention,  when  this  section 
has  been  completed,  to  extend  the  road  to  San 
Francisco  by  way  of  LI  Paso,  San  Diego  and  Los 
Angeles,  making  it  the  southern  counterpart  of 
the  Lincoln  Highway  in  the  north. 


Repairing!;  Elizaheth's  Bridge  Piers 

An  examination  of  sexeral  bridge  piers  at 
Llizabeth,  N.  j..  on  the  Klizabeth  and  Rahwav 
rivers,  made  some  months  ago.  showed  that  th'- 
concrete  in  them  had  disintegrated  to  a  dani-^er- 
ous  degree,  the  corrosion  in  some  places  extending 
to  a  depth  of  6  inches  from  the  face.  The  matter 
was  referred  to  a  committee  who  obtained  the 
opinion  of  consulting  engineers  an/1  chemists  as 
to  the  cause  of  the  damage  and  best  remedy  there- 
for. The  zone  of  disintegration  appears  to  be 
limited  to  the  area  between  high  and  low  water 
marks,  and  consequentlv  repairs  made  in  the  or- 
dinary way  would  require  the  building  of  a  coffer 
dam  around  each  pier  or  some  other  method  of 
excluding  the  water  until  the  concrete  or  other 
masonry  used  for  repairs  had  set.  This  wf)uld 
be  in  expensive  nroredure. 

Professor  E.  L.  Conwell.  a  consulting  chemist 
of  Philadelphia,  reported  that  an^^lvses  of  the 
river  water  showed  soluble  snlts  of  hvdrochloric 
and  sulphuric  acids  in  considerable  quantities. 
.Also  P'lizabeth  river  water  wns  found  to  contain 
from  20  to  200  times  as  much  salt  as  was  found 
in  other  streams  of  the  state  not  exposed  to 
industrial  pollution. 

One  of  those  consulted  was  Ralph  L.  Shain- 
wald,  Jr.,  vice-president  of  the  Standard  Paint 
Companv.  He  said  that  he  found  th^t  rrvst^ls 
of  salt  formed  in  holes  and  crevices  of  the  con- 
crete, and  in  the  considerable  expnnsion  accom- 
panying crystallization,  forced  off  flakes  pnd  par- 
ticles of  the  concrete.  He  recommended  chinpinp; 
away  all  of  the  damaged  surface  and  apt)lvin«r  a 
coat  of  cement  mixed  with  a  compound  which  i^ 
both  waterpt'oof  and  ac'd-proof.  This  m'^*^*''''''! 
cnn  be  applied  bv  heatine  the  surfnc  o'"  th<^ 
piers  to  a  hieh  temperature  ^\•ith  ^  h''>"-+'^'-'^'T 
and  applvine  the  plaster,  which  will  ^"t  nrirlK 
and  permit  the  repair  to  be  made  fl'"-;n<r  thf 
twenty  minutes  or  so  of  extreme  lo\^■  t'''-  \»hen 
all  of  the  damap"ed  surface  is  exposed.  H^-  c-iti. 
niates  that  repairs  r^ide  in  thi<  wav  \vill  <-os;t 
a'^nroximateh'  $3,000.  whereas  the  construrtion 
of  coffer  dams  to  permit  ron-'t-f.tinp-  in  the  n«ual 
^vn^-  would  cost  about  5^10.000  Th-^  ^o11nt^'  Board 
of  Freeholders  is  reported  t'^  h^ve  de'^i'^ed  to  use 
acid-resistinp-  and  waterproof  material  for  th'^ 
•'oncretc  abutments  to  be  n^^d  in  connection  with 
1  proposed  new  street  bridge  on  South  Front 
street. 
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ro.nU  and  almost  equaled  llie  total  «»l  all  other 
Uiiids,  and  the  iiiileaKi-  <>i  t-arlh  roads  only 
slightly  exceeded  that  for  gravel.  (^vving  to 
restrictions  place*!  upon  roads  which  receive 
I'ederal  aid.  it  is  probable  that,  could  figures 
I'l.r  all  roads  in  llie  eountry  he  obtained,  the  sh(jw- 
mg  made  by  gravel  roafls  would  be  even  better. 
Ill  some  states  more  than  three-quarters  of  all  the 
ro.ids  in  the  state  are  built  <»f  gravel. 

I'Acn  taking  the  costs  of  the  roads,  we  find  that, 
.lit hough  gravel  is  a  very  cheaj)  road  to  construct 
as  compared  with  the  more  durable  ones,  the  total 
Cost  of  1-ederal  aid  gravel  rfjads  during  the  three 
years.  1917,  191.S  and  1919,  was  two-thirds  as  great 
as  that  of  all  the  other  roads  combined,  omitting 
concrete.  To  give  the  exact  figures,  there  was 
spent  on  lederal  aid  gra\el  roads  SlO.Z.^H.f*?^ ;  on 
concrete  roads,  SlH.172.r)84  ;  on  earth  roads,  $0,- 
045.245.  and  on  all  others  cotTibined  (these  includ- 
ing sand-clay,  macadam,  macadam  with  mat  top, 
bituminous  macadam,  bituminous  concrete,  brick, 
and  miscellaneous),  ^]4.720,4(O. 

With  such  a  large  proportion  of  the  country  de- 
pending upon  gravel  roads  and  with  such  large 
sums  spent  in  their  construction,  it  would  seem 
desirable  that  more  attention  be  given  to  this  class 
of  road  by  engineers  and  other  road  expert.s. 
Probably  ten  times  as  much  has  been  done  in  the 
way  of  experimenting  and  has  been  written  by  en- 
gineers concerning  bituminous  concrete  roads  as 
concerning  gravel,  and  yet  nearly  four  times  as 
much  money  was  spent  during  the  three  years 
named  on  gravel  as  on  bituminous  concrete. 

We  expect  to  publish  next  week  some  ideas  of 
specialists  on  gravel  roads  and  hope  that  the  ])res- 
ent  indications  that  a  more  serious  interest  in 
gravel  roads  is  being  taken  by  highway  engineers 
will  be  borne  out  by  later  development. 


Gravel   Roads 

.\s  compared  with  concrete,  bituminous  con- 
crete and  other  more  durable  roads,  comparatively 
little  has  been  written  or  reported  concerning 
gravel  roads,  and  yet  the  mileage  of  such  roads 
constructed  with  Federal  Aid  in  the  United  States 
during  1919,  and  also  that  during  the  three  vears. 
P»17.  1918  and  l^H**,  exceedeil  by  far  the  mileage 
of  any  other  type  of  road  other  than  plain  earth 


Refuse  Utilization  Difficulties 

\\  ilhin  a  very  few  weeks  reports  have  come 
of  two  companies  holding  contracts  for  the  dis- 
•  osal  of  municipal  refuse  having  abandoned  these 
'ontracts  because  of  the  inability,  or  at  least  the 
T'ilure,  of  the  municipal  authorities  to  secure  a 
s'tisfactory  separation  of  the  refuse,  especially  of 
solid  rubbish  from  the  garbage.  Each  of  these 
companies  has  stated  that  the  presence  in  the 
i^arbage  of  bottles  and  pijeces  of  metal,  stones  and 
other  hard  objects  has  resulted  in  a  breaking  of 
the  machincr\  through  which  the  garbage  i'^ 
passed  and  that  unless  the  city  authorities  can  in- 
duce the  citizens  to  keep  the  garbage  free  from 
such  objects  it  will  be  impracticable  for  these 
companies  to  carry  out  their  processes. 

It  does  not  appear  whether  the  citizens  of  Bos- 
ton and  of  Atlantic  City  are  more  difficult  to  con- 
trol in  this  matter  of  garbage  separation  than 
those  of  other  cities  or  whether  the  utilization 
processes  and  machinery  used  is  different  from 
that  used  by  the  several  cities  which  have  for 
years  been  disposing  of  garbage  bv  utilization 
processes  of  one  kind  or  another.  These  two  in- 
stances, however,  would  seem  to  point  to  one  of 
the  difficulties  in  the  utilization  of  municipal 
refuse,  this  being  the  necessity  of  securing  a  more 
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or  less  complete  separation  of  the  refuse  into  at 
least  two,  and  even  three  or  four,  different  classes. 

In  the  case  of  incineration  this  necessity  of  sep- 
aration would  not  appear  to  be  so  great,  although 
even  for  that  method  of  disposal  it  is  generally 
desirable  to  separate  out  from  the  combustible 
matter  that  which  is  incombustible  and  only  clogs 
or  smothers  the  fire,  such  as  fine  ashes  and  tlirt, 
watermelon  rinds,  corn  cobs  and  certain  other 
materials.  As  long  as  there  are  careless  and 
thoughtless  people  there  will  be  difficulty  in  se- 
curing this  separation,  even  after  the  citizens  gen- 
erally have  been  convinced  of  its  desirability.  And 
yet  certain  cities  have  been  fortunate  enough  to 
obtain  officials  who  have  appeared  to  be  quite  suc- 
cessful in  this  respect.  For  instance.  Minneapolis 
and  Trenton  taught  their  citizens  to  drain  their 
garbage  and  wrap  it  in  paper  before  depositing  it 
in  the  pails,  and  we  believe  that  in  a  compara- 
tively short  time  the  citizens  observed  this  regu- 
lation quite  generally. 

This  is  one  of  the  many  problems  arising  to 
complicate  the  question  of  what  method  of  dis- 
posal of  refuse  will  be  best  for  any  given  city. 
This  question  of  refuse  disposal  is  by  no  means  an 
easy  one  to  settle,  and,  in  fact,  there  appear  to  be 
few  cities  where  it  has  been  settled  satisfactorily 
to  all  concerned,  if  we  include  among  these  the 
residents  in  the  vicinity  of  the  place  of  disposal, 
whether  this  be  a  dump,  a  utilization  plant  or  an 
incinerator ;  including  also  the  taxpayers  who 
have  to  pay  the  construction  and  operating  ex- 
penses and  the  householders  who  have  to  pur- 
chase and  keep  on  hand  one,  two  or  three  re- 
ceptacles required  and  perform  the  necessary 
separation  of  the  refuse  deposited  in  them. 


Poor  Back  Filling  Costs  $7,500 

In  Waltham,  Mass.,  there  was  constructed  in 
1881  a  storm  sewer  36  inches  in  diameter,  con- 
structed of  a  single  course  of  brick  laid  in  natural 
cement,  which  lies  at  one  point  18  feet  below  the 
surface  of  the  roadwav.  About  eleven  vears  later 
a  trunk  sewer  was  laid  in  the  same  street  20  feet 
below  the  surface  and  5  or  6  feet  away  from  the 
storm  sewer.  In  spite  of  the  danger  which  thi*^ 
♦^hreatened  to  the  storm  sewer,  especiallv  in  vie\\- 
of  its  light  construction,  it  would  appear  that 
the  back-filling  around  the  trunk  sewer  wa^  not 
made  as  thoroughlv  and  compactlv  as  it  should 
have  been,  for  the  back  fillinir  continued  to  settle 
slightly  year  bv  year,  permitting:  the  ground  be- 
tween it  and  the  storm  sewer  to  fall  awav  from 
the  latter,  which  finallv  cracked  on  the  underside 
toward  the  trunk  sewer  3nd  finallv.  in  1019.  set- 
tled and  collapsed  for  a  distance  of  over  100  feet 
and  was  badly  cracked  for  another  100  feet,  \bout 
1906  an  8-inch  water  main  had  been  laid  in  the 
same  street  about  5  feet  deep  and  crossinsr  diag:- 
onally  over  the  storm  sewer  for  a  distance  of 
about  140  feet.  When  the  storm  sewer  collaosed 
the  earth  between  it  and  the  water  main  above 
settled,  the  water  main  broke  in  two  and  the 
rush  of  water  from  it  added  considerablv  t(.  tlu- 
damage  done  b^    tin*  break   in   the  sewer. 

The   work   of   repairing   the   storm    sewer   .iiid 


water  main  required  two  months  of  time  and  an 
expenditure  of  $7,490,  and  seriously  interfered 
with  carrying  out  the  city's  prograrn  for  general 
repair  work  on  the  streets,  since  a  large  part  of 
the  labor  used  would  otherwise  have  been  em- 
ployed on  street  work.  The  excavation  was  han- 
dled with  a  Carson  trench  machine,  as  the  limited 
number  of  men  available,  the  unusual  depth  of 
the  trench  and  the  loose  gravel  soil  made  hand- 
digging  impracticabk'.  Of  the  total  cost,  $4,519 
was  for  labor,  $2,311  was  for  material,  and  most 
of  the  remainder  was  for  teams  and  trucks  and 
i"achine  hire,  the  last  being  $33(). 


Construction  Costs  in  the  Philippines 

In  a  letter  dated  Manila.  P.  I.,  August  26,  A. 
( ..  Hillberg,  ci\il  and  hydraulic  engineer,  formerly 
of  New  York  City,  writes: 

"You  mention  about' the  bad  conditions  in  the 
C^nited  States  and  the  difficulty  of  making  both 
ends  meet  on  the  salaried  positions.  The  same 
conditions  exist  out  here  because  labor  and  mate- 
rials ran  up  tremendously  during  the  past  two  or 
three  years.  It  does  not  look  as  if  the  cost  of 
materials  would  be  any  lower  for  the  coming  four 
or  five  years,  but  labor  may  come  down  some- 
what. 

"However,  the  costs  of  construction  labor  in 
the  Philippines  is  not  excessive  as  compared  with 
labor  in  America.  The  Filippino  laborer  is  not 
as  efficient  as  the  laborer  we  employ  in  the  States, 
but  he  is  only  paid  from  75  cents  to  $1,  gold,  a 
day,  consequently  even  if  he  is  40  or  50  per  cent 
efficient  as  compared  with  labor  in  America,  the 
labor  costs  are  still  less  than  half  of  what  they 
are  in  the  States. 

"Costs  of  materials,  however,  are  almost 
double  of  what  they  are  in  the  States  and  this 
brings  about  the  curious  conditions  that  in  con- 
struction work  materials  cost  about  75  per  cent 
and  labor  25  per  cent.  In  the  States  it  is  almost 
the  reverse,  viz.:  materials  25  per  cent  and  labor 
75  per  cent." 


Highway  Detours 

In  a  discussion  at  a  meeting  of  the  executive 
committee  of  the  League  of  Improxcment  Socie- 
ties at  Providence,  R.  L.  on  September  22,  the 
practices  followed  in  respect  to  detours  around 
sections  of  highway  under  construction  were  con- 
demned. Among  other  things,  it  was  the  general 
opinion  that  before  any  section  of  road  was  torn 
up  by  contractors  for  making  repairs  or  recon- 
structing, the  detours  necessary  should  be  placed 
in  a  passable  condition.  Many  accidents  and 
much  expense  from  breakage  of  automobiles  had 
resulted  from  the  poor  condition  of  detours  dur- 
ing the  past  summer.  The  committee  also  ex- 
pressed the  opinion  that  contracts  for  repairing 
state  highways  should  contain  provisions  that 
shorter  stretches  of  road  be  torn  up  during  re- 
pairs, the  present  practice  of  tearing  up  the  whole 
road  resulting  in  unnecessar\-  incon\  onicncc  to 
motorists   and   traffic   sjcnerallw 
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ic    INalioiial    (^oii- 
struc'lion  Situation 


Data  furnislicd  by  Associated  General  Con- 
tractors in  all  parts  of  the  country  cover- 
ing fundamental  causes  of  present  condi- 
tions, and  recommendations  for  Govern- 
ment Action 


Vhv  Associatfd  (inural  (Ontraitors  lia\c'  ri-- 
ciMitly  tiiadi-  It)  the  lionoral)!^  W  illiain  A.  ("alder, 
chairman  of  the  Senate  Committee  on  Jxeeonstrue- 
tion  and  Production,  a  statement  rej^archnj^  the 
present  situation  of  engineering  construction  and 
housing  in  the  L'uited  States,  accompanied  by 
recommendations  for  action  that,  in  their  o])inion, 
will  most  quickly  and  efficiently  relieve  the  pres- 
ent serious  conditions. 

By  a  questionnaire  directed  to  its  members  and 
others,  the  association  has  received  widespread 
and  competent  information  regarding  the  exist- 
ence and  amount  of  abnormal  construction  con- 
ditions, the  efforts  that  have  been  made  to  remedy 
them  and  suggestions  for  future  action. 

From  a  summary  of  these  it  is  concluded  that 
there  exists  a  housing  shortage  of  about  $1,500,- 
000,000;  that  the  h>deral  highway  program  for 
1920  amounting  to  $633,000,000  and  a  very  large 
amount  of  other  highwa_\-  work  has  completely 
fallen  through,  and  that  railroad  work,  water- 
power  dexelopments,  vast  reclamation  projects, 
harbor  and  river  improvements  and  other  puil)lic 
works  are  at  a  standstill. 

FUNDAMENTAL    CAUSE.S 

Cessation  of  normal  construction  during  the 
war  is  assumed  to  be  the  principal  cause  of  the 
present  shortage  of  construction  facilities.  The 
immediate  problem  faced,  however,  is  the  inabil- 
ity of  construction  industry  to  function  efficiently' 
at  the  present  time.  This  is  due  to  inadequate 
transportation  facilities,  restricted  finance,  high 
cost  of  materials,  labor  and  strikes. 

Transportation  priorities  granted  to  fuel  caused 
a  complete  suspension  of  work  on  most  projects 
requiring  a  large  amount  of  bulky  materials,  espe- 
cially east  of  the  Mississippi  ri\er.  which  was  ag- 
gravated by  lack  of  cars  and  lack  of  ability  to 
move  them.  Tf  construction  were  to  begin  again 
with  all  its  facilities,  the  same  difficulties  that  ex- 
isted early  in  the  summer  would  at  once  reappear 
in  large  measure. 

KECOM  MK.NDATION  S 

It  is  therefore  recommended  to  the  Interstate 
Commerce  Commission  that  priority  of  transpor- 
tation next  to  food  and  fuel  should  be  given  to 
materials  for  essential  construction.  (lovernment 
aid  should  be  extended  to  the  effort  of  the  .Asso- 
ciation of  Railway  F!xecutives  to  reduce  the  stand- 
ing time  of  freight  cars.  Reciprocal  demurrage, 
based  on  a  money  consideration  should  be  estab- 
lished. For  individual  loans  to  railroads  there 
should  be  substituted  the  establishment  of  a  Xa- 


lional  Triisi.  guaranlccil  Ijv  the  ( iovernnienl,  to 
pun  base  cars  for  the  relief  of  all  railrr^ads  and 
.illol  them  to  various  lines  to  be  jjaid  for  in  ten 
years  or  less. 

It  was  recommended  that  the  I-ederal  Reserve 
I'.oard  adopt  a  more  liberal  policy  towards  con- 
si  rucli(»n  loans.      This  can  be  done  by: 

1.  The  rediscounting  by  Federal  Reserve 
P.anks  of  the  notes  of  building  and  loan  associa- 
tions at  lower  rates. 

2.  The  extension  of  more  liberal  credits  to 
essential  industrial  extension  projects. 

3.  The  iiicouragement  of  the  production  of  es- 
sential commodities  and  necessities  through 
preferential  discount  rates. 

4.  A  modification  of  income  and  excess  profit 
taxes  and  the  a<loption  of  a  direct  commodity  tax, 
especially  on  luxuries.  Cither  features  apply  es- 
pecially to  the  housing  j)roblem. 

Prices  of  material  are  believed  to  be  higher  than 
are  warranted,  and  the  expectation  of  future  in- 
crease restrains  the  investment  of  capital.  It 
is,  therefore,  recommended  that: 

1.  Retail  i)rices,  production,  distribution  cost 
and  selling  prices  and  manufacturers'  prices  and 
their  relations  should  be  investigated  and  fully 
published. 

2.  The  Federal  goxernment  sTiould  provide 
regular  dissemination  of  information  regarding 
current  production  and  market  prices  of  construc- 
tion material. 

LABOR 

The  high  cost  of  labor  is  attributable  to  in- 
efficiency and  shortage.  In  some  cities  efficiency 
has  been  increased  by  curtailment  of  work  and 
open-shop  policy.  The  labor  supply  has  been  in- 
adequate for  several  years  and  can  only  be  in- 
creased by  inmiigration.  There  is  a  great  scarcity 
of  skilled  mechanics  and  efficient  trained  work- 
men. Shortage  is  aggravated  by  idleness  due  to 
strikes,  lockouts  and  lack  of  co-operation  be- 
tween employers  and  employees.  The  provision 
of  judicial  tribunals  for  industrial  disputes,  with 
authority  to  enforce  their  decisions  is  incumbent 
on  the  government. 

The  remedies  suggested  include  : 

1.  The  immediate  encouragement  of  immigra- 
tion and  its  supervision. 

2.  Extensive  government  aid  to  trade  schools, 
to  train  apprentices  in  a  range  of  related  subjects 
wide  enough  to  enable  them  to  adapt  themselves 
to  changes  of  industrial  conditions  and  reasonable 
demands. 

3.  A  system  of  government  courts  to  handle 
industrial  disputes  with  power  to  enforce  their 
awards. 

4.  Government  encouragement  to  a  national 
conference  of  construction  employers,  employees 
and  other  related  interests. 


Southern  Pine  Prodiietion 

The  Monthly  Trade  Barometer  for  August  of 
the  Southern  Pine  As.sociation,  representing  204 
subscribers  in  the  states  of  Louisiana,  Alabama, 
Oklahoma,  Texas,  Arkansas,  Mississippi.  Florida 
ind  George,  shows  that  the  combined  cut  for 
August  was  383,539,94.5  feet  while  the  stocks  on 
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haiul  .\u};ii>i  M  were  1.355/>7O,024  lici.  The 
Aiigubl  shipments  were  S8.04  per  cent  and  the 
demand  84/)5  ])er  cent  of  production,  the  stocks 
on  hand  being  increased  45,862,846  feet  or  3.5  per 
cent.  The  production  for  the  month  was  75.87 
per  cent  and  the  orders  were  64.45  per  cent  of 
normal.  On  August  31  the  stocks  on  hand  were 
509,6()5,407  feet  or  62.28  per  cent  more  than  Au- 
gust 31,  1919.  The  total  exports  during  .August 
through  southern  ports  were  57,822.87()  feet. 


Seattle 


's    Municipal    Street   Railway 
Loses  Money 


That  Seattle's  municipal  street  railway  system 
is  being  operated  at  an  average  daily  loss  of  $3,- 
213.76  despite  the  increase  in  rate  of  fare  recently 
put  into  effect  became  known  in  connection  with 
a  report  by  C.  L.  Hammons,  statistician  of  the 
street  railway  department. 

During  the  period  from  July  24  to  August  23, 
inclusive,  the  first  month  of  the  6!4-ccnt  fare,  the 
actual  fare  receipts  were  $496,034.35,  according 
to  this  report.  This  gives  an  average  daily  rev- 
enue from  fares  of  $16,001.10,  which  is  increased 


to  $1().447.''4  l)y  the  addition  of  daily  average  re- 
ceipts t'roni  miscellaneous  sources  of  $447. 'M. 

Daily  operating  costs,  based  on  the  July  riport, 
Mr.  Hannuons  states,  were  $13,100.50;  daily  in- 
terest charge  $2,404.60;  daily  depreciation  charge 
$1,880.52;  making  the  total  daily  cost  of  the  rail- 
way $17,385.62.  .Subtracting  from  this  amount 
the  average  daily  revenue  of  $16,449.04,  Mr.  Ham- 
mons finds  the  daily  deficit  to  be  $936.58,  to 
which  he  adds  $2,282.18  as  the  daily  average 
amount  to  be  set  aside  for  the  redemption  of 
outstanding  bonds,  which  brings  the  total  daily 
deficit  under  present  operating  conditions  to  $3,- 
218.76. 

Mr.  Hammons  includes  in  his  report  a  com- 
parison showing  $496,034.35  as  the  actual  rev- 
enue for  fare  receipts  during  the  month  from 
July  24  to  August  23  and  $388,972.63  as  the 
amount  that  would  have  been  received  had  the 
same  number  of  passengers  been  carried  on  the 
old  rate  of  fare.  5  cents.  From  this  he  claims  a 
revenue  increase  of  $107,061.72  for  the  month. 
City  officials  declare  this  increase  is  only  appar- 
ent in  part,  as  Mr.  Hammon's  own  figures  on  the 
number  of  passengers  carried  show  that  the  total 
for  the  month  o*f  August,  with  the  634-cent  fare 
in  effect,  was  6  per  cent  less  than  that  of  the 
previous  month   when   the  5-cent  fare  prevailed. 


Electric  Light  and  Power  Stations 

Figures  just  published  by  the  United  States  Census  Bureau  for  the  year  1917 
show  that  there  were  nearly  twice  as  many  commercial  stations  as  munici- 
pal, with  23  times  as  much  value  of  plant,  24  times  as  much  output  of  current, 
12  times  as  much  income.    Data  by  geographical  sections  are   given  in  the 

summary 


'i  he  iUireau  of  the  Census  has  just  published  a 
report  on  central  electric  light  and  power  stations, 
the  figures  and  other  data  being  for  the  year  of 
1917.  Although  these  figures  are  now  nearly 
three  years  old,  the  condition  of  the  country  has 
been  such  during  those  three  years  that  they  are 
l)robably  more  nearly  applicable  to  present  condi- 
tions than  a  three-year-old  report  would  have 
been  at  any  other  time  during  the  past  twenty- 
five  years.  The  tables  give  figures  separately  for 
commercial  and  municipal  central  electric  sta- 
tions,  each   arranged   by   geographical   divisions. 

The  value  of  plant  and  equipment  of  the  com- 
mercial stations  was  $2,933,016,941,  while  that  of 
nuinici])al  stations  was  $127,375,200,  or  less  than 
one-twentieth  as  great.  Comparing  the  total  as- 
sets, the  difference  is  even  greater,  these  being 
$3,631,973,213  and  $148,345,165,  respectively. 
There  were  4,224  commercial  stations  and  2,318 
municipal  stations,  showing  that  the  average  com- 
mercial station  was  about  ten  times  the  size  of 
the  average  municipal. 

Comparing  the  incomes,  we  find  the  total  in- 
come by  the  commercial  stations  was  $486,634,- 
021,  and  that  of  the  municipal  stations  was  $40,- 
2^)0,219.    The  general  ratio  between  total  incomes 


is  approximately  the  same  as  that  between  re- 
turns from  sale  of  light  and  heat,  power,  and 
municipal  street  lighting,  respectively,  but  the 
municipal  stations  sold  electric  energy  to  other 
public  service  corporations  to  the  amount  of  $317,- 
326,  while  this  item  for  the  commercial  stations 
was  $57,207,466.  On  the  other  hand,  the  commer- 
cial stations  furnished  free  service  estimated  at 
$524,820,  while  the  municipal  stations  furnished 
free  service  estimated  at  $5,095,843. 

In  matter  of  equipment,  the  commercial  sta- 
tions operated  10,387  units  with  a  total  horse- 
power of  12,077,657,  while  municipal  stations  op- 
erated 3,408  units  with  a  total  horsepower  of  859,- 
098.  Of  the  total  units  in  the  commercial  plants, 
about  51  per  cent  were  steam,  while  in  the  mu- 
nicipal plants  65  per  cent  were  steam.  In  the 
commercial  plants  30  per  cent  were  water-wheels 
and  turbines  and  in  the  municipal  plants  about  7 
per  cent,  while  about  19  per  cent  of  the  commer- 
cial units  were  internal  combustion  engines  and 
28  per  cent  of  the  municipal  units. 

During  the  year  the  commercial  stations  had 
an  output  of  24,398,983,183  kw.  h.,  while  the  mu- 
nicipal stations  had  an  output  of  1,039,320,089 
kw.  h. 
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('..inpiiriiiK  i'k'  miml.iT  oI  .sllfcl  l.mips  t,.  win.  h 
(iin.-iii  u;is  furnished,  llic  coinmcri  i.il  sl;iti<.ii> 
oiMi.iH.I  J(H./i.v  ans  aiul  the  muni,  ipal  slaliniis 
.l'»/>«).^.  (  )l  ituaiidesients,  the  roimnenial  staliotis 
operated  ')r>2.'K)H  and  the  niuniiipal  liCUll.  'Mu- 
voinniereial  stations  served  (..i02.1H<)  customers 
and  the  munieipal  stations '>7().514  eiis|(.nierv. 

NUMIIKHS  AMI  rAI'Al  ITIKS  l»Y  SEiTlnSS 

Ihe    number   ol'    eommereial    stations    was   4..^ 
times  as  many  as  the  munieipal  in  New  l^ngland. 
4.5  times  as  inanv  in  the  Middle  Atlantie  states, 
1.4  in  the   i'.ast    North   fentral.   1..^  in   the   West 
North  Central.   1.2  in  the  South   Atlantic,  1.7  in 
the   h'.ast   South  Central.  2.3  in  the   West   South 
Central.  3.()  in  tlu>  Mountains  and  4.3  in  the  I'a- 
cific  states.     In  a  few  states  the  number  ofniu- 
nicipal  stations  exceeded  the  commercial,  Minne- 
sota having  133  municipal   and   122  commercial, 
Nebraska  14')  municipal  and  140  commercial,  Kan- 
sas   1S()   municipal    and    \K>   commercial,    North 
(.arolina  SO  municipal  and  79  commercial,  Georgia 
12S  municipal  and  48  commercial,  Oklahoma   106 
municipal  and  95  commercial.     When  it  comes  to 
a  comparison  of  the  capacity  of  the  stations,  how- 
ever, the  figures  are  very  much  more  favorable 
to  the  commercial   plants.     The   133   stations   in 
Minnesota,  for  instance,  have  only  31,055  horse- 
power in  their  primary  power  plants  as  against 
190,584  horsepower  in  the  12  commercial  plants. 
In  output  of  stations  there  is  nothing  like  approx- 
imate equality  between  commercial  and  municipal 
stations  in  any  .state  except  those  of  Florida  and 
Washington,  the  municipal  output  in  the  former 
having  been  23,119,067  kw.  h.  as  against  27.708,- 
325  for  the  commercial  stations,  while  in  the  state 
of  Washington  the  output  of  the  fourteen  munici- 
pal stations  was  123,487,135  kw.  h.  and  that  of 
the   seventy-four    commercial    stations    was    118, 
883,821.     In  the  latter  state  the  commercial  sta- 
tions  used   steam   for  their  primary   power   to   a 
total  of  21,770  h.  p.,  while  the  municipal  plants 
generate  only   14,500  h.  p.  by  steam,  this  being 
developed  by  two  steam  turbines.     In  the  munici- 
pal plants,  waterpower  is  used  for  the  remaining 
57,340  h.  p.,  while  in  the  commercial  stations  wa- 
ter-power is  used  for  50.828  h.  p.,  and  internal 
combustion  engines  for  000  h.  p. 

In  the  ten  years,  between  1907  and  1917,  the 
commercial  stations  increased  22  per  cent  in  num- 
ber and  201.1  per  cent  in  gross  income,  while  the 
municipal  plants  increased  85.1  per  cent  in  num- 
ber and  187.3  per  cent  in  gross  income.  In  other 
words,  the  rate  of  increase  in  the  revenues  of 
commercial  plants  has  been  more  than  nine  times 
as  rapid  as  the  growth  in  the  number  of  stations, 
while  for  municipal  plants  it  has  been  little  more 
than  twice  as  rapid.  The  gross  incomes  in  1917 
totaled  $40,200,219  for  the  municipal  plants  and 
S48(),034,021  for  the  commercial. 

Comparing  the  rates  charged,  the  averages  for 
the  entire  United  States  for  lighting  were  5.6 
cents  per  kw.  h.  by  commercial  and  4.9  cents  by 
municipal,  while  for  power  the  rates  were  1.2  by 
commercial  plants  and  1.8  by  municipal.  The 
relation  between  rates  was  by  no  means  uniform 
in  the  different  sections  of  the  country,  the  com- 


incM.d   rates   lor   lighlnig   being   higher   in   some 
Ml  lions  and  lower  in  the  others.      I'^m"  instance, 
I  he  lighting  tales  by  commen  iai  plants  .iveraged 
higher  in  New  l^ngland,  the  I'last  North  C  entral, 
,Vl..untain  and  i'acilic  States,  but  averaged  lower 
in  the  other  sections  of  the  cf)untry.     lor  power, 
however,  the  rates  charged  by  conunercial  plants 
were  lower  in  every  one  of  the  geographical  di- 
visions, although  being  higher  in  some  of  the  in- 
dividual states,  as  in  Vermont,  Illinois  and  Ken- 
lucky.      The  lowest  state  average  rate  for  power 
was  in  Montana,  0.0  cent,  while  the  highest  aver- 
age rates  were  30.9  cents   Cmunicipal)    in   Wyo- 
ming and  0.5  cents   (municipal;   in   New   Hamp- 
shire.    The  highest  lighting  rates  were  found  in 
Rhode  Island,  13.1  cents  (municipal),  .South  Da- 
kota,  12.0   (municipal).   New   Mexiccj,   11.7  cents 
(municipal);   the   highest   commercial    state  rate 
being  10.7  in  New  Mexico.     The  lowest  lighting 
rates   were  reported   by   California,    1.9   (munici- 
pal),   Illinois,   2.4   cent's    (municipal),    and   West 
Virginia,   3    cents    (c(jmmcrcial).      In    individual 
instances  much  higher  rates  are  found  than  these 
averages,  some  small  plants  charging  as  high  at 
25  cents. 


Traffic  Tower  for  San  Francisco 

The  tower  shown  in  the  accompanying  photo- 
graph was  recently  completed  at  the  corner  of 
Market  and  Spear  streets,  San  Francisco.  It  was 
designed  to  control  an  electrically  operated  switch 
for  diverting  certain  cars  of  the  United  Railroads 
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STREET  TRAFFIC  TOWER  IN  SAN  FRANCISCO 

from  the  inner  track  to  the  Municipal  or  outer 
track.  The  switch  is  located  at  the  lower  left- 
hand  corner  of  the  illustration. 


Overloading  Motor  Trucks 

Before  a  conference  of  countv  commissioners 
not  long  ago,  Louis  S.  Sadler,  state  highway  com- 
missioner of  Pennsylvania,  stated  that  the  high- 
ways of  that  state  were  being  ruined  bv  a  clique 
of  greedy  men  Avho  were  overloadinsr  their  motor 
trucks,  and  that  such  oyerloading  must  stop.  Said 
he:  "Under  existing  la^ys.  all  we  can  do  to  a 
man  who  overloads  a  truck  is  to  have  him  fined 
$1(X).  Such  men  should  be  sent  to  jail,  and  unless 
some  drastic  action  is  taken  by  the  next  legisla- 
ture, the  entire  road  system  of  Pennsylyania,  or 
at  least  those  portions  of  it  near  the  larger  cities, 
win  ho  \n  uttpr  ruin." 
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Eiii;iii(M'riii<i  (;o1Ic<:<m>C  I  iiiNn>it\  ol  Marx  land 

A.  \.  |(thns()u  has  hrrn  appointed  Dran  of  (lie 
Kiigiiu'ering  COllcj^c  of  the  University  of  Mary- 
land as  a  first  step  in  the  reorganization  of  this 
college.  An  arrangement  has  been  made  with  the 
State  Roads  Commission  and  the  Bureau  of  Pub- 
lic Roads  whereby  an  engineering  experiment 
station  will  be  established  at  and  run  in  connec- 
tion with  the  engineering  college. 

Mr.  Johnson  assumed  his  duties  on  October  1. 
On  graduating  from  Harvard,  he  spent  four  years 
as  a  member  of  its  faculty.  In  1897  he  became 
member  of  the  National  Highway  Commission. 
From  1988  to  1904  he  was  State  Highwav  Kngi- 
neer  of  the  U.  S.  Office  of  Public  Roads  ;'l90()  to 
1914  State  Highway  Engineer  of  Illinois;  in  1915 
highway  engineer  of  the  Bureau  of  Municipal  Re- 
search, New  York ;  and  since  1916  has  been  con- 
sulting highway  engineer  of  the  Portland  Cement 
Association. 

Mr.  Johnson  will  be  given  a  free  hand  in  the 
development  of  engineering  at  the  University  of 
Maryland.  Special  emphasis  will  be  placed  on 
general  civil  engineering  and  highway  engineer- 
ing, while  broad  development  of  electrical  engi- 
neering work  along  lines  of  electrical  communi- 
cation is  intended.  Mr.  Johnson's  title  will  be 
Dean  of  the  College  of  Engineering  and  Director 
of  the  Engineering  Experiment  Station. 


Dr.  Samuel  Sheldon 

Dr.  .Samuel  Sheldon,  past-president  of  the 
.\merican  Institute  of  Electrical  Engineers  and 
professor  of  physics  at  the  Polytechnic  Institute 
of  Brooklyn,  died  September  4.  at  Middlebury, 
Vt.  After  graduation  from  Middlebury  College, 
Dr.  Sheldon  studied  two  years  in  Germany,  re- 
ceiving there  the  degree  of  Doctor  of  Philosophy 
and  later  from  the  University  of  Pennsylvania 
the  honorary  degree  of  Doctor  of  Science.  Dur- 
ing his  connection  of  thirty-one  years  with  the 
Polytechnic  Institute  of  Brooklyn,  Dr.  Sheldon 
instructed  over  a  thousand  graduates,  some  of 
them  having  become  famous  in  electrical  engi- 
neering. 

Dr.  Sheldon  was  the  author  of  several  college 
text  books,  monograms  and  papers  on  special 
topics  and  for  thirty  years  was  a  member  of  the 
American  Institute  of  Electrical  Engineers,  serv- 
ing in  various  official  capacities.  He  was  also 
a  member  of  the  Interurban  State  Railway  Asso- 
ciation and  of  several  technical  societies. 


Hard  Surface  Roads  for  North  Carolina 

The  North  Carolina  Good  Roads  Association  is 
apparently  bringing  about  in  that  state  a  senti- 
ment for  the  construction  of  hard-surface  roads 
as  soon  and  as  rapidly  as  finances  and  circum- 
stances will  permit.  It  reports  that  the  people  in 
all  sections  of  the  state  are  opposed  to  further 
waste  of  money  on  make-shift  types  of  roads, 
such  as  sand-clay  or  top  soil.  During  the  recent 
rainy  season  the  entire  western  part  of  the  state 
found  its  roads  almost  impassable. 


The  Old  Niagara  Railroad 
Suspension  Bridge 


Reminscences    of    its    maintenance    and 
successive  reconstructions. 


In  the  discussion  which  followed  the  recent 
presentation  to  the  American  Society  of  C'ivil 
Engineers  of  a  paper  by  C.  E.  Fowler  on  the  rail- 
road steel  arch  bridge  over  the  Niagara  river  at 
Suspension  Bridge,  New  York,  some  interesting 
reminiscences  were  presented  of  the  suspension 
bridge  Avhich  was  replaced  by  the  steel  arch. 

This  famous  structure,  built  by  John  A.  Roeb- 
ling  in  1895,  had  a  single  track  railroad  on  the 
upper  deck  and  a  highway  and  sidewalk  on  the 
lower  deck  and  was  the  first  long-span  railroad 
suspension  bridge.  It  had  a  span  of  800  feet, 
stone  towers  80  feet  high,  straight  iron  wire 
main  cables,  stiffening  trusses  with  wooden 
struts  and  vertical  braces  and  wrought-iron 
diagonal  rods.  The  beams  and  stringers  and 
both  floors  were  of  wood. 

About  twenty  years  after  the  bridge  was  built, 
there  was  reason  to  suspect  the  integrity  of  the 
main  cables  at  the  anchorages ;  and  the  late  L.  L. 
Buck  exposed  the  old  anchorages,  discovered  the 
corrosion  of  the  wires  near  where  they  engaged 
the  anchor  pins,  and  so  clamped  the  main  cables 
as  to  take  the  stress  under  trafific  of  the  vehicles 
and  trains  then  crossing  the  bridge,  and  spliced 
new  wires  in  the  anchorages,  without  any  ma- 
terial interruption  of  the  traffic. 

A  few  years  later,  Mr.  Buck,  whose  great 
abilities  were  thoroughly  appreciated  by  the 
bridge  owners,  was  retained  regularly  as  con- 
sulting engineer  and  decided  that  the  old  stiffen- 
ing trusses  had  become  inadequate  for  the  in- 
creasing traffic,  under  which  they  deflected  two 
or  three  feet. 

REMOVING   SUSPENDED  STRUCTURE   UNDER   TRAFFIC 

Mr.  Buck  undertook  the  then  unprecedented 
task  of  replacing  the  wooden  trusses  with  steel 
under  traffic  without  interrupting  either  rail- 
way or  highway  service  on  the  upper  and  lower 
decks  of  the  bridge.  He  designed  Hay  steel 
trusses  of  the  same  dimensions  as  the  wooden 
trusses :  this  being  one  of  the  very  first  applica- 
tions of  steel  to  structural  work. 

It  was  before  the  days  of  steam  power  or 
special  plant  of  any  kind  in  bridge  erection  and 
the  erection  was  done  entirely  by  hand,  and  done 
well  and  cheaply,  although  without  hoisting 
engines,  pneumatic  tools  or  electricity. 

Wrought-iron  highway  bridges  were  only  just 
coming  into  use ;  the  engineer  had  an  unknown 
problem,  and  nothing  to  work  with,  yet  he  solved 
it  successfully.  Every  portion  of  the  old  trusses 
was  removed ;  the  suspender  cables  were  ad- 
iusted;  the  stresses  in  them  were  measured;  the 
new  trusses  were  heavily  cambered  and  put  in 
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s<.M\  ice,  all  ill  one  scasidi.  and  uillmiil  a  sitidus 
aiiM(K'iii  III'  any  (U'scriptioii. 

Ill  tlu-  iTfctioii  forif  of  al)()Ut  J(X)  men,  iiol  one 
«>f  them  except  the  suinTiiitfiKlciit  would  i)as> 
for  any  kind  of  a  hridj^r  man  today,  or  at  any 
tiim'  within  the  last  20  years.  Tlu'rc  wvvv  onI\ 
two  of  the  men  that  eanie  from  the  bridge  shops 
that  had  an\  knowledjie  whatever  of  bridges; 
the  other  men  were  |)ieke(l  up  on  the  s|)tjt. 

It  is  an  interesting  faet  that  about  40  per  eeiil 
of  the  men  lommeneed  work  witli  a  eoiifidential 
ri'ipiest  that  they  lu-  allowed  to  work  on  the 
I'nited  .states  >ide  of  the  bridge.  In-iause  of  little 
irregularities  in  tlu-ir  private  lives  that  made  it 
embarrassing  for  them  to  work  on  the  (  anada 
side;  and  another  -10  per  cent  of  the  men  madi' 
the  sami'  re(|uest.  r^-versing  the  sides.  They 
were  a  hard  bitted  erew.  but  on  aeoount  perhaps 
of  their  little  eeeentricit  ies,  they  were  very 
bright,  and  main  of  them  bi'came  expert.  They 
included  all  sorts  of  mechanics,  especially  a  lot 
of  very  ])oor  carpenters,  who  had  to  cut  out  the 
old  wooden  trusses  as  the  new  (Uies  were  put  in, 
and  they  iu-\  er  did  it  ri.^ht  ;  the  hundredth  time 
the\  did  it.  it  was  not  done  right.  They  could 
not  cut  to  a  templet.  The  old  chords  were  cut 
out  a  piece  at  a  time,  and  clamped  to  the  new- 
steel  chords. 

The  pieces  were  all  small  and  all  handled  by 
hand.  Hie  rivets,  among  the  first  steel  bridge 
rivets,  were  driven  by  hand  and  gave  some 
trouble  reheating  and  finishing.  For  replacing 
the  highway  Hoor,  there  was  used  a  short,  port- 
able elevated  bridge,  on  rollers,  which  carried  the 
traffic  to  and  from  it  by  a  ramp  at  each  end, 
while  the  old  floor  underneath  was  cut  out  and 
the  new  I-beanis.  diagonal  rods  and  deck  were 
assembled  in  its  place.  The  men  had  to  crawl 
on  the  old  lloor  beams,  240  feet  above  the  rapids. 
and  insert  those  lateral  rods,  and  there  were 
only  two  men  who  would  do  that  work. 

The  stresses  in  the  suspender  ropes  were  meas- 
ured with  a  dynamometer.  Very  little  difificulty 
was  encountered  in  getting  the  stresses  perfectly 
uniform.  After  the  operator  had  become  skilled  in 
the  adjustments,  by  tapping  the  suspender  ropes 
with  a  hammer,  or  even  by  grasping  by  the  hand, 
he  could  tell  within  a  few  pounds  whether  the 
stresses  were  uniform  or  not. 

(ireat  numbers  of  tools  were  carelessly  (lro])])C(l 
from  the  bridge.  The  river  channel  under  it  is 
only  about  400  feet  wide.  Iliat  left  a  strip  of 
200  feet  of  pretty  rocky  territory  on  each  side 
of  the  river,  where  the  men  dropped  hundreds  of 
dollars  worth  of  tools  from  the  bridge,  ."^o  mam- 
fell  on  the  land  that  it  was  finally  made  a  prac- 
tice to  shut  off  work  for  half  an  hour  or  an  hour 
on  Saturday  on  one  end  or  other  of  the  bridge, 
and  send  a  man  down  with  a  bag  to  recover  the 
tools.  He  would  bring  back  a  load  of  big  monkev 
wrenches  and  all  sort-^  of  tools. 

KKCKF.KSS  RK.W.VDO 

There  were  some  pn-tty  reckless  I'ellow  s  on  the 
bridge,  and  two  im-  three  de\elope<l  a  good  deal  of 
rivalry.  One  of  them  dropped  a  valuable  tool 
that   fell   on    the   rocks:   he   did   not   want   to   be 


held  aci ouiit.ibic  for  the  loss  of  that  tool,  lie 
ilid  not  like  to  rei)ort  it.  He  did  ncjt  want  Xo 
L^o  off  the  bridge  and  have  it  lUited  at  the  office 
that  he  went.  .So  what  did  the  idiot  Ao  but 
select,  about  MK)  feet  from  one  end  of  the  briflge, 
a  guy  ro|)e  that  ran  horn  the  lower  chord  of 
the  bridge,  (liag(jnally  up  stream  and  down  to  a 
point  on  the  shore  some  400  feet  away  and  240 
feet  below,  near  the  water's  edge. 

lie-  climbed  out,  hung  from  the  guv  rojic,  and 
■started  down  hand  over  hand,  to  make  that 
])erilous  trip  to  the  water's  edge.  His  dearest 
foe  seeing  him  safely  started,  and  not  to  be  out- 
done, went  to  the  very  longest  guy  rope,  next 
beyond,  and  started  down  in  a  race,  i'he  assistant 
engineer  got  to  the  scene  of  activities  just  too 
late.  It  was  humanly  impossible  for  them  to 
get  back  again,  and  they  were  already  beginning 
to  lf)se  their  nerve.  He  had  an  inspiration,  and 
treated  those  men  to  a  blistering  calling  down 
that  was  a  combination  of  drill  practice,  foot- 
ball coaching,  Pittsburgh  shop  abuse,  and  per- 
sonal scarification  intended  to  divert  their  atten- 
tion from  their  great  peril.  He  threatened  to 
fire  and  fine  the  loser  of  the  race  and  cursed 
them  so  roundly  that  instinctively  they  paid  more 
attention  to  him  than  they  did  to  their  own 
danger. 

•As  they  went  down  their  strength  flagged;  one 
fellow-  succeeded  in  getting  within  10  or  15  feet  of 
the  ground,  let  go  and  dropped,  fortunatelv  fell 
into  the  top  of  a  tree  and  did  not  get  much  hurt. 
P.oth  were  discharged,  and  next  week  taken  on 
again. 

PATCHIN'C  MASOXKV  TOWERS 

A  number  of  years  after  the  trusses  were  re- 
newed, Mr.  Buck  observed  that  the  tops  of  the 
old  towers  were  in  very  bad  condition.  The 
saddles  on  which  the  old  cables  rested  there  had 
become  rusted  solidly  in  place,  and  the  tempera- 
ture expansion  and  contraction  of  the  cables 
caused  the  tops  of  those  rigid  masonry  towers 
80  feet  high  to  deflect  several  inches.  So  Mr. 
P.uck  removed  the  damaged  stones  from  the 
faces  of  the  towers,  and  inserted  new  stones 
from  the  Chaumont  quarries.  He  did  a  beautiful 
job  in  a  wonderful  w-ay  that  gave'  the  towers 
another  short  lease  of  life. 

Finally,  however,  the  towers  got  too  bad  for 
further  patching.  Then  Mr.  Buck  .built  steel 
towers  and  suspended  the  main  cable  saddles 
troni  theni  by  lashings  of  high  tension  wires  rove 
under  or  through  their  bases. 

'1  his  released  the  old  masonry  and  still  main- 
tained railway  traffic  while  workmen  cut  off  the 
tops  of  the  old  masonry  towers,  put  in  the  gird- 
ers in  the  permanent  steel  towers,  and  reseated 
the  saddles  with  their  cables  on  them,  after  which 
they  removed  the  old  masonry  towers  and  com- 
pleted the  interior  bracing  of  the  steel  towers. 

The  bridge  then  stood  for  a  number  of  vears 
until  Mr.  Buck  had  the  opportunity  and  the  glory 
of  rebuilding  it.  which  hail  long  been  his  ambi- 
tion. His  first  plan  was  to  build  a  cantilever 
across   the   gorge,   and    he   was  probably   disap- 
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pointed  when  C.  L.  Schneider  built  the  Niagara 
cantilever,  although  he  could  not  but  recognize 
that  the  cliff  formation  there  was  adapted  to  the 
arch  tvpe  of  construction  which  he  eventually 
built. 

f.\M'll.K\  l.K    KKIXTIOX    Ol'    .AKlH    SI'AN 

The  method  of  construction  of  the  arch  in  the 
lieid  was  very  interesting.  It  was  carried  out  by 
R.  S.  Buck,  who  was  L.  L.  Buck's  exceedingly 
capable  associate  on  the  work.  The  arch  was 
erected  on  the  cantilever  principle,  the  two  ends 
being  constructed  simultaneously,  with  the  tops 
of  the  vertical  end  posts  guyed  back  to  the  an- 
chorages. The  material  was  handled  by  light 
travellers  that  moved  on  the  deck  of  the  old 
structure  and  delivered  the  members  to  the 
trusses  under  erection. 

The  arch  structure,  although  carrying  the 
railroad  and  highway  at  the  same  alignment  and 
elevation,  was  propt)rtioned  to  clear  and  enclosed 
like  a  trough,  during  its  erection,  the  suspension 
bridge,  which  continued  in  service  during  the 
entire  operation  of  constructing  the  arch  bridge, 
while  both  arms  were  being  built  out  on  each 
side  of  the  river,  until  as  curved  cantilevers  they 
joined  in  the  middle,  and  were  made  complete 
and  self-supporting,  and  the  suspended  span  was 
removeci. 

One  of  the  most  interesting  pictures  in  a  very 
extensive  collection  of  photographs  covering 
most  of  the  history  of  bridge  erection,  is  an  his- 
toric one  showing  the  bridge  just  before  coni- 
pletion  of  that  arch,  the  Schneider  cantilever  in 
the  background,  the  suspension  bridge  still  in- 
tact, and  the  arch  bridge  nearly  completed,  and 
])artlv  enclosing  the  suspension  bridge.  With 
the  completion  of  that  arch  Mr.  Buck  finished  an 
important  chapter  of  the  historic  Niagara  bridge, 
and  achieved  great  credit  for  himself  and  the 
engineering  profession. 


Labor  Notes 

Director  U.  S.  PLmployment  Service  says: 
"Coming  winter  will  be  one  of  the  best  in  years 
as  regards  opportunities  for  employment,  with 
the  exception  of  the  war  years,  w-hen  there  was 
an  absolute  general  shortage  of  labor." 


About  1.200  Spaniards  from  Europe  are  cm- 
ployed  as  unskilled  labor  by  the  Pennsylvania 
Railroad. 


Pennsylvania  State  F.mployment  Bureau  re- 
ports a  shortage  of  25.000  workers  in  Pittsburgh 
district;  men  are  also  needed,  the  report  says,  in 
the  bituminous  coal  fields  to  take  places  of  miners 
who  have  not  returned  to  work ;  a  shortage  of 
farm  labor  is  notc-d  in  many  sections  of  the  >tate. 


Steel  and  Tin  WOrkers  was  reduced  iy>  per  cent 
on  the  base  wage  for  September-October  period  ; 
wages  are  based  on  prices  of  sheet  steel  and  re- 
llects  lowered  prices;  July-August  bi-monthly  ad- 
justment was  highest  in  history  of  industry,  being 
108  per  cent  above  base;  September-October  rate 
is  106 j/  per  cent  above  base. 


Wage  rate  of  sheet   steel   mill   operatixcs  who 
are  parties  to  Amalgamated  .\ssociation  of  Iron, 


The  Cost  of  Iiiiniigration 

In  a  weekly  letter  to  the  members  of  the  Inter- 
Kacial  Council,  President  William  H.  Barr  called 
attention  to  the  rapidly  increasing  arrival  of 
aliens  in  this  country  and  the  prospect  for  an 
enormous  influx  of  them  following  the  seven  years 
of  reduced  immigration  and  stimulated  by  the 
desire  of  million  who  wish  to  emigrate  from 
l^urope. 

He  considers  that  immigration  w  ill  be  subjected 
unavoidably  to  three  obstructions,  namely,  the  in- 
creased cost  of  transportation,  the  literacy  test 
and  limited  transportation  facilities.  'J'he  cost  of 
passage  tickets  has  more  than  doubled.  The  head 
tax  which,  in  1882  was  50  cents,  is  now  $8,  and 
every  innnigrant  has  to  pay  $10  for  the  American 
Consul's  vise;  besides  which  there  is  a  much 
greater  difificulty  in  the  unfavorable  rate  of  ex- 
change as  compared  with  1913,  when  American 
dollars  were  at  par  and  passage  rates  varied  from 
$34  from  Hamburg  to  $48.50  from  Patros  as 
against  $125  for  both  places,  and  a  minimum  of 
$98  from  Genoa  for  all  of  the  six  ports  mentioned. 
These  differences  are  very  much  increased  by  the 
vastly  larger  present  value  of  the  dollar  which, 
when  translated  to  equivalents  in  foreign  coins, 
shows  an  increase  of  more  than  700  per  cent  on 
cost  of  tickets  from  Trieste  to  New  York.  Al- 
though the  immigrants  now  earn  higher  wages  in 
Hurope  than  in  1913,  the  purchasing  \alue  is  re- 
duced, and  increased  embarkation  and  traveling 
expenses  there  and  consular  fees  for  each  country 
passed  through  are  so  great  that  the  immigrant 
must  be  already  in  a  prosperous  condition  or  be 
assisted  in  order  to  come  to  this  country. 

The  literacy  test  was  required  with  the  expecta- 
tion that  it  would  reduce  immigration,  which  it 
undoubtedly  will  accomplish;  although  many  im- 
migrants can  meet  it,  there  are  undoubtedly  many 
whom  it  will  debar. 

It  has  been  estimated  that  existing  shipping 
facilities  will  limit  the  immigration  during  the 
\  ear  commencing  last  April  to  750.000.  .Although 
current  data  do  not  give  much  information  re- 
garding classification  of  immigrants  and  such  in- 
formation does  not  appear  until  it  is  quite  old, 
the  Inter-Racial  Council  estimates  that  three- 
fifths  of  the  incoming,  and  two-thirds  of  the  out- 
going, aliens  are  men.  \\hich  is  probably  a  liberal 
proportion.  From  analyses  of  records  for  June, 
luly  and  August,  it  is  estimated  that  the  net  num- 
ber of  immigrant  males  was  approximately  1,575 
l)er  week,  amounting  to  only  about  80,000  per 
\ear.  The  significance  of  these  figures  is  seriously 
affected  by  the  number  of  male  aliens  leaving  this 
'ountry,  most  of  whom  have  tnuch  greater  experi- 
ence and  earning  capacity  than  the  incoming 
aliens. 
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Recent  Legal  Decisions 


RESERVOIR  EXCAVATION  HM.I)  CHARGKABLF.  AS  SUAL 
LOW  KLOWAGE  EXCAVATION 

A  contract  for  the  excavation  of  a  reservoir 
provided  the  sum  of  35  cents  for  the  removal  of 
the  top  soil,  $1.48  per  cubic  yard  for  miscel- 
laneous excavation,  and  24  cents  per  yard  for 
shallow  flowape  excavation.  The  New  York  Ap- 
pellate Division  holds,  in  an  action  for  work  done, 
Beaver  P-ngineering  &  ("(Mitractinp  Co.  v.  City  of 
New  York,  183  N.  Y.  Supp.  386,  that,  in  view  of 
other  provisions  of  the  contract,  excavation  of 
material  for  treatment  of  the  reservoir  bottom 
should  be  paid  for  as  shallow  flowagc  excavation 
at  the  rate  of  24  cents  per  cubic  yard,  particularly 
as  previous  settlements  had  been  made  on  that 
basis  and  for  the  further  reason  that  another  con- 
struction would  }^ive  the  contractor  much  greater 
compensation  for  exca\ation  for  this  purpose 
than  excavation  for  material  for  dikes  involving 
greater  labor,  which  was  treated  as  shallow 
tlowage. 


CONTRACTOR      CANNOT      CLAIM      PAYMENT      FOR      UNAU- 
THORIZED    WORK     ON      BRIDGE      EXCEPT 
THROUGH    LEGISLATURE 

The  Xew  York  Appellate  Division  holds, 
Paddleford  v.  State.  183  N.  Y.  Supp.  249,  that 
under  the  .^tatc  Highway  T.aw,  §2,  .^ubd.  5,  defin- 
ing highways  as  including  bridges  having  spans 
of  5  feet  or  less,  there  is  no  authority  of  any 
officer,  board  or  department  outside  the  Legisla- 
ture that  can  audit  or  make  payment  to  a  con- 
tractor for  the  construction  and  improvement  of 
a  county  highway  who.  by  supplemental  contract 
with  the  state  commission  of  highways,  built  a 
36-foot  bridge  over  a  body  of  water.  It  was  not 
questioned  that  supplemental  contracts  can  be 
made  for  additional  work  and  material  by  the 
state  commission  of  highways  and  by  the  division 
engineer  representing  the  department ;  but  such 
contract  must  be  to  supplement  and  for  additions 
upon  contracts  which  come  under  the  jurisdic- 
tion of  the  highway  department,  such  as  addi- 
tional stone,  material,  or  excavation,  etc.,  on 
work  being  done  on  highways  defined  as  such 
by  the  statute.  The  limit  here  is  a  5  foot  bridge; 
there  is  no  authority  to  increase  that  length  to 
56  feet  and  still  have  it  within  the  statute.  The 
court  said:  "This  statute  is  not  ambiguous. 
Much  as  it  is  borne  in  upon  us  that  these  claim- 
ants are  entitled  to  this  amount  of  money  from 
the  state  of  Xew  York,  we  cannot  disregard  an 
express  provision  of  statute  to  reach  that  end. 
without  bringing  the  administration  of  the  law 
into  disrepute.  Claimants'  relief  is  via  the 
Legislature." 


CITY  NOT  BOUND  BY  BUILDING  COMMITTEE   CHAIRMAN'S 
UNAUTHORIZED    ORDER    FOR    MATERIAL 

The  Xew  Jersey  Supreme  Court,  in  ^IcLean 
v.  Mayor  &  Common  Council  of  Newark,  110  Atl. 
602.  holds  that  the  citv  of  N'ewark  is  not  liable 
for  materials  furnished  and  labor  performed,  or 
orders  issued  by  the  chairman  of  the  public  build- 
ing committee  of  the  common  council  of  the  citv. 


wliere  the  fjrders  were  not  authorized  by  the 
*.ity  lujr  by  the  coimiittee  of  which  he  was  chair- 
man, and  the  common  council  did  not  ratify  the 
ch.iirmari's  action,  and  had  not  paid  any  similar 
(<rders.  'J'he  case  was  held  to  fall  within  the  rule 
laid  down  in  other  New  Jersey  cases,  that  a 
municipal  corporation  cannot  be  held  bound,  by 
either  an  express  or  an  implied  contract,  in 
defiance  of  express  restrictions  imposed  by  law, 
as  limitations  on  the  powers  of  the  corporate 
agents,  through  whose  instrumentality  the  con- 
tract is  sought  to  be  derived. 


AIMING    TO    PREVENT    REMOVAL   OF    COUNTY    SEAT    HELD 
UNENFORCEABLE 

A  contractor  had  agreed  with  county  commis- 
sioners for  the  rebuilding  of  a  courthouse  at  the 
county  scat.  The  legality  of  the  contract  was  dis- 
puted by  taxpayers  and  injunction  proceedings 
were  threatened.  There  was  also  a  movement  to 
remove  the  county  seat  to  another  town.  To 
induce  the  contractor  to  continue  the  work  of  re- 
building, a  contract  was  entered  into  with  him  by 
certain  residents  of  the  county  seat  to  reimburse 
him  for  any  loss  he  should  sustain  in  his  further 
prosecution  of  the  work,  this  contract  being  en- 
tered into  in  order  to  rebuild  the  courthouse  be- 
fore removal  of  the  county  seat,  and  thus  create 
a  situation  which  would  influence  public  senti- 
ment against  the  change.  In  an  action  by  the  con- 
tractor who,  relying  upon  this  contract,  had  in- 
curred certain  obligations,  it  was  held,  King  v. 
Randall,  Nevada  Supreme  Court,  190  Pac.  979, 
that  the  contract  was  unenforceable  as  contrary 
to  public  policy. 

STATUTORY    BOND    PROVISION    AS     TO     SUPPLIES     TO 
CONTRACTOR 

A  bond  given  by  a  schoolhouse  construction 
contractor,  which  contains  no  clause  for  the  pay- 
ment for  supplies  furnished,  is  not  the  bond  re- 
quired by  the  Texas  statute  of  1914  with  refer- 
ence to  public  buildings,  and  w^hile  it  may  be  good 
as  a  common  law  bond,  does  not  bind  the  surety 
further  than  therein  specifically  stated,  and  there- 
fore, the  Texas  Court  of  Civil  Appeals  holds. 
Acme  Brick  Co.  v.  Taylor,  223  S.  \V.  248,  does  not 
make  the  surety  liable  for  supplies  furnished  the 
contractor.  The  contractor,  however,  may  be 
sued  for  such  supplies. 

ROAD  BOND  STATUTE  MODIFIED  BY  LATER  ACT 

Mississippi  Laws,  1914,  c.  176.  provides  a 
scheme  for  the  issuance  of  bonds  for  road -pur- 
poses and  for  working  roads.  Under  this  act  a 
bond  issue  was  authorized,  but  bonds  were  not 
actually  issued  when  Laws.  1920,  c.  207,  was 
passed.  The  two  acts  were  in  conflict  with  re- 
spect to  the  method  of  ordering  elections,  and  the 
Mississippi  Supreme  Court  holds.  Rosenstock  v. 
Board  of  Supervisors  of  Washington  County.  85 
So.  91,  that  the  latter  act  prevails  over  the  former 
as  to  method,  but  does  not  avoid  an  election  un- 
der the  former,  but  only  limits  the  time  to  one 
vear  after  the  passage  of  the  later  act. 
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NEWS  OF  THE  SOCIETIES 


October  1«-1S» — A.MKKICAN  COUN- 
TliV  LIFK  ASSOCIATION.  Annual 
fonference,  Springfield,  Mass.  Presi- 
dent. Kenyon.  L.  Butterfleld,  .\mherst, 
Mass. 

Oct.  1» — CORNELl.  SOCIETY  OF 
CIVIL  ENGINEK.RS'.  Annual  meet- 
ine:.      New   York   Cit>'. 

Oct.  l»-ua— INTEKN.\TIONAL  AS- 
SOCIATION OF  MUNICIPAL  ELEC- 
TRICIANS. 25th  annual  convention, 
New  Orleans,  La.  Secretary,  C.  R. 
George.    Houston.    Texas. 

Oct.     ao  —  a.mi:ric.\n     a\'.\ti:r- 

WORKS  .\SS0C1.\T10.\.  NVu  York 
Section.  October  meeting.  New  York 
City. 

OCT.  26-28— AMERICAN  RAILWAY 
BRIDGE  AND  BUILDING  ASSOCIA- 
TION. Convention  at  tlanta,  Ga. 
Head(iuarters,    Chicago. 

Nov.      5-6  —  -AMERICA.V      AY.\TER- 
\VORKS     .\SSOOI.A.TION.       Iowa     sec- 
tion.        Si.xth       .\nnual       Convention. 
Iowa   City. 

November  12— AMERICAN  INSTI- 
TUTE OF  ELECTRIC.\L  ENGIN- 
EERS. Second  Fall  meeting.  Chicago. 
Sec.   33   W.  39th   St..   New  Y'ork. 

Nov.  la — CONFKRENCE  0.\  EM- 
PLOYMENT A  N  I)  EDUCATION, 
sponsored  by  the  American  .\ssn.  of 
Engineers.      Chicago. 

Xov.  15-17— CITY'  MANAGERS,  AS- 
SOCIATION. Annual  convention  at 
Cincinnati,  O.  Executive  Secretary, 
Harrison  G.  Otis,  812  Tribune  Bldg., 
New  York  City. 

.\ov.  IK-1»  —  .AMERICAN  ENGI- 
.NEERING  COUNCIL.  Organization 
meeting.       Washington.    D.    C. 

Dec.  7-10 — AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS.  An- 
nual meeting.  New  York.  Secretary, 
L'9  W.  39th  St.,  New  York  City. 

Jan.  25-27.  1921 — THE  AMERICAN 
WOOD  PRESERVERS  ASSOCI.A.TION. 
Place  of  meeting  to  be  announced 
later. 

May  17-19,  1921 — NATIONAL  FIRE- 
MEN'S ASSOCIATION.  Twenty-third 
annual   convention.    Fort   Wayne.    Ind. 

June  7-9.  1921— NATIONAL  FIRE 
PROTECTION  ASSOCI.A.TION.  Annu- 
al   meeting.      San    Francisco,    Cal. 

June.  1921  —  CONFERENCE  OF 
MAY'ORS  AND  OTHER  CITY  OFFI- 
CIALS, State  of  N.  Y.  12th  Annual 
Conference.      Elmira.    N.    Y". 


AMERIC.\!V   SOCIETY   OF   CaviL   KX- 
GIXEERS 

At  a  business  meeting  of  this  society 
held  at  New  York  on  September  1, 
there  was  an  animated  discussion  of 
two  important  propositions  now  before 
the  society — Joming  the  Federated 
.American  Enugineering  Societies,  and 
adopting  the  amendments  to  the  con- 
stitution referred  to  tiie  societj  liy  the 
annual  convention  in  Portland  last 
month.  Of  the  nearly  one  hundred 
members  present,  the  majority  were 
opposed  to  both  the  amendments  and 
joining  the   federation. 

Joining  the  federation  was  opposed 
because  it  did  not  seem  to  promise 
any  sufficient  return  to  the  society  for 
the  prestige  wliich  it  would  contribute 
and  share  with  organizations  of  much 
lower  standing  ,  the  federation  did  not 
have  any  definite  program  commensur- 
ate with  its  ambitious  pretensions  ;  ana 
the  finances  of  the  society  did  not 
warrant  its  payment  of  the  eiglit  or 
ten  thousand  dollars  a  year  called  for, 
together   with     aditional   sums     which 


would  prol)ably  be  called   for  to  make 
up  deficits. 

Concerning  the  amendments,  it  was 
objected  tliat  they  conflicted  witli  the 
constitution  of  the  society,  created  an 
e.\pensive  machinery  for  the  nomina- 
tion of  officers,  would  tend  to  create 
ano  perpetuate  an  ohgarchy  in  the  so 
ciety,  and  ttiat  the  annual  conference 
of  representatives  of  sections  would 
involve  a  heavy  expense.  The  amend- 
ment relating  to  dues  was  not  (O)ject- 
ed  to. 

The  meeting  requested  tiie  Boar<l  ot 
Directors  to  distribute  to  the  corpor- 
ate memliers,  as  soon  as  possible,  tlie 
minutes  of  tiiis  meeting  in  order  that 
they  might  have  the  benefits  of  the  dis- 
cussion in  deciding  how  to  vote  upon 
these  subjects. 


.\>IKItIC.\\      EXGI.\KEI»IN<;      COl  \- 

CIl,      OF      THE      FEUKK  \TKI> 

AlIKUIC AX    EXGI>KKm\<; 

SOCIETIE.»* 

The  first  meeting  of  the  council  will 
l)e  held  at  Washington,  D.  C,  Novem- 
ber ls-19,  1920.  Headquarters.  New 
Willard  Hotel. 

.\t  the  first  session  there  will  be  the 
appointment  of  temporary  committees 
on  Program,  Credentials,  Constitution 
and  Bv-Laws,  Nominations.  Plan  and 
Scope.  Budget,  and  Resolutions. 

At  the  second  session  there  will  be 
an  address  on  Engineering  Council  by 
J.  Parke  Channing.  chairman,  and  a 
discussion  of  the  field  of  activity  for 
the  Federated  .American  Engineering 
Societies. 

On  the  second  day  there  will  be  elec- 
tion of  permanent  officers,  formal  rat- 
ification of  constitution  and  by-laws, 
reports  of  committees,  an  address  by 
Herbert  C.  Hoover,  president  Ameri- 
can Institute  of  Mining  and  Metal- 
lurgical Engineers,  and  an  informal 
reception  and  smoker. 

On  Saturday,  November  20,  there  will 
be  an  organization  meeting  of  the  ex- 
ecutive board  of  the  .American  Engi- 
neering Council  of  the  Federated 
.American  Engineering  Societies. 


.\MEIRIC.\X     ASSOCI.VTIOX     OF 
EXGIXEERS 

The  Federal  Department  of  the 
.Airier  ican  Association  of  Engineers 
has  announced  the  appointment  of  the 
following  engineers  as  members  of  the 
Federal  Department  Council :  Morris 
Bien.  assistant  director  of  the  Recla- 
mation Service.  Washington ;  N.  S. 
Thompson,  chief  of  the  electro-me- 
chanical division,  supervising  archi- 
tect's office,  Washington ;  H.  E.  Hall- 
borg,  radio  engineer,  Norfolk  Navv 
Yard,  Norfolk.  Va.  :  William  B.  Har- 
rison, of  the  United  States  Engineers' 
office,  Washington  ;  W.  C.  Dean,  chief 
of  the  electrical  division.  Bureau  ot 
Construction  and  Repair,  Washing- 
ton; W.  .A.  E.  Doying.  inspecting  en- 
gineer of  the  Panama  Canal,  Wash- 
ington ;  W.  C.  Lemen,  of  the  United 
States  Engineers'  office.  New  York ; 
J.   T.   Maguire,   project   manager.   Bu- 


reau of  Yards  and  Docks,  Washing- 
ion.   D.   C. 

It  has  been  practically  decided  that 
the  Chicago  Chapter  will  assist  in  pr(js- 
eciiting  the  case  of  Messrs.  Pihlfeldt, 
^ Oung  and  Kushlan  against  officials 
nf  the  city  of  Chicago.  Tliese  three 
engineers,  Thomas  d.  Pihlfeldt,  city 
bridge  engineer,  Hugh  Young  and 
Max  Kushlan,  were  dismissed  from 
the  employ  of  the  city  of  Chicago  as 
a  result  of  a  civil  service  trial  which 
the  chapter  described  in  a  i)ublic  state- 
ment as  "farcical."  .A  suit  has  been 
instituted  by  the  engineers  to  compel 
the  city  authorities  to  reinstate  them. 
Tlie  Chicago  Chapter  has  requested 
the  national  board  of  directors  of  A. 
.A.  E.  to  contribute  $'M0  to  the  fund 
for  this  prosecution.  .At  a  recent  meet- 
ing of  the  board  of  directors,  this 
matter  was  referred  to  a  committee 
consisting  of  Raymond  Burnham,  W. 
W.  DeBerard  and  H.  W.  Clausen. 

W.  K.  Eldridge  of  Indianapolis,  in 
JMs  discussion  of  the  re-routing  of 
street  cars  in  lndiana|)olis  before  the 
Indianapolis  Chapter  of  .A.  .A.  E.  at 
the  meeting  on  September  15,  de- 
scribed the  advantages  of  shuttle  serv- 
ice on  subsidiary  lines.  Mr.  Eldridge 
declared  that  the  public  can  be  edu- 
cated to  the  financial  advantages  of 
shuttle  service  as  feeders  to  the  main 
lines  reaching  the  business  sectioji.  Al- 
though such  service  would  require  pas- 
sengers to  transfer,  the  saving  in  op- 
eration would  l)e  considerable  and  it 
would  be  possible  to  actually  improve 
the  service  on  the  main  lines.  The 
.American  .Association  of  Engineers 
has  opened  offices  in  Boston  at  50 
Broomfield  street,  room  305.  Fred  C. 
Lewis  is  temporary  managing  secre- 
tary and  also  recording  secretary. 

Instructions  have  been  received  by 
Chairman  Harold  .Almert  of  the  A.  A. 
E.  building  and  insurance  trustees 
from  the  board  of  directors  of  the  as- 
sociation that  the  trustees,  in  making 
arrangements  for  the  purchase  of  an 
.A.  .A.  E.  building  in  Chicago  to  con- 
centrate their  efforts  upon  a  building 
to  cost  about  one  million  or  one  mil- 
lion and  one-half  dollars.  Previous  to 
this  decision  three  types  of  buildings 
were  under  consideration ;  to  cost 
tliree  million,  to  cost  one  million  or 
one  and  one-half  million,  and  to  cost 
one-half  million. 

The  American  Association  of  Engi- 
neers had  20,890  members  in  good 
standing  on  September  18. 

oOG  men  placed  in  one  month  is  the 
record  establishedd  by  the  .service  de- 
partment of  the  .American  .Association 
of  Engineers  in  -August.  .Almost  :'>,000 
men  were  referred  to  positions  during 
the  month. 


.At  the  first  convention  of  the  Wash- 
ington State  .Assembly  of  .A.  .A.  E. 
held  recently  in  Everett,  Washington, 
a  committee  on  education  was  appoint- 
ed to  arrange  with  state  educational 
institutions  for  extension  courses 
which  can  be  taken  advantage  of  by 
.A.  .A.  E.  members  in  the  state.  The 
convention  also  recommended  that 
county  engineers  of  the  state  be  ap- 
pointed instead  of  elected,  that  they 
liave  full  charge  of  road  funds,  and 
tliat  their  salaries  range  from  $:'..000 
to  $().000  per  annum. 
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llic  Nortluvfstrrii  IliKliway  St-rliuii 
III'  A.  A.  I'",  and  llic  I'mtland  I'rcss 
(liil)  ciiii(lticn-(l  a  Kciit-ral  excursion 
from  Porllaiul.  Ore.  to  tarlcr  Laki- 
nil  Srpt.  •».  .'..  ami  <>  in  loopcration 
uitU  \hv  OrcKon  Ihucau  <>f  Mines  and 
(k. ill .(.;>.  llif  tup  iniludc<l  a  4.'i  mile 
ante  (Irivf  artmnd  ilu-  rim  of  the  lake. 
It    was  ojK-n   to  the  pnl)li<  . 

San  h'rancisco  l'liai)tcr  of  A.  A.  E. 
lias  i-nnaKi'tl  an  i-xociitivc  secretary  on 
a  fnll  time  basis.  An  olhce  is  main- 
tained in  tnio  I'acilii'  I^nilding,  San 
l-'raiicisco. 

Chapters  ot  tin-  Ameritan  Associa- 
tiiiii  of  iMi^ineers  in  Arizona  arc  pre- 
paring a  litensi-  liill  to  he  introduced  in 
the  next  leK'islatnre. 

Railroad  sections  of  the  American 
Association  of  JuiKineers  have  been 
notified  of  increases  in  salaries  for  en- 
(^ineering  employees  on  the  Union 
Pacilic.  the  HnrliiiKton.  The  Kansas 
City  Terminal,  The  Missouri-Kansas 
ami  Texas,  the  (Ireat  Western,  the 
\e\v  York  Central,  the  Hoston  and 
Maine,  the  Pennsylvania  and  several 
I  It  her    railroads. 

Tile  New  York  Chapter  has  ar- 
ran),;ed  to  have  as  its  guests  at  the 
I'nited  Kngineers'  Huilding.  29  West 
:tl)th  street.  New  York,  representatives 
of  the  National  Head(|uarters  of  the 
Repuhlican  and  Democratic  parties  in 
order  for  them  to  present  to  the  asso- 
ciation such  I'xints  of  tlieir  policy  as 
they  may  choose,  to  provide  a  basis  of 
i>pinion  as  to  which  party  makes  the 
strongest  appeal  from  the  standpoint 
of  the  engineer. 

United  States  Senators  Jos.  T.  Rob- 
inson of  Arkansas  and  Jos.  W.  Wads- 
worth  of  New  York  will  represent  the 
Democratic  and  Republican  parties,  re- 
siK'ctively. 

The  meeting  is  considered  of  such 
importance  that  provision  has  been 
made  for  it  to  be  presided  over  by  the 
heads  of  prominent  engineering  and 
allied  societies,  of  whom  thirty-three 
have  been  invited,  including  all  of  the 
great  national  societies,  the  local  engi- 
neers' clubs,  and  others. 


(OHNKM.    K><;i\EERI\G     SOflKTY 

At  the  annual  meeting  of  the  Cor- 
nell Society  of  Civil  Engineers  to  be 
held  in  New  York  City.  October  19,  a 
motion  will  be  made  to  change  the 
name  of  the  society  to  the  Cornell  So- 
ciety of  Engineers.  This  decisioli 
comes  as  the  result  of  uniting  all  the 
engineering  colleges  at  Cornell  under 
one  head.  Previous  to  this,  only  grad- 
uates of  the  civil  engineering  college 
have  been  eligible   for  membership. 

At  this  meeting.  Dexter  S.  Kimball, 
the  new  dean  of  the  comi)ined  engi- 
neering schools,  will  deliver  an  ad- 
dress, and  Clifford  M.  Holland,  chief 
engineer  of  the  New  York  State  Bridge 
and  Tunnel  Commission,  w-ill  speak  on 
the  new  Hudson  River  highwax  tunnel. 


Tl-.c  Xew  York  Section  of  the  Am. 
Insr.  E.  E.,  the  Metropolitan  Section 
iif  the  -•Km.  Soc.  M.  E.  and  the  Rail- 
road Section  of  the  Am.  Soc.  M.  E. 
will  hold  a  joint  meeting  to  discuss 
the  relative  merits  of  modern  steam 
and  electric  locomotives  on  October 
2*2.  at  the  Engineering  Societies  Build- 


ing.   2t»    WC^l    :!'.itli    street.    .\ew    York 
City. 

Papers  will  Ix-  prescnte«l  by  J.  R. 
Mnhlfeld,  Railway  and  Industrial  lui- 
gincers,  Ini. ;  W.  E.  Woodard,  vicc- 
nresident,  Lima  Locomotive  Works  ;  A. 
\i.  .Armstrong,  chairman,  cleclrilication 
committee,  (icner.d  I'^leclric  C'o.,  and 
!•'.  11.  Slieiiard,  director  of  heavy  trac- 
tion, Weslinghuuse  Electric  it  Mfg. 
Co. 


.soi'i'iiw  los'i'    \v  \'i"i;m\onKM 

ASS<MI  \TU)\ 

At  the  Ninth  .Annual  Convention  of 
the  Southwest  Water  Works  Associa- 
tion, held  in  New  Orleans,  September 
24,  R.  E.  McDonnell,  of  the  Burns  & 
McDonnell  l^nginccring  Company, 
Kansas  City,  Mo.,  was  elected  presi- 
dent. Next  year's  annual  convention 
will  be  in  Oklahoma  City. 

IM.INOIS    .SOC'IKTY    OKFKRS 

riie  Illinois  Society  of  Engineers  has 
opened  a  competition  for  technical 
papers  in  the  live  divisions  of  drain- 
age, roads  and  pavements,  sewerage, 
surveying  and  miscellaneous  civil  en- 
gineering. The  papers  are  to  be  from 
l.SOO  to  2,.')00  words  in  length,  a  prize 
of  $2r>  and  a  certificate  of  merit  to  be 
awarded  to  the  best  paper  in  each 
division: 


AMKRICAN     Ki\<il\KKHI\0 
COUNCIL 

The  Council  of  the  .American  So- 
ciety of  Mechanical  Engineers  has  ap- 
pointed the  society's  representatives  on 
the  American  Engineering  Council,  the 
governing  body  of  the  newly  created 
Federated  American  Engineering  So- 
cieties. The  delegates  will  represent 
the  society  at  the  organization  meeting 
of  the  A.  E.  C.  to  be  held  at  Wash- 
ington, D.  C.  November  18  and  19. 


THK     VVKSTERX     SOCIETY     OF    EN- 
GINEERS 

On  October  20,  this  society  will  hold 
a  joint  meeting  with  the  Chicago  Sec- 
tion of  the  American  Institute  of  Elec- 
trical Ejigineers  for  the  annual  lecture 
by  Dr.  Charles  P.  Steinmetz. 


\MERICAN    >VATERWORKS    ASSO- 
CIATION 
NEW    YORK    SECTION 

The  October  meeting  of  the  Ameri- 
can Water  Works  Association,  New 
York  Section,  will  be  held  on  October 
20,  at  the  Hotel  McAlpin,  New  York 
City.  The  meeting  is  scheduled  to  be- 
gin at  12  o'clock  noon  and  at  1  :.30  Mr. 
George  C.  Whipple  will  give  an  illus- 
trated talk  on  "Eight  Months  in  Eu- 
rope with  the  League  of  Red  Cross 
Societies." 


AMKHICAN     \\  ATEIl     WOltliS 
AS.SCK  I  \TIO\ 

Iowa  section  of  the  American  Water 
Works  .Association  will  liold  its  sixtli 
annual  convention  In  Iowa  City,  Iowa, 
on  November  ."itli  and  (Uh.  This  sec- 
tion includes  the  states  of  Wisconsin. 
Nebraska,  Missouri,  South  Dakota 
and  the  state  of  Iowa.  The  name  of 
tlie  section  will  probably  be  changed 
at  this  meeting. 


asso(  iations  have  (■!(•(  I'd  to  bccoine 
meml)ers  :  Engineering  Association  of 
.Nashville,  .American  Institute  oi  Chem- 
ical h'-iigineers.  Engineering  Society  of 
Buffalo,  American  Institute  of  Mining 
and  Metallurgical  Engineers,  Society 
of   Industrial  h.ngincers. 


\.M.M.i:.       OKGANI/.ION       MATEKIAi.S 
IIAM>M><;    SECTION 

I'onr  hnnflrerl  members  of  the  Amcr- 
iian  .Society  oi  Mechanical  Engineers 
have  organized  themselves  into  a  Pro- 
fessional Section  on  Materials  Han- 
dling and  will  provide  primarily  a 
common  channel  of  intercourse  l>e- 
tween  all  the  technical  and  industrial 
organizations  co-c>j)erating  in  the  solu- 
tion of  engineering  problems  connected 
witii  the  Iiandling  and  distribution  of 
materials  and   [(roducts. 

This  Section  will  aim  to  be  a  bureau 
of  information,  complete  in  its  scope, 
specific  in  its  knowledge  of  the  physi- 
cal and  economic  conditions  and  un- 
l)iased  in  its  conclusions.  This  will  be 
done  by  having  special  meetings  on 
particular  subjects,  meetings  jointly 
with  other  sections,  other  organiza- 
tions or  associations,  by  taking  part  in 
all  local  and  national  problems  relating 
to  the  purpose  of  this  Section. 


THE    AMERICAN     SOCIETY     OK     MK- 
CH  A  MCA  I.    E\GI  .\  EEKS 

Tlie  fortieth  anniversary  of  the 
founding  of  this  society  will  be  cele- 
l)rated  November  .')  with  exercises  in 
forty-two  cities,  embracing  all  the  lead- 
ing industrial  centers  in  the  United 
States. 

Through  the  co-operation  of  the 
United  States  army,  speeches  will  be 
transmitted  by  radio-phone,  so  that 
those  delivered  in  Boston,  for  example, 
will  be  heard  in   San  Francisco. 

The  New  York  ceTefjration  will  be 
held  in  the  Engineering  Societies' 
Building.  Engineering  achievements 
in  peace  and  in  war  will  be  recounted 
and  the  meeting  will  be  addressed 
through  radio-phone.  The  principal 
speakers  will  include  Fred  J.  Miller, 
president  of  the  society ;  Herbert  Hoo- 
ver, president  of  the  American  Insti- 
tute of  Mining  and  Metallurgical  En- 
gineers; Arthur  P.  Davis,  of  Wash- 
ington, D.  C,  chief  engineer  of  the 
United  States  Reclamation  Service, 
and  Arthur  W.  Berresford,  of  Mil- 
waukee, head  of  the  American  Insti- 
tute   of    Electrical   Engineers. 


THE    FEDERATP:n    AMERKAN     E\- 
GI\EEI<IN(;    SOf  lETIES 

The   Federated    .American   Engineer- 
ing  Societies  announces  the   following 


AMERICAN     PI  BI.IC     HEALTH     AS- 
SOCI.\TlON 

.At  the  forty-ninth  annual  meeting. 
San  Francisco.  September  13-17,  the 
principal  subjects  considered  were 
Sanitation  of  Bathing  Places.  Indus- 
ti'al  Waste  Disposal  and  darbage  Dis- 
posal by  Hog  Feeding.  A  plan  was 
favored  for  the  co-ordmation  of  Fed- 
eral health  activities  and  the  eventual 
establishment  of  a  Federal  Depart- 
ment of  Health  with  a  representative 
in  the  Cabinet  which  was  supported 
by  H.  S.  Cummings.  surgeon-general, 
U.  S.  Public  Health  Service.  Officers 
elected  were  Dr.  M.  P.  Ravenel,  Uni- 
versity of  Missouri,  president;  Samuel 
-A.  Greeley,  consulting  engineer,  Chi- 
cago, chairman,  and  Edward  R.  Rich, 
state  sanitarv  engineer,  Lansing.  Mich., 
secretarv. 
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Dcacribia4  New  Machinery,  Apparatus.  Materials  and  Methods  and  Recent  Jntereatint  Installations 


\EW    1-A    KKAXK    l-AXTERX 
IMA  STKATKO 

The  new  LaFrance  Lantern  No.  1810 
is  waterproof  and  is  absolutely  safe  to 
use  around  inflammable  material  of 
an\  kind.  It  is  an  ideal  light  for 
watchmen,  firemen,  sportsmen  or  auto- 
mobilists.  All  metal  parts  are  of  brass 
and  aluminum,  accui-ately  machined  and 
nicely  finished.  The  silvered  reflector 
is  large  and  designed  to  throw  a  wide 
working  light  with  a  strong,  far-reach- 
ing beam  for  smoke,  fog  or  long-dis- 
tance work.  A  focussing  device  per- 
mits of  changing  the  beam  while  the 
light  is  burning. 


A.   ^AFE,    WATERPROOF    ELECTRIC 
LANTERN 

The  light  is  controlled  by  a  strong 
spring  snap  switch,  conveniently  lo- 
cated and  positively  spark-proof.  The 
current  is  supplied  by  two  standard  dry 
cells,  obtainable  anywhere.  This  lan- 
tern will  give  months  of  intermittent 
service.  The  finish  is  regularly  in  red 
with  black  and  polished  brass  trim,  but 
furnished  in  other  colors  or  polished 
aluminum  if  desired.  A  bracket  for 
mounting  is  furnished  at  a  slight  ex- 
tra cost.  A  plain  bracket  for  the  wall, 
truck  or  boat,  and  a  special  heavy 
brass  bracket  with  a  spring  lock  for 
fire  apparatus.  This  lantern  is  manu- 
factured by  the  American-LaFrance 
Fire  Engine  Company. 


In  their  construction  cast  iron  is 
elimmated  and  all  parts  are  made  of 
forged  or  cast  steel,  malleable  iron 
or  bronze.  With  one  exception  the 
different  models  are  equipped  with 
automobile  type  steer  and  drawbar 
which  permits  the  truck  to  be  attached 
at  either  end  without  necesitating  the 
turning  around  of  the  trailer,  a  pro- 
vision which  is  very  valuable  for  back- 
ing and   stopping  the   trailei . 

They  are  equipped  with  automobile 
type  knuckle  axles  and  are  steered 
through  hinged  yokes  connected  to  the 
drawbars.  The  flexible  frames,  cal- 
culated to  absorb  shock  and  distortion 
strains,  are  mounted  on  springs  shack- 
led at  both  ends.  The  brakes,  which 
can  be  placed  on  two  or  four  wheels, 
are  the  cxpan^ion  drum  type  operated 
by   hand   levers   on   the   trailer  bodies. 

The  one-piece  I-beam  axles  are  drop- 
forged  and  the  artillery  type  wooden 
wheels  have  solid  rubber  tires  with 
an  8.000  mile  guarantee.  The  bearings 
arc  of  high  speed  type.  The  draw- 
bars are  of  telescopic  construction  con- 
taining powerful  coil  springs  acting 
under  compression  whether  the  trailer 
is  pulled  or  backed.  The  drawbars 
head  provides  a  long  spring  bumper 
and   facilitates  backing. 

For  hauling  two  or  more  trailers  in 
trains,  they  are  connected  by  coupling 
links  providing  a  universal  angle  ad  ■ 
justment  for  rough  ground  and  irreg- 
ularities. Bodies  of  various  standard 
types  are  provided  with  flat  platforms, 
stakes,  racks,  or  dumping  arrange- 
ments. The  drop  frame  trailers  are 
v-sed  with  popular  rolling  side  dump 
bodies  operated  rapidly  and  easily  and 
are  especially  suited  for  hauling  gar- 
bage, coal  and  city  refuse  and  road- 
building   materials. 


PERSONALS 


TROV    TRAILERS 

The  190  edition  of  the  general  cata- 
log of  the  Troy  Wagon  Works  Co. 
gives  ilustrations.  specifications  and 
description  of  details  of  the  standard 
trailers  of  1,  2,  .3.  and  .i-tons  capacity 
having  steel  chassis  and  rubber  tires. 
Without  bodies  they  weigli  from  900 
to  4.29.'j  pounds  while  the  approxi- 
mate weight  of  the  bodies  is  from  40O 
to  1,800  pounds. 


KISSEL     TRICKS     FOR     ROAD 
BlILDIXG 

A  heavy-duty  model  Kissel  truck 
will,  it  is  claimed,  haul  an  8-horse 
truck  or  grader  twice  as  fast  as  horses 
can  do  it  and  will,  of  course,  work  con- 
tinuously all  day  long,  which  horses 
cannot  do.  As  it  operates  twice  as 
fast  as  teams,  it  accomplishes  more 
than  16  horses  and  when  equipped  with 
a  road-builder  body  with  a  tail  gate 
arranged  to  open  to  any  desired  width 
and  allow  gravel  to  be  uniformly 
spread  from  2  to  6  inches  deep  over 
the  roadway  as  the  truck  advances,  an 
additional  aclvantage  of  economy  is 
effected. 


Thomas,  Carl  C,  has  been  appointed 
Western  representative  of  Dwight  P. 
Robinson  &  Co.,  New  York,  with  of- 
fices in  Los  Angeles. 

Lawson,  Wilfrid  S.,  has  been  ap- 
pointed bridge  and  structural  engineer 
for  the  Department  of  Railways  and 
Canals,  Ottawa. 

Johnston,  Major  E.  N.,  Corps  of  En- 
gineers, U.  S.  A.,  in  charge  of  work 
in  the  Wilmington  District,  will  also 
take  charge  of  work  in  the  Baltimore 
District. 

Banks  &  Craig,  consulting  engineers, 
have  opened  their  new  offices  at  134 
East  44th   street,   New  York. 

Eisenhardt-Conkey  Co.,  Evansville, 
Ind.,  recently  organized,  will  specialize 
in  highway,  drainage  and  mining  en- 
gineering. 

Burton,  George  L.,  has  been  ap- 
pointed a  member  of  the  New  Jersey 
State   Highway   Commission. 

Bernhagen,  L.  O.  sanitary  engineer, 
has  accepted  a  position  with  the  city 
of  Beaumont,  Texas. 

Baker,  Ira  O.,  professor  of  civil  en- 
gineering, has  been  appointed  acting 
head  of  the  civil  engineering  depart- 
ment of  the  University  of  Illinois. 

Willard,  Arthur  Cutts,  Professor  of 
heating  and  ventilation,  University  of 
Illinois,  has  been  appointed  dean  of  the 
department  of  mechanical  engineering. 

Bell,  Lt.-Col.  James  Franklin,  Corps 
of  Engineers,  U.  S.  A.,  at  New  Or- 
leans, has  been  anoointed  to  take 
charge  of  the  Pittsburgh  District. 

Hicks,  Craddock  &  McKay,  recently 
organized,  will  conduct  a  general  engi- 
neering business  in  Centralia,  Wash. 

Breed,  Joshua  B.  F.,  has  been  ap- 
pointed chief  engineer  of  the  new 
sewer   commission    of    Louisville,    Ky. 

R.  H.  Beaumont  Co.,  contractor  for 
conveying  and  hoisting  systems  and 
complete  power  plants,  has  opened  an 
office  at  230  Fifth  avenue,  Pittsburgh, 
Pa.,  with  Thomas  Widdop  in  charge. 


AMERICA\-LA    FRANCE    FIRE    EN- 
GINE   COMPANY    INCORPORATED 

During  August,  this  company  made 
46  shipments  of  pumping  engines, 
combination  cars,  trucks  and  tractors 
to  cities  in  1.5  different  states.  During 
the  same  period,  they  made  sales  of 
62  similar  items  of  equipment  to  cities 
in  25  different  states  and  in  New 
Brunswick,   Ontario  and   Manitoba. 


DAVID  CHAU-NCEY  SHEPARU 

David  Chauncey  Shepard.  who  for 
46  years  has  been  actively  engaged  in 
contracting,  railroad  building  and  en- 
gineering died  at  St.  Paul  Aug.  T.  At 
the  age  of  19  he  was  employed  in  the 
construction  of  the  Genesee  valley 
canal  and  four  years  later  in  1S.51,  on 
the  Rochester  &  Genesee  \'alley  R.  R. 
after  which  he  was  successively  chief 
engineer  of  the  Atlantic  &  Great  West- 
ern, the  Minnesota  &  Pacific,  and  the 
Chicago  Milwaukee  &  St.  Paul  rail- 
roads. 

During  his  career  he  built  7026  miles 
of  railroads  and  in  1882-3  he  built  6T.j 
miles  of  railroad  on  the  Canadian 
Pacific  line  in  15  months  a  record 
which  he  afterwards  exceeded  In- 
building  643  miles  of  the  Great  North- 
ern Ry.  in  North  Dakota  and  Montana 
at  the  rate  of  100  miles  per  month  with 
a  force  of  9,000  men  and  3,500  teams. 
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(travel   Roads:  Construction  and 
Surface  Treatment 

By  IMIIIJP  I'.  SHARI'MvSt 


In  Maine  about  88  per  cent  of  the  improved  roads  arc  gravel  and  practically 
all  in  Vermont.  Indiana  and  many  other  states.  Among  states  known  for  their 
high-class  highway  improvements.  Massachusetts  has  about  65  per  cent  of  its 
improved  roads  gravel,  Ohio  55  per  cent  and  the  state  of  Washington  50  per 
cent.  Of  all  of  the  projects  which  have  been  granted  Federal  aid  during  the 
past  three  years,  more  than  one-quarter  have  been  gravel  roads.  It  is  there- 
fore important  that  the  methods  employed  in  constructing  and  maintaining 
gravel  roads  be  of  the  highest  order.  And  yet  the  subject  has  received  little 
discussion  as  compared  to  other  forms  of  improved  highways.  We  give  in  this 
issue  the  views  of  three  highway  experts  on  the  subject  of  gravel  roads.  The 
first,  by  an  official  of  the  Barrett  Company,  tells  how  to  construct  gravel 
roads  and  apply  bituminous  materials  to  them  as  a  surface  treatment.  An- 
other deals  with  specifications  for  such  roads,  and  the  third  discusses  the  use 
of  them  in  arid  countries. 


riu-  importance  of  the  gravel  road  problem 
is  realized  when  the  figures  tor  Federal  Aid 
projects  are  analyzed.  I*or  the  years  1917,  1918, 
l')l*).  11  .(^7  per  cent  of  the  projects  called  for 
j.;ra\el  roads.  It  was  only  exceeded  by  the  mile- 
age of  earth   roads. 

W  here\er  good  road-building  gravels  are  avail- 
able, the  gravel  road  is  the  logical  step  between 
an  earth  road  and  a  macadam  type  of  road.  Its 
usefulness  depends  on  the  gravels  available,  the 
method  of  using  them,  the  care  taken  in  providing 
drainage,  climatic  conditions,  traffic,  and  above 
all.  maintenance. 

During  the  last  few  years  attempts  have  been 
made  to  utilize  the  bituminous  materials  used  so 
successfully  in  macadam  road  maintenance  in  sur- 
face-treating graxel  roads.  Xaturally  much  of 
the  success  of  these  treatments  has  depended  on 
the  gravel  roads  chosen  for  the  experiment.  As 
in  the  early  days  of  macadam  treatment,  the  at- 
tempt has  been  made  to  sa\  e  g:ra\  el  roads  which 
had  so  far  disintegrated  that  a  surface  treatment 
could  be  of  little  use.  or  to  treat  roads  which  were 
gravel  only  in  name  and  not  in  fact. 

Xeedless  to  say,  a  surface  treatment  cannot 
supply  drainage,  a  foundation,  or  modify  a  poor 

•I'ajur  btfore  tlio  American  Sooioty  for  Municiiial  Iin- 
prov«>inents. 

t.ManaBer  of  the  (leneral  Tarvia  nopartmont  of  the  Bar- 
ret   Coniiianj-. 


construction.  Its  only  office  is  to  protect,  by  a 
surface  skin,  the  structure  that  lies  beneath.  If 
the  skin  cannot  be  supported,  the  road  cannot  be 
maintained   by   surface   treatments. 

Kxcept  in  certain  localities  like  New  England 
and  part  of  Texas,  and  scattered  points  in  other 
states  where  a  fund  of  practical  experience  has 
been  accumulated,  the  bituminous  treatment  of 
gravel  roads  may  be  said  to  be  in  the  experimen- 
tal stage. 

The  im]K)rtance  of  surface  treatments  is  every- 
where realized.  A  gravel  road,  well  built  of  good 
materials  and  sufficiently  wide  to  handle  the  traf- 
fic, can  take  care  of  two  hundred  vehicles  per  day 
without  undue  stress,  if  it  is  well  maintained  by 
the  patrol  system  with  an  intelligent  use  of  the 
road  scraper  and  road  drag.  \\'ith  an  increase  in 
the  intensity  of  traffic,  the  dust  nuisance  becomes 
intolerable,  and  the  road  develops  pot  holes  faster 
than  the  patrol  men  can  fill  them  up. 

Surface  treatment,  if  it  can  be  successfullv 
worked,  seems  to  hold  out  the  only  hope  of  hold- 
ing the  gravel  road  under  increased  traffic.  When 
the  cost  of  replacing  the  gravel  road  with  some 
n^ore  resistant  type  is  considered,  it  will  be  found 
that  a  \  cry  considerable  annual  sum  can  be  ex- 
pended on  a  gravel  road  rather  than  to  spend  the 
money  to  reconstruct  it.  According  to  the  type 
considered,  the  interest  on  the  new  construction, 
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the  (lepreciatiun,  and  the 
upkeep  will  total  $2,000  to 
$4,500  annually,  which 
could  well  be  expended 
on  the  gravel  road  rather 
than  to  replace  it. 

WHKN      SIRFACE     TREATMENT     IS 
DESIRABLE 

As  long  as  a  gravel 
road  is  giving  reasonable 
satisfaction  with  good 
dragging  and  patrol  main- 
tenance, it  should  not  be 
surface  treated,  since  the 
maintenance  by  surface 
treatment  is  more  expen- 
sive until  the  traffic 
reaches  a  point  that  war- 
rants its  use. 

.Surface  treatments 
should  never  be  attempted 
unless  provision  is  made 
beforehand  to  insure 
proper     patrol     or     gang 

maintenance.  Their  economy  and  success  depend 
on  proper  daily  care.  It  is  less  expensive  to  let 
the  gravel  road  go  to  pieces  in  the  first  place 
than  to  surface-treat  it  and  then  let  it  go  to  pieces. 

The  application  of  bitumens  on  gravel  may  be 
divided  into  three  groups: 

The  application  of  dust-laying  oils. 

The  formation  of  a  bituminous  mat. 

The  formation  of  a  bituminous  crust. 

The  application  of  dust-laying  oils  may  be  re- 
sorted to  on  any  type  of  gravel  road.  Subse- 
quently, the  road  is  maintained  .by  the  ordinary 
dragging  and  patrol  methods.  It  must  be  remem- 
l)ered,  however,  that  the  oil  destroys  the  natural 
bonding  quality  of  the  gravel  and  that  in  wet 
weather  th-e  oil  forms  an  objectionable  greasy 
mud. 

'J"he  -econd  method,  the  formation  of  a  mat  or 
carpet  coat  with  heavy  bitumens,  either  tar  or 
asphalts,  is  rarely  successful,  since  the  mat  is  not 
thoroughly  supported  by  the  gravel  surface  and 
f|uickl\   breaks  under  traffic  and  scales  off. 

The  third  n:ethod,  of  forming  a  bitumininis 
crust  which  does  not  form  a  separate  layer  but  is 
anchored  firmly  into  the  gravel,  has  given  the 
greatest  success.  In  this  work  the  refined  tars 
used  cold  have  been  especially  valuable.  They 
])enetrate  into  the  gravels  easily  and  harden  just 
sufficiently  under  traffic  to  make  the  process  suc- 


cessful. .\  material  that  docs  not  harden  even- 
tually produces  a  wavy  surface.  Such  a  surface 
treatment  can  be  successful  only  on  a  road  capable 
of  sustaining  the  crust  under  the  traffic  conditions 
imposed.  Needless  to  say.  it  must  be  built  of 
good  gravel  well  drained,  of  proper  strength  and 
of  a  width  adequate  for  the  traffic.  Treatments 
on  one-track  roads  are  not  advisable.  If  they  are 
adequate  for  the  traffic,  they  do  not  need  surface 
treatment.  If  they  are  not  adequate,  they  should 
be  widened. 

The  success  of  the  surface  treatment  depends  so 
much  on  the  original  construction  of  the  road  that 
it  may  not  be  out  of  place  to  give  some  of  the 
principles  involved. 

FKINCIIM.ES    OF    CRAVEI.    ROAD    CONSTRIUTIOX 

(Iravel  in  road  construction  should  mean  a  ma- 
terial containing  fragments  of  stone  resulting 
from  natural  causes,  usually  water  or  glacial  ac- 
tion but  also  in  the  Southern  states  .selection  by 
weathering  through  long  periods  of  time. 

The  stone  fragments  are  usually  in  a  more  or 
less  completely  rounded  form  and  are  particularly 
valuable  in  the  road  since  they  generally  repre- 
sent the  hardest  part  of  the  country  rock,  since 
the  softer  parts  have  been  destroyed  in  the  forma- 
tion of  the  gra\"el. 

In  selecting  gravels  for  road  work,  il  should  be 
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ilic  i«ilu  \  l(.  use  .1. -posits  that  loiitain  ()()  \n-v  <.v\\[ 
u\  sl«»iu'  iuld  ..II  a  '  .■■iiuh  siTci-n  and  passing  a  2- 
iiuh  sirirn.  Tlu-  l)fsl  gravels  have  the  stone  well 
graded  in  sizes  and  the  part  passing  the  '..-inch 
screen  is  also  well  >;rad((l  uilli  not  more  than  15 
per  cent  passing  a  2()()  inish  sum-. 

The  finer  or  hindiiiK  material  may  he  i  lay.  Imt 
i)t"li-n  line  particles  of  other  rock  like  trap  rock 
make  criicieni  hintUrs.  Sometinn-s  iron  is  present 
in  a  form  to  m.d^c  a  lnudcr.  A  ^;<iod  index  ol  the 
hindiiiK  <|nalit>  ol  the  j^ravel  is  its  behavior  in  the 
pit.  If  the  j^jravel  stands  in  a  wall  it  will  usuallv 
l)ind  in  the  road.  This  test  dtu-s  not  preclnde  an 
excess  of  cla\   hinder. 

C'la\  and  other  slime-forming  constitui-nts  mnst 
he  at  a  miniimun.  not  over  15  pvr  cent  for  roads 
that  are  to  take  a  hitnminous  surface  treatnu-nt, 
since  emulsions  are  formed  with  the  bitumens  and 
the   tnatment    soon    slou}.;hs  off   in    wet    weather. 

if  the  j.;ravels  are  not  naturally  properly  sized, 
changes  may  be  effected  by  screening  to  remove 
an  excess  either  of  large  or  small  sizes.  The  waste 
may  often  be  utilized  in  the  base.  Over  clayey 
soils  a  layer  of  fine  sand}'  material  will  keep  th<" 
clay  from  working  up  into  the  gravel. 

.^ome  gravels  are  only  rendered  suitable  by 
washing,  but  as  this  is  an  expensive  ]irocess,  it 
is  not  usually  possible  to  resort  to  it. 

Instead  of  screening  out  the  larger  pebbles,  it 
i--  sonu'times  ad\  antageous  to  run  the  whole  out- 


put of  the  pit  through  a  crusher,  thus  utilizing 
everything  instead  of  rejecting  a  large  per  cent 
of  oversize  pebbles.  With  the  New  Hampshire 
gravels  this  has  bei-n  signally  successful  and  has 
added  but   little   to  the  cost. 

.\s  the  object  in  buildinj.(  gravel  roads  in  most 
localities  is  to  get  a  road  of  low  cost  not  greatly 
in  excess  of  a  dirt  road,  too  much  modification  of 
the  gra\cl  is  not  justified.  I'Aery  step  in  the 
handling  and  transportation  of  the  gravel  should 
be  carefully  thought  out  and  plaimed.  With  un- 
modilied  gravels,  the  handling  and  transportation 
of  the  gravel  are  the  main  items  of  cost  in  the 
road. 

'{'he  pre|)aratioii  of  the  road  bed  to  rc-ceive  the 
gravel  should  be  thorough.  Drainage,  good  align- 
iiunt  and  ])roper  width  should  be;  j)rovided. 
( irav  el  roads,  it  is  true,  are  cheap  r(»ads,  but  satis- 
faction in  their  use  depends  much  fm  making 
them  iravirsable  throughout  the  year,  and  safe 
for  the  traffic  that  goes  upon  them,  i^ven  more 
than  higher  type  roads,  they  are  dependent  on 
good  drainage.  A  road  is  onlv  as  good  as  the 
worst  j)lace  in  it. 

The  width  of  the  road  should  be  ample.  The 
easy  maintenance  of  the  road  requires  that  it 
should  be  wide  enough  to  distribute  the  traffic. 
Xothing  less  than  eighteen  feet  should  be  con- 
sidered for  any  road  that  is  of  importance. 
The  road  bed  may  be  prepared  to  receive  the 
gravel  either  by  what  is 
called  the  trench  method 
or  by  what  is  called  the 
surface  method.  In  the 
trench  method  the  gravel 
is  deposited  in  a  trench 
prepared  of  the  width  and 
depth  required  of  the 
road.  In  the  surface  meth- 
od the  gravel  is  placed  on 
the  leveled  surface  and  al- 
lowed to  thin  out  on  the 
shoulders  to  nothing.  A 
combination  of  the  two 
methods  may  also  be  used. 
The  surface  method  has 
the  advantage  of  better 
protected  shoulders  for 
the  same  amount  of 
gravel   used. 
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Whatever  scheme  is  adopted,  the  base  should 
be  true  to  line  to  ensure  a  uniform  depth  of  gravel. 
The  gravel  should  be  put  in  in  layers  not  over  six 
inches  to  the  layer.  Each  layer  must  be  carefully 
leveled  off  and  consolidated  before  the  succeed- 
ing layer  is  applied.  Methods  of  dumping  and 
handling  should  be  adopted  that  do  not  allow  the 
gravel  to  lie  in  conical  piles  that  are  leveled  off. 
The  conical  piles  segregate  the  gravel,  make  it 
compact  unevenly  and  produce  a  road  that  has 
humps  throughout  its  life. 

If  different  grades  of  gravel  are  produced  in  the 
pit,  the  best  only  should  be  used  in  the  top  layer. 
The  specifications  of  the  American  Society  for  Mu- 
nicipal Improvements  are  explicit  on  this  point 
and  can  well  be  followed  where  screened  gravels 
are  employed. 

The  final  crown  of  the  road  should  be  about 
three-quarters  inch  to  the  foot,  but  where  bitumi- 
nous treatments  are  to  follow,  this  should  be  re- 
duced to  one-half  inch  to  the  foot.  An  excessive 
crown  on  a  bituminous  surface  tends  to  slipperi- 
ness  and  is  not  needed  either  to  compensate  for 
the  wear  or  to  shed  the  water  quickly. 

The  consolidation  of  the  gravel  is  often  left  to 
traffic.  The  best  practice  would  indicate  that 
rolling  is  necessary  to  consolidate  the  lower  layer, 
and  while  the  final  hardening  must  take  place  un- 
der traffic  yet  it  is  much  expedited  by  rolling. 
The  old-fashioned  horse  roller  built  with  sectional 
rings  is  particularly  useful  in  this  work. 

MAINTENANCE 

After  the  road  has  been  opened  to  traffic,  much 
care  is  required.  Patrol  maintenance  should  be- 
gin at  once  with  dragging  or  honing  after  every 
rain.  The  end  desired  is  to  have  the  road  retain 
the  desired  shape  while  the  gravel  consolidates. 
If  the  road  is  neglected,  ruts  are  formed  and  the 
gravel  is  pushed  out  of  shape  and  even  out  of 
the  road. 

The  best  way  to  take  care  of  a  gravel  road  is 
by  good  patrol  maintenance.  A  good,  intelligent 
man  is  given  control  of  three  to  eight  miles  of 
road  and  spends  his  time  under  intelligent  in- 
struction and  supervision  in  taking  care  of  the 
stretch.  He  fills  ruts  and  depressions  from  store 
piles  of  the  self-same  gravel  used  in  constructing 
the  road.  He  keeps  the  drainage  open.  He  cuts 
the  weeds  and  keeps  the  shoulders  up.  He  drags 
the  road  after  every  rain.  In  the  spring  he  may 
receive  help  with  a  grader  crew  to  claw  his  road 
back  into  shape  after  the  spring  break-up. 

Unless  the  road  authorities  are  prepared  to  em- 
ploy such  men  and  encourage  them,  the  citizens 
cannot  expect  good  roads. 

If  the  traffic  becomes  so  great  that  there  is  a 
dust  nuisance,  and  the  patrolman  finds  it  impos- 
sible to  keep  ahead  of  the  pot  holes,  the  subject  of 
surface  treatments  should  be  considered.  It  is 
not  an  easy  subject  and  if  no  local  experience 
points  the  way,  the  advice  of  those  who  have  suc- 
cessfully worked  out  the  problem  should  be 
sought. 

The  refined  tars  applied  cold  have  given  good 
results  on  high-class  gravel  roads  when  intelli- 
gently applied  and  when  proper  maintenance  is 
given.     Gravel  is  not  a  uniform  material  and  un- 


less the  breaks  that  occur  are  taken  care  of,  the 
treatments  are  neither  economical  nor  successful. 
The  cost  will  be  more  than  the  usual  patrol  main- 
tenance costs,  but  the  cost  of  the  refined  tar  is 
offset  to  some  extent  by  the  eliminati'.n  of  drag- 
ging and  the  savmg  of  wear  on  th^^  gravel  neces- 
sitating less  frequent  renewals.  Roads  in  hilly 
country  are  protected  from  washing,  with  a  direct 
sa\  ing  and  economy  after  Hooding  rains. 

SURFAlE  TREATMENT   METHODS 

The  gra\el  roads  are  prepared  for  the  treat- 
ment by  shaping  and  dragging  during  the  spring. 
If  new  gravel  is  added,  it  should  not  exceed  a 
depth  of  two  inches  and  should  be  added  as  early 
in  the  spring  as  possible.  Heavy  additions  of 
gravel  should  be  made  in  the  fall,  and  new  gravel 
roads  should  not  be  treated  until  they  have  weath- 
ered a  winter  and  been  carefully  reshaped  in  the 
spring. 

The  road  should  be  treated  in  the  spring  as 
soon  as  it  is  firm  and  solid.  In  New  Hampshire 
and  Maine,  the  roads  are  usually  ready  about  the 
middle  of  May,  but  there  is  considerable  season- 
able variation. 

Sweeping  is  usually  but  not  always  necessary. 
Only  the  dust  should  be  removed  and  care  should 
be  taken  not  to  loosen  the  gravel. 

The  refined  tar  is  put  on  cold,  or  only  warmed 
slightly  to  100  or  120  degrees  Fahrenheit.  The 
best  results  are  obtained  by  mechanical  sprayers 
putting  on  two  coats.  The  first  is  of  four-tenths 
gallon,  which  is  allowed  to  dry  in  without  cover, 
which  usually  takes  six  to  twenty-four  hours  in 
dry,  sunny  weather.  The  second  coat  of  three- 
tenths  gallon  follows.  If  this  is  not  quickly  ab- 
sorbed, it  is  covered  with  just  enough  coarse, 
sharp  sand  or  fine  gravel  to  prevent  the  bitumen 
from  picking  up  on  the  vehicle  wheels. 

.\fter  the  work  has  been  completed,  the  road 
should  be  given  careful  patrol  maintenance. 
Breaks  will  develop  over  soft  spots  in  the 
gravel,  and  these  must  be  patched  with  a  mix- 
ture of  gravel  and  refined  tar.  The  patrolman 
should  be  supplied  with  four  to  ten  barrels  of 
refined  tar  per  mile  at  convenient  spots  for 
this  work.  As  soon  as  the  first  batch  of  weak 
spots  has  been  eliminated,  a  good  gravel 
road  requires  comparatively  little  attention,  even 
under  heavy  traffic.  The  trunk  highway  between 
Portsmouth  and  Portland  carries  two  to  three 
thousand  vehicles  per  day  on  this  construction. 

The  treatment  usually  carries  a  road  through 
the  winter,  but  whether  it  breaks  up  during  the 
spring  depends  on  the  road  construction,  the  traf- 
fic and  the  weather  conditions.  After  a  hard, 
snowy  winter,  the  road  is  not  likely  to  break,  but 
after  a  soft,  open  winter,  it  is  quite  sure  to  act 
like  an  ordinary  gravel  road. 

If  it  does  not  break  up,  it  is  given  a  further 
treatment  of  about  one-quarter  gallon  per  square 
yard,  and  this  usually  requires  a  cover  of  sharp 
sand  or  small  gravel,  using  about  one  cubic  yard 
to  three  hundred  square  yards  of  area. 

If  the  road  breaks  up,  it  is  treated  like  any  other 
gravel  road — shaped  up  and  dragged  back  into 
shape.  The  time  when  this  can  be  done  is  short, 
and  it  is  necessary  to  work  quickly.     If  the  road 


(  l(  tolnT  2:t,    1920 


PUBMC    WORKS 


3R1 


oiU'c  hardriis,  ordinary  loail  inarliiiics  lia\r  litth' 
cffrit  on  the  surface. 

llu-  ri'-shapcd  road  is  then  re-treated.  Usually 
one  «|uartir  to  one-third  j^ailon  per  square  yard 
will  he  found  suflieient  to  restore  the  surface  and 
carry  it  through  the  seast)n. 

Koads  that  do  not  in  themselves  break  up 
may.  after  a  few  seasons,  become  rouuh  throuj^h 
frost  displacement  or  through  poor  maintenance. 
A  road  hecominj;  rou^h  shotdd  he  broken  uj)  in 
the  sprin^^  The  road  roller  with  a  steam  scariher 
are  efticient  tools  for  this  purpose.  After  break- 
ing, the  road  is  harrowed  back  into  shape  and  re- 
rolled.  It  is  then  ^ivcii  ;i  treatment  of  refined  tar 
and  treated  like  the  road  that  has  broken  natur- 
ally. The  rehned  tar  in  the  road  sticks  the  gravel 
lojiether  in  clund<s  to  some  extent,  and  the  road 
ofti-n  is  smoother  and  wears  better  than  ever 
before. 

The  cost  of  bicakinj.;  uj)  is  not  excessive:  in 
Maine  it  was  under  $2(X)  per  mile  for  an  18-foot 
road  previous  to  the  war. 

The  scheme  which  has  been  outlined  for  cx- 
tenilin^  the  usefulness  of  gravel  roads  must  not 
be    misunderstood.      It    docs    not    ])ro<luce   roads 


uhiih  are  capable  of  standing  the  punishment  of 
higher-class  roads.  'J'hey  are  not  adapted  to 
heavy,  all-the-year-round  traftic,  but  they  are 
adapted  to  a  light  winter  traffic  and  during  the 
sinnmer  will  stand  up  under  heavy  touring  traffic. 

Where  heavy  wint<r  and  spring  traffic  exists, 
ihiN  tspi'  of  road  will  not  .iiiswer,  and  macadam, 
hitunnnous  macadam,  or  even  a  more  expensive 
i\|)e,  will  (jrove  more  economical. 

If,  however,  the  gravel  rf)ad  can  be  made  to 
^tand  the  traffic  by  an  expenditure  of  even  $l,fXXJ 
to  $1,2(K)  per  mile  per  year,  it  is  justifiable,  rather 
than  to  build  a  higher  type  at  prevailing  prices 
and  high  interest  rates.  A  $20,D«rX)  per  mile  type 
costs  yearly  in  the  neighborhood  oi  $2,500  for  in- 
terest, depreciation  and  upkeep  ;  and  a  $40,000  per 
mile  type  may  be  rated  at  $4,500  per  year  for  the 
same  charges,  h'rom  these  figures,  road  engineers 
are  justified  in  giving  close  study  to  the  problems 
of  the  cheaper  class  of  roads.  The  road  propa- 
gandist has  made  many  an  engineer  forget  that 
e\en  under  the  most  favorable  conditions  the 
gravel  road  mileage  built  is  going  to  exceed,  for 
vears  to  come,  that  of  any  other  type  of  surfaced 
road. 


Gravel:  A  Plea  For  Common  Sense 

Specifications 

By  Wallace  F.  Purrington* 


The  author  believes  that  gravel  is  found  with  such  variable  characteristics, 
and  that  expensive  sorting  is  so  impracticable,  that  field  inspection  of  the 
gravel  by  the  engineer  is  more  reliable  for  securing  good  roads  than  any  pos- 
sible laboratory  tests  of  samples.    He  submits  specifications  based  on  this  idea. 


In  drawing  up  any  specification  to  cover  gravel 
used  in  road  construction,  there  are  certain  facts 
which  must  be  kept  in  mind.  The  foremost  ques- 
tion of  all  is.  are  the  specifications  workable? 
A  theoretical  specification  based  on  laboratory 
findings  alone  may  be  very  impracticable  in  the 
field,  owing  to  the  fact  that  the  deposit  from 
which  the  samples  were  collected  is  not  homo- 
geneous, so  that  the  samples  tested  do  not  fully 
or  accurately  represent  any  large  part  of  the 
deposit.  In  the  second  place,  specifications  may 
work  well  or  badly  according  to  whether  or  not 
the  purchaser  has  the  equipment  or  technical 
knowledge  to  check  up  the  different  items  of  com- 
position in  the  specification. 

.\t  the  present  time  most  specifications  cover- 
ing gravel  are(  to  the  writer's  mind)  very  ambig- 
uous and  wholly  impracticable  to  put  into  opera- 
tion. Many  states  make  a  practice  of  using 
screened  gravel,  but  for  the  expense  involved  and 
the  results  obtained,  Xew  Hampshire,  and  it  has 
many  miles  of  very  good  gravel  road,  has  found 
this  procedure  unnecessary.     If  the  manipulation 
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of  run-of-bank  gravel  is  properly  supervised,  the 
results  obtained  a  re  equal  to  those  with  the 
screened  material.  In  the  first  place,  gravel  usu- 
ally is  defined  as  the  material  passing  a  35^-inch 
screen;  then  a  ^-inch  screen  is  interposed  and 
two  distinct  sizes  of  material  are  separated.  The 
material  retained  on  the  54-inch  is  arbitrarily 
called  gravel  or  coarse  aggregate  and  the  material 
passing  it  is  called  sand  or  fine  aggregate.  Spec- 
ifications commonly  attempt  to  set  limits  to  the 
ratio  of  gravel  to  sand  which  shall  be  such  as  to 
guard  against  the  gravel  being  too  sandy  on  the 
one  hand  or  too  cobbly  on  the  other.  This  might 
be  very  satisfactory  if  gravel  deposits  were  gen- 
erally uniform  and  homogeneous  in  texture  ;  but 
that  is  not  the  case,  the  gravel  deposits  which  are 
most  abundant  and  accessible  all  through  the 
Northern  states,  deposits  left  by  flooded  rivers 
during  the  closing  stages  of  the  Ice  Age,  are 
notably  heterogeneous  in  structure  and  texture. 
The  long,  narrow  ridges  or  "eskers"  of  the  New 
England  states,  and  the  shorter,  interrupted 
ridges  and  hummocks  of  gravel,  called  "kames," 
show  abrupt  variations  in  the  deposit,  from  the 
fine  sand  to  coarse,  cobblv  gravel,  both  in  vertical 
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section  and  lengthwise;  so  that  a  sample  taken 
at  one  level  or  at  one  point  may  give  a  very  in- 
correct idea  of  the  average  run  of  gravel  from 
the  face  of  the  bank,  and  is  no  guide  whatever  to 
the  quality  of  material  that  will  be  found  50  or 
100  feet  farther  in.  These  banks  were  built  by 
rivers  running  through  and  out  from  the  melting 
ice  sheet,  where  great  Hoods  during  warm  days 
or  weeks  alternated  with  sudden  droughts  when 
severe  cold  waves  checked  the  wastage  of  the 
glacier.  This  spasmodic  behavior  of  the  glacier 
rivers  accounts  in  large  measure  for  the  variabil- 
ity of  the  material  in  most  '"bank"  gravels.  Even 
the  wash  plains  and  valley-terrace  gravels  which 
accumulated  beyond  the  reach  of  the  ice  sheet 
show  too  much  variation  in  texture,  both  verti- 
cally and  horizontally,  to  yield  feamples  that 
would  afford  an  adequate  basis  for  judgment  in 
the  laboratory  of  what  can  so  readily  be  seen  in 
the  field.  A  demonstration  of  this  fact,  by  a 
study  of  scores  of  samples  from  a  single  deposit, 
has  been  given  by  Reinecke  and  Clarke  in  a  paper 
entitled  "The  Sampling  of  Deposits  of  Road 
Stone  and  Ciravel  in  the  Feld,"  and  published  in 
the  Proceedings  of  the  American  Society  for  Test- 
ing Materials.  Vol.  18.  part  2.  1918.  Their  con- 
clusions were  summed  up  as  follows: 

"A  large  variation  was  found  between  results 
of  duplicate  granulometric  laboratory  analyses  on 
the  same  sack  of  gravel.  The  variation  in  texture 
over  one  deposit  of  gravel  of  800  acres  was  found 
to  be  large." 

An  inspection  of  almost  any  bank  in  New 
Hampshire  will  illustrate  the  truth  of  the  fore- 
going statement,  and  the  futility  of  depending 
upon  a  single  sample  or  many  samples  to  pass 
judgment  on  a  given  deposit.  The  desired  result 
is  far  more  likely  to  be  gained  by  making  the 
texture  (coarse  or  fine)  and  grading  (uniform, 
streaky,  etc.)  matters  for  field  inspection  by  the 
engineer  in  charge,  and  leaving  the  laboratory  to 
test  only  the  resistance-to-wear  of  the  gravel. 
Assuming  then  that  the  material  is  composed  of 
hard,  durable  stones,  the  rather  over-worked 
phrase,  "such  as  will  meet  the  approval  of  the 
engineer,"  can  be  well  used.  This  means  more 
for  the  proper  construction  of  gravel  roads  than 
any  theoretical  grading  system  that  may  be 
adopted. 

In  Xew  England  and  the  Northern  states,  three 
sorts  of  material  usually  compose  tne  gravel  pave- 
ment of  a  road ;  gravel,  sand  and  till  (which  last 
is  commonly  called  "hard  pan").  According  to 
the  proportion  in  which  two  or  more  of  these  are 
combined,  such  roads  should  be  designated  as 
"sand-gravel,"  "till-gravel,"  or  ''sand-till-gravel" 
road.  The  choice  as  to  which  type  of  gravel  road 
is  to  be  built  will  depend  largely  upon  the  mate- 
rial found  in  the  sub-grade.  The  finer  material 
is  added  to  fill  the  voids  in  the  coarse  aggregate, 
and  acts  as  a  binder.  The  state,  being  the  pur- 
chaser, may  well  tell  the  contractor  whether  clay, 
till,  or  sand  shall  be  used.  It  might  also  say  that 
the  base  course  shall  be  of  gravel,  the  larger 
stones  predominating,  and  that  the  wearing  or 
top  course  shall  be  such  that  much  smaller  stones 
shall    predominate.      This    sort    of    statement    is 


comprehended  by  all  parties  interested.  The  en- 
gineer, inspector,  contractor,  or  government  rep- 
resentative has  an  intelligent  basis  from  which  to 
draw  conclusions  and  a  far  more  honest  statement 
than  could  be  obtained  b>-  a  chance  sample  show- 
ing that  59  or  03  per  cent  is  retained  on  a  >^-inch 
screen.  Such  a  specification  is  not  only  mislead- 
ing, it  is  positively  absurd. 

The  soundness  or  durability  of  the  stone  com- 
prising the  aggregate  is,  however,  a  matter  of  con- 
siderable importance.  Fortunately,  we  have  a 
rational  method  of  gauging  this  in  the  Rea  modi- 
fication of  the  DeVal  abrasion  test  as  described 
in  the  Bureau  of  Public  Roads  Bulletin  No.  555, 
page  30.  By  this  test  it  is  possible  to  place  cer- 
tain arbitrary  values  which  ordinarily  should  not 
be  exceeded. 

A  few  outstanding  facts  will  serve  to  summar- 
ize what  has  been  said  concerning  gravel  specifi- 
cations:  (1)  The  greatly  increased  demand  by 
the  public  for  good  roads  cannot  be  met,  in  every 
community,  by  adopting  the  heavier  and  more 
costly  types  of  construction,  (iravel  and  earth 
roads  must  still  be  very  generally  built,  and  local 
materials  thus  used.  As  the  item  of  screening  ot 
gravel  is  quite  costly  we  may  well  consider  its 
elimination,  as  the  question  of  its  efficacy  is  open 
to  question.  (2)  Specifications  for  the  material  to 
be  put  into  such  gravel  roads  must  be  plain  and 
straightforward  ;  so  far  as  grading  is  covered,  the 
specifications  must  be  based  upon  what  a  reliable 
engineer  sees  at  the  pit  where  the  deposit  is  fully 
exposed  ;  not  based  upon  the  laborator\-  screening 
test  of  a  sample  or  a  group  of  samples,  from  a  de- 
posit which  in  all  probability  varies  greatly  in 
texture.  (3)  .\  laboratory  test  of  the  per  cent  of 
wear  of  the  coarse  aggregate,  according  to  the 
Rea-De\"al  test,  should  be  made  a  part  of  the 
specification,  to  insure  that  the  material  consists 
of  sound,  durable  stones.  (4)  The  character  of 
the  fine  aggregate  or  matrix  should  be  left  to  the 
judgment  of  the  engineer.  (5)  A  little  theory 
mixed  with  a  lot  of  common  sense,  is  better  than 
the  reverse. 

With  these  points  in  mind,  after  conducting  an 
extensive  field  and  laboratory  survey  of  gravels, 
the  state  of  Xew  Hampshire  has  adopted  the  fol- 
lowing specifications: 

.M.\TERI.\LS    KOR   GR-WEL   PAVEMENT 

Gravel  is  to  be  understood  to  be  a  water-laid,  stratified 
deposit  which  consists  of  rolled  and  rounded  stones  ac- 
companied by  sand  and  clay  in  varying  proportions.  The 
stones  (or  coarse  aggregate)  shall  be  hard  and  sound  and 
well  assorted,  in  sizes  up  to  but  not  exceeding  three  and 
one-half  ('3V2  )  inches  in  long  diameter.  The  resistance 
to  wear  shall  he  determined  by  the  modified  abrasion  test 
described  in  Bulletin  555,  page  30.  of  the  U.  S.  Depart- 
ment of  Agriculture,  Office  of  Public  Roads ;  and  the 
gravel   thus  tested   shall  be   classified  as   follows : 

Class  A.  Hard  gravel  under  7  per  cent  wear. 

Class  B.  Medium  hard  gravel  from  7  to  10  per  cent  wear. 

Class  C,  Medium  soft  gravel  from  10  to  15  per  cent 
wear. 

Class  D.   Soft  gravel  above  15  per  cent  wear. 
Classes  A  and  B  may  be  used   for. either  or  both  base  or 
surface    course.      Class    C    will    not    be    used    for    surface 
course  and  gravel  of  D  quality  will  not  be  used  except  by 
written  permission  of  the  Commissioner. 

The  texture  (coarseness  or  fineness)  of  the  aggregate 
from  any  source  or  supply  of  gravel  shall  be  such  that  it 
shall  meet  the  written  approval  of  the  Commissioner.     No 
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);riivfl  sli.ill  lie  u>c<l  until  :i  luinpltif  rc|»<'rl  lia>  liiiii  in.nlr 
hy  tlic  I'.iiKiiictr  rcKardiiix  it>  <|ti;iliti('><,  and  tlu-  :i|i|iri>\al 
i)f  the  lonnnivsiuiuT  lla^  hcfii  nhlainctl  s|i<TifyinK  'I'*'  <  la^s 
of  work  lor  wliiili  ilM  n^v  is  api'^ovcd.  I'lif  a|)pro\al  sliall 
Ik-  fiirnislu-d  i.ii  a  h>nn  wlin  h  sliall  imilain  llw  liillnuinn 
inforinaiion 

I.     AriouMt  to  wliitii  work  is  tn  lir  cliarKi'd 

(Town ) 
-'.      N'atnrr  ni   inat«rial.  uravil,  samK   (^ravfl.  sand,  till, 
clay. 

:i.     Sourer  of  material    

(  Local  name  )  (  Location  I 

1.      TyiH"    of    material,    nrav<l,    (.;rav(d-till,    gravel  ilav. 
sand-clay. 

.'i.     Contractor  or  i'orcniau  

(.Name  I  (.Address  I 

ti.     (iradinK    oi    pit    (  \  isnal    inspi'ctioii )        (Check    ihf 
description  which  hest  fits  the  case.) 
(A)    Cnilorin  and  well  (graded,  larRe  stones  predom- 
inating:, 
(lit    Ciiiforni    and     will    graded,     small    stones    pre- 
dominatin).;. 

(c)  .*streak_\  or  ponrlv   vi'^^'ded,  coarse  aKK'cuate  pre 
dominating'. 

(d)  ."streaky    or    poorly    graded,    tine    an^reKate    i)re 
(lominatinK- 

(e)  Sandy   with  mdy  a  small   .imonnt  of  coarse  a^- 
urenate. 

(f)  Ci'hhK    with  onlv  a  small  ainonnt  of  line  a.^Kfc- 
Katc. 

7.     The    I.ahoratory    has    reported    on    a    sample    suli- 
mitted  from  thi.s  source  imdcr  Lahoratory  Xuiii- 

hcr to    he per    cent    of    wear 

and  is  rated  as  Class gravel. 


Plnginccr. 
This  is  satisfactor\  material  and  ma_\  he  nsed  in  the  hase. 
surface  coinse. 


Bv 


Commissioner. 


These  hianks  shall  lie  executed  in  (juadruplicate,  one 
copy  to  he  furnished  the  contractor,  one  copy  to  the  Office 
of  Puhlic  Roads,  one  copy  to  the  Commissioner  and  one 
copy  to  he  retained  hy  the  Engineer. 

It  is  understood  that  the  Kiijj;ineer  may  order  the  Con- 
tractor to  cease  operation  in  any  pit  when  in  his  judgment 
the  size  of  aggregate  is  not  suitahle  for  the  type  of  road 
construction  under  consideration. 


Gravel  Roads  in 
Arid  Country 


That  a  gravel  road,  being  water-bound, 
should  not  be  laid  in  an  arid  country,  but 
that  sand-clay  is  better  for  such  conditions, 
is  the  opinion  of  Lamar  Cobb,  for  six  years 
state  highway  engineer  of  Arizona 


I'o  build  a  \vatcT-l)()uiul  paNcniciit  in  a  country 
where  nature  furnishes  no  water  would  appear  to 
be  self-evidently  impracticable  and  unreasonable, 
and  yet  such  roadway  surfaces  arc  being^  built  in 
the  arid  sections  of  our  Southwest.  This  matter 
was  discussed  in  a  cominunication  sent  to  this 
paper  recently  by  Lamar  Cobb,  who  was  state 
hijjhway  engineer  of  Arizona  from  1912  to  1918 
and  who  has  had  an  experience  of  more  than  ten 
years  in  highway  work  in  both  arid  and  non-arid 
climates,  but  es])ecially  in  the  former.  The  fol- 
lowing is  a  more  or  less  abbreviated  statement  of 
the  jioints  brought  out  b\'   Mr.  Cobb. 


I  he  effect  of  lr)\\  prtiipilat ton  from  2  to  2.S 
iinlics  of  rainfall  aiimially  on  the  life  and  main- 
tenance of  uater-bouiid  road  surfaces  in  th(;  .'■'id 
and  semi-arid  sictions  of  (he  .Southwest  has  not 
receJNed  proper  consideralicMi  by  highway  engi- 
neers. \\  ater-l)onnd  roads  include  not  only  wa- 
Icr-botind  ma*  adam,  but  also  gravel,  sand-clay 
and  iiaii\(  soil.  Water  used  in  constructing  and 
that  Mi|>plied  by  rain  or  atmospheric  moisture, 
tends  to  cv  a|)oralc  and  be  absorbed  by  the  ground 
lielow,  tile  length  of  time  that  the  moisture  is  re- 
tained and  jxrfonns  its  fun«tions  as  a  binrjer  be- 
ing (li-pend<'nt  nijoii  the  aridity  ot  the  climate.  A 
water-bound  gra\ el  road  in  an  arifl  climate  <  annr>t 
be  maintained  by  the  use  of  the  grader  f>r  drag, 
since  there  would  be  no  moisture  for  reccMisolidat- 
ing  and  recementing  the  earth  and  other  fine  mat- 
ter which  serves  as  a  binder.  The  surface  sof)n  be- 
comes roughened  by  the  removal  of  the  clay  and 
small  stone  by  winds  and  vehicles.  It  can  be  re- 
surfaced onl\'  by  j)eriodic  scarifying  or  ploughing, 
harrowing  and  reshaping  during  the  winter  sea- 
son, con.solidation  being  effected  by  trafific,  for  the 
expense  of  s])rinkling  and  rolling  would  be  pro- 
hibitixe. 

The  idea  sometimes  suggested  of  sinking  wells 
and  using  the  water  for  supplying  the  moisture 
required  to  bind  such  roads  is  impracticable,  even 
were  the  water  obtainable  at  reasonable  depths, 
for  there  would  still  be  no  moisture  in  the  sub- 
base  or  in  the  base,  and  consequently  to  keep  the 
surface  moist  it  would  be  necessary  to  sprinkle  it 
continually,  the  cost  of  which  would  be  impos- 
sible. 

In  such  a  country  a  gravel  road  will  not  last 
more  than  one  or  at  most  five  years,  and  yet  many 
miles  of  such  roads  are  now  being  constrifcted 
and  paid  for  by  thirty-year  bonds.  Highway  en- 
gineers are  becoming  well  acquainted  with  the 
highly  objectionable  features  of  issuing  bonds 
having  a  longer  life  than  that  of  the  road  to  be 
constructed  by  the  proceeds  from  them. 

In  the  East,  water-bound  macadam  and  occa- 
sionally gravel  are  used  to  advantage  as  base  for 
a  comparatively  thin  wearing  surface  of  bitu- 
minous material  or  brick,  but  such  construction 
would  be  an  unnecessary  expense  in  arid  sections, 
according  to  Mr.  Cobb,  since  no  sub-base  is  neces- 
sary, there  being  no  Avater  in  the  soil  to  soften  it, 
but  the  whole  sub-base  being,  one  homogeneous, 
unyielding  stratum. 

The  greater  the  proportion  and  the  smaller  the 
size  of  the  fine  binding  material  in  a  road  surface 
m  arid  countries,  the  longer  will  this  surface  re- 
tain moisture,  and  the  more  readilv  can  it  be  main- 
tamed,  l^his  being  the  ca.se.  for  such  a  climate  a 
sand-j:lay  road  with  its  30  per  cent  of  clav  binder 
and  70  per  cent  of  sand  is  more  suitable  than  a 
gravel  type  of  road  with  10  per  cent  clav  binder 
and  90  per  cent  gravel.  The  sand-clav  road  will 
wear  more  rapidly  but  furnishes  at  all  times  a 
smooth  riding  surface,  which  the  gravel  rarelv 
does  for  longer  than  one  vear.  Gravel  roads  are 
being  built  in  the  Southwest  at  a  cost  of  approxi- 
mately $10,000  per  mile,  while  a  sand-clay  road 
can  be  built  for  half  that  sum,  or  less.  Moreover 
where  gravel  deposits  are  found,  there  is  likely 
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to  be  also  both  sand  and  clay,  either  separate  or 
mixed  in  approximately  the  right  proportions. 
There  are  miles  of  roads  traversing  sand-clay 
country  where  it  is  only  necessary  to  install  the 
necessary  cross-drainage  structures  and  crown  up 
the  road  to  a  higher  grade  or,  in  the  case  of  low 
ground,  surface  with  high-ground  materials  to 
be  found  near  at  hand. 

Neither  sand-clay  nor  gravel  will  be  durable  in 
or  near  villages  or  other  centers  of  population. 
Hut  the  considerable  amounts  saved  by  construct- 
ing sand-clay  instead  of  gravel  in  the  country  dis- 
tricts will  be  sufficient  for  constructing  a  more 
durable  type  of  pavement  within  and  for  the  first 
mile  or  two  outside  of  the  towns  and  villages 
which  the  roads  connect. 


Surfacing  Old  Col) hie 
Pavements 


Gravel  Roads  in  West  \  irginia 

Following  a  recent  inspection  of  Federal  aid 
projects  in  .several  counties  of  West  Virginia,  B. 
F.  Cirav,  senior  U.  S.  highway  engineer,  said  that 
he  found  excellent  gravel  surfacing  10  inches  thick 
being  put  on  at  50  cents  a  square  yard.  It  is 
planned  to  give  this  gravel  oil  treatment  in  1921, 
at  a  cost  of  15  cents  a  square  yard,  which  will 
give  a  road  surface  adequate  for  local  conditions 
and  which  compares  most  favorably  ^yith  other 
tvpes  costing  considerably  more  than  65  cents. 


Kansas  Must  Legislate  For  State  Roads 

On  account  of  a  provision  in  the  Constitution 
of  the  state  of  Kansas  whereby  "the  state  shall 
never  be  a  party  in  carrying  on  any  works  of  pub- 
lic improvement."  an  amendment  has  been  pre- 
pared and  will  be  voted  upon  November  2.  per- 
mitting the  .state  to  extend  aid  amounting  to  25 
per  cent  of  the  cost  of  building  roads,  provided 
the  aid  extended  to  them  shall  not  be  in  excess  of 
$10,000  for  each  mile  of  road  built. 

It  is  expected  that  such  state  aid  will  not  in- 
volve state  taxation  but  will  be  derived  from  mo- 
tor car  license  fees.  This  amendment  is  stated  to 
be  the  only  measure  by  which  the  entire  state  of 
Kansas  may  receive  material  aid  in  good  road 
building  and  should  the  amendment  fail  on  this 
vote  it  is  doubtful  if  the  next  legislature  would 
take  it  up  again. 


Restricting  Motor  Truck  Traffic 

The  public  service  commission  in  Philadelphia 
has  recently  refused  to  issue  convenience  certifi- 
cates permitting  heavy  trucks  to  use  the  Lincoln 
Highway  between  Philadelphia  and  New  York 
because  that  thoroughfare  is  already  badly  cut  up 
by  these  heaw  vehicles  and  it  is  believed  to  be 
questionable  whether  they  should  be  permitted  to 
travel  over  it.  An  investigation  is  now  being 
made  of  the  conditions  of  the  roadway  and  of  the 
corporations  or  individuals  operating  on  it  with- 
out a  license,  which  will  probably  lead  to  regula- 
tion of  the  weight  of  trucks  permitted.  Until  this 
investigation  is  completed,  no  more  certificates  of 
convenience  will  be  granted  for  the  operation  of 
any  motor  trucks  on  the  Lincoln  Highway  be- 
tween Philadelphia  and  Trenton. 


Describes  how  Danville.  Va.,  prepares  its 
old  cobble  streets  for  surfacing  and  applies 
a  mixture  of  asphalt,  stone  and  chips,  se- 
curing a  smooth  pavement  at  a  total  cost 
of  about  65  cents  a  square  yard. 


Dospite  the  high  price  and  scarcity  of  cement 
and  (.)ther  building  and  paving  materials,  Dan- 
ville. \'a.,  is  securing  some  very  good  pavements 
at  extremely  low  prices.  Danville  is  an  old  city 
and  has  about  ten  miles  of  streets  paved  years 
ago  with  cobble  stones.  Lender  the  direction  of 
Ralph  K.  Linville.  the  city  engineer,  these  cobble 
pavements  are  being  turned  into  smooth  and  dur- 
able ones  suitable  to  all  but  the  heaviest  traffic 
of  the  city.  The  cost  of  this  averages  about  65 
cents  a  scjuare  yard  for  the  completed  work.  Mr. 
Linville  considers  that  only  about  half  of  the  ten 
miles  of  cobble  streets  can  be  treated  satisfac- 
torily in  this  way  without  costing  considerably 
more  than  this,  and  this  resurfacing  is  being  done 
on  only  those  streets  which  are  of  even  contour, 
fairly  smooth  and  on  light  grades. 

The  first  work  of  this  kind  was  done  last  No- 
vember, soon  after  Mr.  Linville  became  city  en- 
gineer, and  is  therefore  a  little  over  seven  months 
old.  It  is  at  present  in  very  good  shape,  the  only 
objectionable  feature  evident  being  softening  and 
creeping  during  hot  weather,  which  is  probably 
due  to  the  use  of  asphalt  with  too  high  penetra- 
tion— 130  to  150.  On  more  recent  work  the  pene- 
tration has  been  lowered  to  100  to  120  and  on 
these  streets  this  trouble  has  not  developed. 

The  old  cobble  streets  have  their  joints  pretty 
well  filled  with  an  accumulation  of  dirt  in  which 
more  or  less  grass  and  weeds  are  growing.  In 
preparing  the  pavement  for  the  new  surface,  the 
grass  and  weeds  are  carefully  removed,  all  loose 
dirt  is  swept  off.  and  the  pavement  is  then  thor- 
oughly washed  with  a  fire  hose  under  city  pres- 
sure. This  washing  removes  the  sand  and  dirt 
from  the  joints  between  stones  to  the  depth  of 
about  an  inch,  furnishing  a  bond  for  the  surface 
treatment.  After  the  street  has  dried  out  it  is 
covered  with  a  coat  of  half-inch  to  inch  stone 
which  is  spread  and  raked  to  an  even  surface 
and  then  lightly  rolled.  On  this  is  applied  a  coat 
of  Burmudcz  asphalt,  using  about  three-quarters 
of  a  gallon  to  a  square  yard,  which  is  immedi- 
ately covered  with  a  coating  of  stone  of  one-quar- 
ter-inch to  three-quarter-inch  size,  which  is  spread 
thickly  enough  to  take  care  of  the  surplus  asphalt 
and  leave  a  small  amount  of  loose  stone  in  addi- 
tion. This  fine  stone  is  thoroughly  rolled  and  a 
second  coat  of  asphalt  of  one-half  gallon  to  the 
square  yard  is  then  applied  and  immediatelv  cov- 
ered with  a  coating  of  stone  chips  sufificient  in 
quantity  to  take  up  any  excess  asphalt,  and  the 
street  is  agiain  thoroughly  rolled.     This  gives  a 
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Niiioi.tli   paM-mciit    with   a   iiuiuiiiuiu   lliukmss  of 
al)<»ut  a»i  iiuh  over  tin-  rdbbli*  stonrs. 

riu-  pavi-im-nts  huill  in  this  way  aii<l  ii<»u  in 
usr  closi-ly  rrst-mhlr  as|)halt  inacadain.  Tlir  iin 
(listurl)i'(l  i()l)l)li'  stones  whiih  liavi-  cairicd  y»ars 
of  iralVu-  ^ivr  a  Mtlid  foundation.  I  lie  work  is 
dtnu-  with  lity  foncs  and  has  avc-ra^rd  a  little 
o\iT  (>5  cents  a  s(|uare  yard,  with  stone  costing 
SI  per  yar<l. 

Mr.  I.inville  does  not  «-\|)eit  these  pavements 
to  last  under  hea\y  traflie  hut  believes  that  they 
will  last  two  years  or  more  in  outlying  or  residen- 
tial sections  where  the  tralTu-  is  li^ht.  before  need- 
ing; resurfacing  or  substantial  repairs,  and  that 
ihev  f^ive  a  very  decided  improvement  at  low- 
cost. 


Hrtlrr  lli}:hwav>  For  ^<)llll  (landina 

\  buL^i'  and  enthusiastic  meeting-  was  recently 
held  111  W  ilmington.  \.  C.  under  the  auspices  of 
the  Chaml»er  of  C  Onuuerce.  Kiwanis  Club,  Rotary 
tlub  and  the  president  of  the  North  Carolina 
( iood  Roads  .Association,  at  which  a  very  strong 
plea  was  made  for  the  governor  and  legislature 
of  V>2\  to  provide  necessary  ways  and  means  for 
laying  out,  constructing  and  maintaining  a  mod- 
ern svstcm  of  highways,  interconnecting  and  in- 
terjoining  the  county  seats  and  principal  towns  of 
the  state. 

It  was  shown  tliat  the  state  has  taxable  prop- 
ertv    amounting    to    three    and    one-half   billions, 


baid<ing  rf>our<(s  of  about  U)0  nnllion  dollars, 
and  agricultural  crops  of  nuire  than  f>ne  and  one- 
lialf  million  dollars  last  year  and  thai  the  present 
system  of  roads  is  sf)  bad  as  to  amount  to  the 
imposition  of  an  annual  nnud  tax  of  UX)  million 
dollars.  It  was  estimated  by  one  speaker  that,  if 
the  railroads  were  re(|uired  io  improve  their  lines 
I(K)  per  cent  and  the  necessary  highways  were 
built  to  supi)ort  thetn,  the  shipments  of  manufac- 
tured and  farm  products  during  the  next  ten  years 
would  double  the  State  wealth. 


Progn'ss  on  Iowa  State  l«oa(l~ 

The  latest  report  of  the  Iowa  ."^tate  Highway 
(. Ommission  shows  that  notwithstanding  the  very 
great  obstacles  that  lov\a,  in  ( omj^any  with  other 
states,  has  experienced  in  road  building  this  sea- 
son on  account  of  scarcity  of  labor  and  materials, 
there  has  been  completed  this  year  14.1  miles  of 
pa\ing  on  Federal  aid  road  building  projects 
which  total  137.9  miles  of  paving.  There  has  also 
been  comj)leted  20  out  of  150  miles  of  gravel  road 
and  283  out  of  556  miles  of  grading. 

Ivspecially  good  progress  was  made  in  July, 
when  there  were  completed  6  miles  of  paving.  11 
miles  of  graveling  and  44  miles  of  grading.  Scott 
county  is  considered  to  lead  in  having  let  two  con- 
tracts, each  of  them  for  more  than  5  miles  of  brick 
paving.  The  paving  is  being  done  with  wet  con- 
crete hauled  to  the  sites  from  central  mixing 
plants.  Throughout  the  state  large  use  is  made 
of  mechanical  road  building  equipment. 


The  A.  S.  M.  I.  St.  Louis  Convention 


Narration  of  the  doings  of  the  twenty- sixth  convention  of  the  American  So- 
ciety  for   Municipal   Improvements.      Discussion  of  the  society's  finances  re- 
sults in  increase  in  dues.    Change  in  system  of  committees.  Reports  of  com- 
mittees on  paving  specifications. 


A  program  apparently  adjustable  to  fit  the  con- 
ditions, an  entertainment  committee  so  thor- 
oughly organized  that  everything  went  like  clock- 
work, audiences  of  comfortable  size  and  reason- 
ably prompt  in  gathering  and  perfect  weather 
joined  to  make  the  St.  Louis  Convention  of  the 
American  Society  of  Municipal  Improvements 
one  of  the  most  notable  in  its  history.  About 
three  hundred  members  and  guests  signed  the 
convention  register. 

The  program,  printed  a  month  before  the  con- 
vention and  carried  out  almost  to  the  letter,  had 
three  or  four  outstanding  features. 

The  session  of  Tuesday  afternoon  was  rather 
miscellaneous  in  its  nature  and  had  papers  of  in- 
terest to  almost  all  classes  of  members.  That  of 
Wednesday  morning  was  a  gathering  of  the  ex- 
perts in  sanitation,  sewage  and  waste  disposal 
and  sewer  construction,  the  advances  in  the  ac- 


tivated sludge  process  being  brought  out  in  par- 
ticular in  the  papers  by  Langdon  Pearse.  of  the 
Chicago  Drainage  District ;  Edward  Bartow, 
formerly  of  the  Illinois  State  Water  Survey,  and 
discussion  by  T.  Chalkley  Hatton.  of  Milwaukee, 
and  J.  C.  McVea,  of  Houston,  Tex.  Wednesday 
evening  was  a  notable  program  for  the  City  Plan- 
ners and  drew  an  attendance  of  St.  Louis  citizens 
interested  in  the  work  of  that  city.  St.  Louis, 
Washington.  Pittsburgh  and  the  replanning  and 
reconstruction  of  French  cities  and  towns  re- 
ceived most  attention. 

The  long  program  of  papers  on  paving  was  al- 
most completely  cleaned  up  in  the  two  sessions 
of  Thursday,  including  the  discussion  and  passing 
to  letter  ballot  of  a  few  changes  in  the  standard 
specifications  and  some  new  specifications  for 
curb  and  gutter. 

Traffic  and  transportation  were  covered  on  Fri- 
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day  morning  by  Prof.  A.  H.  Blanchard's  report 
and  papers  by  Henry  (I.  Shirley  on  the  proposed 
uniform  vehicle  law,  1)\  Robert  Hoffman  on 
widths  of  roadwaxs'on  various  classes  of  streets 
and  roads,  and  by  K.  C-  Barnett  on  the  relations 
of  pavement  foundations  and  economic  transpor- 
tation. 

The  officers  elected  were  I'ol.  1\.  Keith  Comp- 
ton,  of  Baltimore,  president  :  K.  .s.  Rankin,  of 
Newark,  first  vice-president  :  W  .  W  .  Horner,  of 
St.  Louis,  second  vice-president ;  K.  K.  Uutton, 
of  Minneapolis,  third  vice-president ;  Charles  Car- 
roll Brt)wn.  t)f  \'alparaiso.  hid.,  secretary.  H.  H. 
.Smith,  of  Brooklyn,  X.  \ .,  treasurer;  Fred- 
erick A.  Dallyn.  of  Toronto,  C.  Arthur  Poole,  of 
Rochester,  and  .S.  Cameron  Corson,  of  Xorris- 
town.  Pa.,  finance  committee. 

Baltimore  was  chosen  for  the  next  convention. 

SKCRETARV'S    REPORT 

The  report  of  the  secretary  showed  some  growth 
in  the  society,  the  number  of  members  being  612; 
the  society  having  recovered  to  the  same  mem- 
bership and  receipts  of  money  as  in  1916.  before 
the  intermission  caused  by  the  war.  The  general 
expense  of  operating  the  society  has  been  de- 
creased in  the  four  years,  but  the  cost  of  print- 
ing has  increased  so  much  that  the  total  cost  of 
operating  the  society  for  the  year  was  about 
$1,650  more  than  the  receipts.  The  bids  for  next 
vear's  printing  being  considerably  greater  than 
for  this  year  even,  it  was  deemed  necessary  to  in- 
crease the  dues  50  per  cent  to  prevent  an  actual 
indebtedness  or  a  serious  reduction  in  the  charac- 
ter of  the  service  to  members,  and  an  amendment 
to  effect  this  was  adopted. 

Inspecting  the  secretary's  report  more  in  de- 
tail, we  find  that  during  the  year  from  September 
30,  1919.  to  September  30,  1920.  there  were  ad- 
mitted to  the  society  78  active  members.  7  affili- 
ated members  and  45  associate  members,  while 
there  were  lost  during  the  year  47  active,  5  affili- 
ated and  11  associates;  giving  a  total  membership 
at  the  end  of  the  year  of  457  active  members,  24 
affiliated  and  130  associate. 

The  receipts  of  the  society  comprised  $1,764.50 
active  members'  dues,  $97.50  affiliated  dues  and 
$972.30  associate  dues;  $252.23  for  Proceedings 
sold  ;  $28.37  for  specifications  sold  ;  $652.81  for  ad- 
vertisements, and  $4.11  miscellaneous;  to  which 
should  be  added  $31.87  interest  on  liberty  Bonds 
owned  by  the  society. 

The  expenditures  included  $128.75  for  office  sta- 
tionery and  printing,  $15.71  telegrams  and  ex- 
change, $180.47  postage,  express  and  freight,  $600 
for  office  clerk,  $10.50  treasurer's  expense,  and 
$15.15  for  office  supplies  ;  a  total  of  $950.58  for  of- 
fice expenses.  For  convention  expenses  there 
were  paid  out  $504.41  ;  for  specifications  $56.50, 
and  for  publishing  and  sending  Proceedings  $2,- 
496.31.  The  society  still  owes  the  printer  $1,330, 
and  the  secretary's  salary  of  $300  was  not  col- 
lected during  the  year,  .\side  from  the  printing 
of  the  specifications,  most  of  the  items  of  expense 
are  less  than  last  year,  while  the  receipts  were 
nearly    $500    greater    than    last    year    and    about 


$1,000  more  than  in  THS.  Houe\er,  the  cost  of 
printing  and  distributing  the  Proceedings,  includ- 
ing the  adxance  papers,  was  so  much  greater  that 
the  total  expenses  considerably  exceeded  the 
year's  income.  .A  comparison  of  the  expenses  and 
income  ior  the  four  years  past  was  made  by  the 
secretary   in   the   following  tabular   form: 

( 'iiiii|>iiriN<>ii    «>f    K\|><-ii.sfM   aiitl    liK-oiiio    for   f<»iir    .>«-tii'N: 

1916-17  1917-18  1918-19  199-20 

1.    Total     KxiitiHliturcs     $4,461.99  $2.()61..?9  $,i,S4«.74  $5,637.80' 

-'.   No   of    nieiiil)ers    606  54.?  .544  612 

.'.  Total    expense    per    member..  7. .56  ,».8()  7.07  9.21' 

4.   (ieneral      Expense     2,474.69  1..M1.28  2.183.34  1,811.49 

1.   (jeneral    Expense   per  inemher  4.08  2.42  4.02  2.96. 

6.  Cost    ot    Proceedings    and    Ad- 

vance    Papers     1,987.30  750.11  1,662.46  3,826.31 

7.  Cost  of  Proceedings  and  Adv. 

Paper   per   member    i.2»  1.38  3.05  6.25 

8.  Income    from    dues    2,860.10  2,120.20  2,482.QD  2,835.30 

9.  Income  from  dues  per  member  4.72  3.90  4.56  4.63 

10.  Other    income    1,.5.?6.87  629.26  804.07  937.52' 

U.  Other    income    (>er    member..  2.53  1.16  1.48  1.53 

12.  Total    income    per    member...  7.25  5.06  6.04  6.16 

13.  No.   of  pages  of   Proceedings.  740  240  448  726 

14.  C'Dst   per  page    2.69  4.38  3.71  5.27 

15.  Cost      per     copy      (750     copies 

printed)     including    Advance 

Papers     2.65  1.40  2.22  5. 10' 

This  year  the  cost  of  printing  the  Proceedings^ 
including  typesetting,  paper  and  presswork  com- 
plete, averaged  $2.15  per  page,  while  the  cost  for 
printing  the  1920  Proceedings  will  be  $3.54  per 
page,  including  50  cents  per  volume  for  binding. 
.Assuming  the  same  number  of  pages  in  the  vol- 
ume as  this  year,  the  Proceedings  for  1920  will 
cost  about  $3,300  and  there  w  ould  be  a  deficit  next 
year  of  between  $2  and  $3  per  member.  It  was  t& 
meet  this  anticipated  deficit  that  the  dues  were 
increased  50  per  cent. 

.\MENDMENTS    TO    CO.NSTITUTION 

Another  amendment  to  the  constitution  intro- 
duces a  complicated  system  of  sub-committees  un- 
der chairmen  who  are  members  of  a  general  com- 
mittee covering  several  related  subjects.  Thus 
the  committee  on  street  paving,  sidewalks  and 
street  design,  street  maintenance  and  street  rail- 
wax  construction  will  have  13  members,  five  of 
the  general  committee  and  two  additional  mem- 
bers in  each  of  the  four  sub-committees  on  street 
paving,  on  sidewalks  and  street  design,  on  street 
maintenance,  and  on  street  railway  construction. 
.Mso  the  city  planning  committee  will  have  13 
members  with  four  sub-committees  on  local  sub- 
divisions, on  zoning,  on  utilities,  and  on  parking 
and  open  spaces;  the  committee  on  street  clean- 
ing, refuse  disposal  and  snow  removal  will  have 
10  members  with  three  sub-committees  on  street 
cleaning,  on  refuse  disposal  and  on  snow  removal, 
and  the  committee  on  sewerage  and  sanitation  has 
10  members  with  three  sub-committees  on  sewer- 
age, on  sanitation,  including  sewage  disposal,  and 
on  public  comfort  stations.  The  other  eight  gen- 
eral committees  remain  as  at  present  with  three 
members  each.  The  committees  on  specifications 
were  increased  by  two,  one  on  foundations  and 
sub-grades  and  one  on  street  railway  pavements,, 
including  track  construction. 

The  resolutions  adopted  included  one  regard- 
ing M.  J.  Murphy,  of  St.  I^ouis,  the  first  presi- 
dent of  the  society,  who  died  on  Monday  preced- 
ing the  opening  of  the  convention  at  the  age  of  87  ; 
one  to  promote  the  membership  of  the  United 
.''States  in  the  Permanent  International  Association 
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(if  l-Idiid  I  ^lllJ4l•l•^•M•s ;  one  approv  ill);  llic  salary 
>t  ludulc  I'tii  cii^im-frs  in  muniii|>al  cinployiiu'nl 
adopted  li\  the  Aincriiaii  Assot  i.ilnni  of  I'-Uf^i- 
iH'iTs,  and  uiu-  loiiimciidatoi  y  <>f  tlu-  lonimillcc  i>u 
0(»ii\  i-ntioii  arraiij4i'iiuMls  and  its  sul)-i<)miiiltt(rs 
for  its  most  smii-ssfiil  work  in  i)rci)ariiij4  for  the 
con\cntion  and  tin-  p«  ifiilioii  in  its  |)lans  and  in 
llicir   fnllilnunl. 

I'.W  l.\(.    M'M  M  II  .\TII>N> 

riu-  vlianj^cs  in  tin-  spccifu-ations  for  sheet  as- 
l)lialt  pa\rinrnts  wen-  presi-ntcd  practiially  as 
printi'tl  in  llic  \tl\anic  Papers  and  make  small 
chanj^'es  in  tlu-  UMpiirenu-nts  as  to  penetration 
tests,  shapin);  and  i  (>m])a(tinf;  foundations  and 
wearing  surface,  on  old  foundations,  methods  of 
la\inj.;,  plant  for  layinj;  and  testing.  The  com- 
n'lttee  reeommended  that  next  year's  committee 
consider  co(lif>inK  the  si)ecif"ications  to  reduce 
their   lenj^th.   comjdexity   an<l   detail. 

The  comjnittei'  on  bituminous  macadam,  bitu- 
mint)us  concrete,  and  asphalt  block  pavements 
recommended  thai  the  specifications  for  asphaltic 
cement  in  all  the  standard  specifications  for  bitu- 
n)inous  pavements  be  made  uniform  as  to  origin, 
j^eneral  i)roperties.  and  tests,  with  variations  in 
certain  details  according  to  class  of  pavement  and 
use  of  it.  both  as  to  asphalt  and  as  to  tar;  that 
the  \arious  specifications  for  asphaltic  or  bitu- 
minous concrete  be  joined  in  one  with  variations 
with  class  and  use,  which  can  be  done  under  pres- 
ent conditions. 

The  committee  on  broken  stone  and  gra\el 
roads  made  no  recommendations  of  changes. 

The  conunittee  on  brick  pavements  presented 
changes  providing  for  adequate  sub-grade,  under- 
drainage,  for  setting  castings  of  sewer  appurte- 
nances on  concrete  foundation  and  not  imbedded 
in  it.  for  sand-cement  cushion  where  properly 
graded  sand  cannot  be  obtained,  the  mixture  to  be 
1  of  cement  to  4  of  sand  and  1  inch  thick.  A 
specification  for  asphalt  filler  of  joints  to  be  ap- 
])lied  by  squeegee  was  added. 

The  committee  on  cement  concrete  pavements 
made  a  few  changes  in  the  tentative  specifications 
presented  at  New  Orleans  in  1919  and  printed  in 
the  Proceedings  of  that  year.  The  principal 
changes  were  in  omitting  the  specifications  for 
determining  voids  in  aggregates,  omitting  the 
specification  for  sub-grade,  that  being  left  for  the 
ne\y  committee  on  specifications  for  foundations 
and  sub-grades,  and  omission  of  the  entire  speci- 
fications for  a  two-course  pavement. 

The  committee  on  wood  block  pavements  rec- 
ommended an  additional  specification  for  special 
pitch  filler  to  be  used  when  bituminous  cushion 
is  used,  which  was  printed  in  the  Advance  Papers. 
The  committee  on  sidewalk  and  curb  speci- 
fications recommended  for  adoption  the  specifica- 
tions for  sidewalks  adopted  by  the  American  Con- 
crete Institute  and  printed  in  the  Proceedings  for 
1919. 

-Ml  the  abo\  c  specifications  and  changes  in 
specifications  were  referred  to  letter  ballot  of  the 
society. 

The  committee  on  sidewalk  and  curb  specifica- 
tions also  recommended  specifications  for  stone, 


(ontrele  and  prc-moldcd  concrete  curb;  the  stone 
block  pa\iineiit  sjjecifications  committee  recom- 
mended spec  ill!  ations  ffjr  "Dura.x"  j)aving  blocks 
anrl  pa\cment  made  from  them  and  sfjme  changes 
III  d«-tails  of  the  existing  specifications,  which 
were  referred  back  to  the  respective  committees 
under  the  rules  for  publication  in  the  J^rfjceedings 
of  the  \'f2()  ('omcntion  and  further  discussion 
dining  the  year  and  action  at  the  ccmvention. 

The  committee  on  sewer  specifications  pre- 
sented spec  ifications  for  materials  for  sewer  con- 
struction for  printing  in  the  1920  Proceedings 
and  action  at  the  next  convention.  'J'hey  are  Part 
I  of  the  full  specifications;  Part  2,  devoted  to 
specifications  for  methods  of  sewer  construction, 
to  follow. 

The  committee  on  foundations  presented  the 
specifications  for  old  and  new  macadam  base, 
printed  in  \d\ance  Papers,  which  were  passed  to 
letter  balhH  and  tentative  sj)ecifications  for  as- 
phaltic concrete  base  and  cold-penetration  tar 
base,  which  will  be  j>rinted  in  the  1920  Pro- 
ceedings. 

(7o  Be  Continued) 


Detroit  Bridge  Contract  Modified 

The  city  council  of  Detroit,  Mich.,  has  modified 
the  form  of  contract  for  the  Belle  Isle  bridge, 
bids  for  which  were  to  be  received  on  October  2. 
In  view  of  the  changes,  the  date  for  opening  bids 
has  been  postponed  to  October  30.  The  inodifica- 
tions  provide  for  a  payment  of  80  per  cent  of  the 
cost  of  the  materials  for  the  bridge  as  soon  as 
they  arc  delixeredon  the  job,  and  the  payment  of 
90  per  cent  of  the  contract  price  upon  the  com- 
pletion of  each  part  of  the  work.  It  is  believed 
that  this  should  result  in  lower  bidding.  If  this 
amendment  had  not  been  made,  the  contractor 
would  ha\c  had  to  count  on  approximately  S3,- 
000,000  paid  for  materials  being  tied  up  for  sev- 
eral months. 


Jersey  City  Water  Department  Strikers 

Twelve  trench  diggers  employed  by  the  water 
department  of  Jersey  City,  X.  J.,  went  on  strike  a 
few  days  ago  for  an  increase  of  pay  from  $5  to 
$7  a  day,  but  after  remaining  out  three  days  asked 
to  be  re-employed  and  were  permitted  to  return 
by  Commissioner  Fagen. 


Big  Standpipe  For  Portland.  Oregon 

Plans  for  a  new  1.000,000  gallon  standpipe  to 
be  erected  in  the  Vernon  district  were  filed  with 
the  building  department  by  Chief  Engineer  Rand- 
lett  of  the  water  bureau.  The  standpipe  is  esti- 
mated to  cost  approximately  $100,000,  the  con- 
tract having  been  let  to  the  Chicago  Bridge  & 
Iron  Company.  It  is  expected  that  the  new^ 
standpipe  will  be  completed  shortly  after  Tan- 
uary  1. 

The  new  water  tank  will  replace  the  present 
350.000  gallon  Vernon  standpipe,  which  w-ill  be 
rnoved  to  the  .'^t.  Johns  district,  according  to  Citv 
Commissioner  Mann,  in  charge  of  the  water 
bureau. 
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Septic  Tanks  For  Unsewered  Districts 

By  C.  Edward  Keefer  * 

A  considerable  area  recently  annexed  to  Baltimore  is  without  proper  sewer- 
age, and  it  is  impracticable  for  the  city  to  extend  its  sewerage  system  to  all 
parts  of  it  at  once.  It  has  therefore  planned  septic  tanks  such  as  are  de- 
scribed in  this  article  as  standard  temporary  substitutes  until  the  several  sec- 
tions can  be  served  by  the  city's  sewers. 

1919 


The  city  of  Baltimore  in  1919  was  enlarged 
from  an  area  of  32.19  square  miles  to  91.93  square 
miles  by  the  annexing  of  territory,  a  considerable 
area  of  which  was  not  provided  with  sewerage.  In 
the  annexed  territory  there  are  many  streams, 
both  large  and  small,  and  the  natural  inclination 
in  the  past  has  been  to  dispose  of  the  house  sew- 
age by  discharge  into  these  streams  regardless  of 
consequences.  One  of  the  foremost  problems  of 
the  Sewer  Di\ision  of  the  city  since  annexation 
has  been  improving  the  conditions  thus  created. 
In  conjunction  with  the  Department  of  Health, 
it  has  taken  a  decided  stand  in  the  matter,  and 
wherever  houses  are  not  connected  with  the  main 
sewerage  system  of  the  city  but  discharge  their 
sewage  water  into  the  streams,  to  the  detriment 
of  the  public,  it  will  be  insisted  that  some  satis- 
factory method  of  sewage  treatment  be  provided. 

It  is  impracticable  to  immediately  extend  the 
city's  sewerage  system  into  all  of  this  new  terri- 
tory, and  to  meet  the  situation  the  Sewer  Division 
has  designed  a  septic  tank,  various  sizes  being 
provided  for  units  of  from  10  to  1,000  persons. 
Buildings  have  been  constructed  during  the  past 
year,  and  apparently  will  continue  to  be,  at  such 
a  rate  that  quite  a  number  of  these  tanks  will 
have  to  be  provided.  They  are  considered  to  be 
temporary  only  and  will  be  abandoned  later  when 
the  necessary  trunk  and  lateral  sewers  have  been 
built  for  conducting  the  sewage  to  the  sewage 
treatment  plant  of  the  city. 

In  studying  the  problem  of  tanks  for  these  small 
installations,  much  thought  was  given  to  the  rela- 
tive advantages  and  disadvantages  of  septic  and 
Imhoff  tanks.  Experience  at  the  Baltimore  sew- 
age disposal  plant,  which  agrees  in  general  with 
conditions  elsewhere,  has  been  that  a  great  deal 
more  supervision  is  required  over  Imhoff  tanks 
than  over  septic  tanks.  With  the  best  of  supervi- 
sion, Imhoff  tanks  are  often  very  erratic,  and  with 
little  or  no  supervision  it  is  impossible  to  prede- 
termine the  results,  and  it  is  not  expected  that 
these  small  tanks  will  receive  more  than  a  casual 
supervision  from  the  owner,  although  the  city  will 
do  its  best  to  keep  in  touch  with  the  operation  of 
them.  Occasional  analyses  will  be  made  of  both 
the  influent  and  effluent,  soundings  will  be  taken 
to  determine  the  quantity  of  accumulated  sludge, 
and  the  sludge  will  be  pumped  into  tank  wagons 
and  carted  away  when  necessary.  Sludge  from  Im- 
hoff tanks  is  more  readily  disposed  of  than  that 
from  septic  tanks,  but  as  it  is  to  be  carted  away, 
this  removes  one  of  the  chief  reasons  for  using  Im- 
hoff tanks.  Furthermore.  Imhoff  tanks  practically 
always  are  more  expensive  to  construct,  as  the  ex- 
cavation has  to  be  carried  to  greater  depths,  the 
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details   are   more   complicated,   and   a 
more  capacity  must  be  provided. 

In  the  Baltimore  design,  the  larger  septic  tanks 
are  based  on  a  minimum  flow  of  80  gallons  per 
capita  per  day,  a  detention  period  of  8  hours  with 
a  foot  of  sludge  in  the  shallower  end  of  the  tank, 
assuming  an  operating  period  of  18  out  of  24 
hours.  The  outlet  end  is  made  shallower  than  the 
inlet  so  that  less  sludge  will  be  carried  out  with 
the  effluent  because  of  the  flotation  by  gas  from 
the  bottom  sludge  ;  the  grade  from  the  outlet  to 
the  inlet  end  varying  from  4.4  per  cent,  to  16.6  per 
cent,  the  latter  not  too  steep  to  permit  a  man 
standing  up  on  it  without  slipping. 

Tanks  designed  for  more  than  200  persons  have 
two  compartments,  but  otherwise  the  proportions 
of  the  entire  tank  are  similar  to  those  of  the 
smaller,  but  the  middle  partition  wall  divides  it 
into  two  tanks,  each  of  which  is  twice  as  long 
compared  to  its  width  as  in  the  case  of  the  single 
tanks.  In  these  double  tanks,  both  compartments 
will  be  in  operation  under  ordinary  conditions, 
but  one  will  be  cut  off  during  cleaning  periods. 
The  general  proportions  vary  from  a  minimum  of 
6  feet  long.  4  feet  wide,  5  feet  depth  of  sewage  at 
the  outlet  end  and  6  feet  at  the  inlet  end  for  ten 
persons,  to  a  maximum  for  1,000  persons  of  46  feet 
long.  14  feet  wide.  8  feet  deep  at  the  outlet  end 
and  10K>  feet  at  the  inlet  end. 

The  sewage  enters  through  a  6-inch  vitrified 
pipe,  there  being  just  inside  the  wall  of  the  tank 
a  T  with  the  branch  pointed  downward  and  a  plug 
in  the  end,  which  plug  can  be  removed  for  the 
purpose  of  cleaning  the  pipe.  Two  and  one-half 
feet  from  the  inlet  end  of  the  tank  is  placed  a 
wooden  baffle  across  the  tank  extending  2  feet 
below  the  level  of  the  sewage  and  1  foot  above  it. 
Two  and  one-half  feet  from  the  outlet  end 
is  another  baffle  extending  1^  feet  below  the 
sewage  level  and  1  foot  above  it.  The  effluent 
leaves  through  a  6-inch  vitrified  T  with 
the  branch  horizontal  and  attached  to  the  out- 
let pipe,  and  the  main  line  of  the  "^T 
placed  vertical.  The  walls  of  the  tank  for  all 
the  sizes  are  made  of  concrete  8  inches  thick  and 
the  bottom  of  concrete  6  inches  thick,  while  the 
top  is  roofed  with  concrete  provided  with  a  hinged 
wooden  door  at  each  end,  over  the  inlet  and  out- 
let, respectively. 

If  there  should  be  need  for  a  higher  degree  of 
purification  of  the  sewage  than  the  septic  tank 
effects  the  effluent  will  be  subjected  to  further 
treatment. 

The  sewerage  of  the  city  is  under  the  general  su- 
pervision of  the  Highways  Department,  of  which 
August  E.  Christhilf  is  the  head,  with  Milton  J. 
Ruark.  division  engineer  of  sewers,  directly  in 
charge. 
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Sewerage  For  Scattered  Districts 

One  of  tho  difficult  problems  for  the  sewer  de- 
partment in  every  growing  city  is  that  of  pro- 
viding sewerage  for  the  outlying  districts  where 
population  is  so  scattered  that  a  long  line  of  sewer 
would  Ik-  needed  for  reaching  each  house,  and  the 
streets  are  as  yet  unopened  so  that  the  construc- 
tion of  sewers  would  be  a  difficult  and  expensive 
matter.  A  number  of  cities  have  adopted  as  the 
solution  the  use  of  the  pail  system,  but  more 
places  require  the  occupants  to  solve  their  own 
trouble  either  undirected  or  under  restrictions, 
such  as  insisting  upon  cesspools  constructed  and 
maintained   according  to  prescribed   regulations. 

The  city  of  Haltimore.  as  described  elsewhere 
in  this  issue,  finds  itself  faced  with  a  problem  of 


I  his  kind  but  ni  unusual  magnitude,  several 
>>(|uare  mik>  of  territory  being  added  to  the  city, 
some  secti«)ns  of  which  are  provided  with  small 
systems  of  district  sewers  discharging  at  points 
where  such  discharge  cannot  be  permitted  to  con- 
tinue, it  has,  therefore,  decided  on  a  method  of 
district  trcatimnt  rather  than  residence  treat- 
iiK'iil.  and  has  adopted  for  this  purpose  th(!  use 
•  if  septic  tanks  of  a  standard  design  which  has 
l)((ii  |)repared  by  the  .sewerage  engineers  of  the 
rity.  This  is  considered  as  a  temporary  solution 
only,  to  be  superseded  by  extensions  of  the  city's 
sewerage  system  connecting  with  the  large  sew- 
age treatment  ])lant. 

This  might  seem  somewhat  expensive  for  a 
tem])orary  measure,  but  it  will  unquestionably  be 
inuch  less  so  than  would  be  the  more  cominon 
plan  of  retjuiring  each  resident  to  build  his  own 
cessj)ool,  to  be  abandoned  whenever  sewers  are 
extended  to  the  property  in  question. 

The  fjuestion  suggests  itself  whether  it  would 
not  be  possible  to  use  some  device  for  treating  the 
sewage  which,  when  it  had  played  its  part  at  one 
point  could  be  moved  to  another  which  had  de- 
veloped still  further  from  the  main  lines  of  the 
sewer  system.  Something  in  the  nature  of  a  tank 
or  other  device,  constructed  possibly  of  steel, 
even  though  its  first  cost  might  be  greater  than 
an  ordinary  concrete  septic  tank,  would  seem  to 
meet  such  requirement.  One  of  the  desirable  fea- 
tures of  such  a  tank  would  be  that  the  entire  treat- 
ment be  inclosed  so  as  to  be  inoffensive  to  sight 
or  smell,  so  that  it  could  be  established  at  any 
point  that  would  be  most  convenient  and  econom- 
ical in  cost  of  operation.  Such  a  tank  might  be 
of  the  general  form  of  a  "Kessel,"  or  air-tight 
sedimentation  tank,  or  a  tank  employing  the  elec- 
trolytic process,  both  of  which  have  been  de- 
scribed in  this  journal. 

.A  number  of  such  plants  might  be  used  in  those 
cities  (of  which  there  arc  hundreds  in  the  coun- 
try) that  ha\-e  not  yet  extended  their  sewerage 
system  over  more  than  50  per  cent  of  even  the 
well-built-up  section,  these  plants  being  moved 
outward  from  time  to  time  as  the  sewer  system  is 
extended  to  take  their  place.  It  does  not  seem 
probable  that,  once  established,  such  a  method  of 
treatment  would  be  more  expensive  than  the  pail 
system,  and  it  would  seem  to  be  less  objection- 
able to  all  concerned  and  more  sanitarv. 


Increasing  Society  Dues 

Many  and  perhaps  most  of  the  various  socie- 
ties of  the  country,  technical  and  others,  have 
recently  been  finding  their  incomes  insufficient 
to  meet  their  annual  expenditures.  Practicallv 
all  of  them  look  to  the  dues  paid  by  their  mem- 
bers for  by  far  the  largest  part  of  their  income, 
and  the  only  solution  of  their  financial  problem 
appears  to  be  increasing  by  30  per  cent  or  more 
either  the  dues  or  the  membership.  The  latter 
does  not  seem  practicable  and  the  result  has  been 
that   a   great   many   of   the   societies   have   felt   i;t 
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nccessar\-  to  increase  the  dues.  a>  w  a>  done  last 
week  by  the  American  Soeiet}  for  Municipal  Im- 
provements. 

And  yet,  a  considerable  amount  ot  this  increase 
iiiij2:ht  be  avoided,  in  some  societies  at  least,  if  all 
the  members  would  pay  their  dues.  In  the  so- 
ciet\  named,  the  accounts  show  that  from  15  to 
30  per  cent  of  the  members  never  pay  their  dues, 
being  presumably  dropped  after  a  few  years  for 
non-payment.  The  writer  knows  of  instances 
where  men  have  joined  the  society  and  been  re- 
tained as  members  for  three  years,  receiving  the 
publications  and  other  benefits  without  ever  hav- 
ing paid  a  single  cent  towards  the  society's  ex- 
penses. If  some  method  could  be  adopted  for  in- 
suring the  prompt  payment  of  dues,  it  might  be 
possible,  in  some  cases  at  least,  to  avoid  the  in- 
crease of  dues  or  at  least  greatly  reduce  it.  In 
clubs  it  is  the  practice  to  post  the  names  of  those 
who  are  in  arrears,  and  it  would  seem  to  be 
equally  in  order  for  a  societ}'  to  make  public  from 
time  to  time  the  names  of  those  who  refuse  to 
respond  to  the  repeated  requests  of  the  secretary 
that  they  pay  their  dues  or  other  indebtedness  to 
the  societv. 


Immigration  Notes 

In  Chicago,  where  there  now  are  more  than 
700,000  foreigners,  citizenship  papers  are  being 
issued  by  the  Federal  authorities  to  the  utmost 
capacity  of  their  offices.  The  rush  is  explained  by 
the  chief  naturalization  examiner  as  due  to  three 
causes,  namely,  that  the  petitions  for  final  papers 
made  during  the  war  are  now  coming  due ;  that 
Poles,  Russians.  Germans  and  Slavs  feel  they  have 
nothing  to  gain  by  returning  to  Europe ;  and  that 
American  business  men  are  beginning  to  realize 
that  it  is  safer  to  employ  American  citizens  than 
to  employ  foreigners  who  may  be  radical. 


The  rapid  increase  in  the  arrival  of  immigrants 
at  Xew  York,  which  is  the  chief  American  re- 
ceiving port,  has  entirely  overwhelmed  the  facili- 
ties there  so  that  on  one  occasion  it  was  necessary 
to  detain  the  aliens  for  48  hours  on  board  ship  and 
not  allow  them  to  land  until  the  congestion  could 
be  somewhat  relieved.  This  rapid  increase  of 
volume  has  already  swamped  the  immigration  ma- 
chinery, and  plans  are  being  worked  out  by  the 
immigration  bureau  to  relieve  it  by  making  full 
use  of  facilities  for  handling  immigrants  at  Bos- 
ton, Baltimore,  Norfolk  and  gulf  ports.  It  is  con- 
sidered possible  that  an  extra  session  of  Congress 
may  be  called  soon  after  the  November  election 
to  deal  with  inmiigration  problems  and  although 
it  is  not  agreed  what  course  will  be  adopted,  it  is 
generally  conceded  that  more  care  should  be  exer- 
cised by  government  officials  at  the  port  of  em- 
barkation to  eliminate  the  undesirable  class.  As 
it  is,  a  considerable  number  of  idle  and  vicious,  be- 
sides those  afflicted  with  contagious  diseases,  ar- 
rive here  and  have  to  be  returned,  as  well  as  very 
large  numbers  that  arrive  practically  destitute  and 
have  not  funds  with  which  to  proceed  to  the  point 
of  their  destination. 


The  proper  selection  of  immigrants  by  the  of- 
ficial inspectors  has  already  succeeded  in  mate- 
rially checking  the  entrance  of  known  radicals. 
Hut  it  is  much  more  difficult  to  prevent  the  large 
increase  in  the  number  of  immigrants  officially 
classed  as  "industrial  parasites,"  who,  since  the 
war,  have  been  entering  this  country,  not  in 
search  of  work,  but  to  escape  work  in  their  native 
countries. 


A  serious  difficulty  confronting  the  United 
.*^tates  inmiigration  authorities  is  the  proper  dis- 
posal of  alien  arrivals  who,  having  heard  of  the 
enormous  wages  now  paid  in  the  Eastern  states 
in  shops,  in  factories  and  in  mines,  are  so  deter- 
mined to  share  them  that  75  per  cent  refuse  to 
look  for  employment  on  farms  and  in  the  West, 
while  in  the  ten  }ears  preceding  this  war  the  farm- 
ing districts  receixed  more  than  half  of  the  new- 
arrivals.  It  is  stated  by  the  commissioner  general 
of  immigration  that  neither  the  Federal  nor  state 
laws  provide  for  enforcing  a  proper  distribution 
of  labor. 


At  the  sec(.)nd  annual  convention  of  the  Ameri- 
can Legion  in  Cleveland,  September  29,  a  vote 
was  taken  recommending  the  abrogation  of  the 
existing  agreement  that  limits  the  amount  of  Jap- 
anese that  are  now  admitted  to  this  country,  re- 
questing the  exclusion  of  all  Japanese  immigrants 
and  opposing  the  granting  of  naturalization  rights 
to  Japanese  already  in  this  country. 

In  the  week  ending  September  25,  20,503  aliens 
were  examined  for  admission  at  Ellis  Island,  in- 
cluding 16,005  steerage  passengers  almost  exclu- 
sively of  the  immigrant  class.  Almost  all  of  the 
second  cabin  passengers  included  in  the  remain- 
der were  also  in  the  immigrant  class. 

On  account  of  the  overcrowding  of  the  station, 
many  of  the  inspections  were  held  aboard  ship 
and  on  the  piers,  and  the  eligibles  admitted  di- 
rectly thereafter. 

Commissioner  W'allis  has  made  temporary  pro- 
vision for  decreasing  the  discomfort  in  the  over- 
crowded Ellis  Island  quarters,  and  has  under  con- 
sideration considerable  enlargement  of  the  immi- 
gration station  there  to  care  for  the  great  rush  of 
immigrants  which  is  considered  as  yet  barely  com- 
menced. He  states  that  the  ocean  ships  have 
booked  quarters  for  a  year  in  advance  to  full  ca- 
pacity :  that  new  ships  are  entering  the  transat- 
lantic business  and  that  one  corporation  has 
planned  for  20  ships,  some  of  them  now  under 
construction.  He  has  been  informed  that  3,000,- 
000  Italians  and  even  more  Germans  are  anxious 
to  immigrate  to  this  country. 

The  commissioner  stated  his  determination  that 
our  selective  immigrant  test  shall  not  be  made 
elastic,  no  matter  how  great  the  rush  of  immigra- 
tion. He  considers  it  important  that  the  law 
should  be  strictly  applied  and  immigrants  meas- 
ure up  to  American  standards  and  has  notified 
everv  inspector  and  doctor  not  to  be  disturbed 
b\-  the  extraordinary  increase  in  immigration,  but 
to  thoroughly  safeguard  the  country  against  un- 
desirables, considering  that  caution  should  not  be 
sacrificed  for  policy. 
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I  \\i>  r;i(lu;ill\  dil  iCi  ciil  plans  for  settling  the 
laliiii  -^iiiiation  in  (  li-rniaiiN  arc  dcMrihi'd  in  icicnl 
•diispaUlics  from  lU-rlin  w  Iutc  a  drli-^alion  of 
nindi-ralf  labor  U-adcr.s  havi-  prisrntcd  a  plan  for 
niulatfd  to  si-iurc  iiUTrascd  production  in  con- 
vnt  with  j^oNcrniiH'nt  action  wliii  li  will  inaUi-  it 
obligatory  for  niamifaoturcrs  to  operate  their  fac- 
tories continuously,  witli  j^ovcrnnicnt  j^narantcc 
against  loss.  This  will  secure  ^(i\  irnnunt  in- 
stiad  of  poliliiian  control  of  lal)or  and  a  spc«  iai 
industrial  condition  will  l)c  created  consisting;  of 
ia|)italists,  techniial  men  and  labor  representa- 
tives, their  whole  pur]>ose  beinj.;  to  conduct  in- 
du^tiv  for  the  pmpo-^e  of  incrt-ased  production, 
not  foi-  pidlii.  I'hi>  scheim-  has  been  carefully 
and  thonuij^hly  worked  out  and  is  intended  to 
lieneiit   the  whole  people  and  redui'e  taxes. 

I  )iamelricall\'  op|)ositi'  to  this  plan  is  that  ])ro- 
posi-«l  by  t)ie  ( ierman  industrial  leaders,  namely, 
a  j^ij^antic  trust  including;  practically  all  manu- 
facturers, that  "may  sus])en(i  production  entirely 
for  a  while,  closinj.;^  down  the  whole  country  in 
order  to  };et  labor  into  a  sensible  mood."  and  thus 
tMiable  the  manufacturers  to  resume  their  pre-war 
profits  that  wire  jiayint^  them  dixidends  higher 
than  3(1  per  cent. 


Coiistriutioii  Costs  to 
Reiiiaiji  High 


Conclusionr,  from  a  study  of  the  Fuller  In- 
dustrial. Engineering  Corporation  is  that 
there  will  be  no  substantial  reduction  in 
building  costs  for  several  years  to  come. 

A  study  of  conditions  as  to  building  costs  made 
by  the  Fuller  Industrial  Engineering  Corporation, 
New  York,  leads  to  the  conclusion  that  there  is 
no  material  reduction  of  them  in  sight  and  that 
none  may  be  expected  for  several  years.  In  most 
respects  this  subject  is  as  one  with  engineering 
construction  and  contract  work,  so  that  the  facts 
and  conclusions  presented  are  valuable  for  con- 
sideration and  are  here  summarized. 

The  report  states  that  a  reduction  of  building 
costs  might  be  effected  by  either  of  three  condi- 
tions. namel\-.'a  reduction  in  demand,  a  reduction 
in  wages  of  labor,  or  a  reduction  in  price  of  build- 
ing materials.  As  it  is  estimated  that  the  countrv 
is  short  about  $2,500,000  worth  of  deferred  build- 
ing construction  alone,  there  is  no  possibility  of 
a  reduction  in  demand  until  this  is  made  up.  In 
order  to  make  up  during  the  present  year  the  ex- 
isting shortage  in  housing  alone,  it  would  be  nec- 
essary to  construct  an  aggregate. floor  area  of  I,- 
5V>". 200.000  square  feet,  which  would  be  almost 
as  tnuch  as  has  ever  been  built  in  any  three  vears. 
Resides  this,  there  is  an  annual  regular  demand 
for  more  than  ^^.000.000  square  feet  of  floors, 
which  should  be  built  in  addition  to  making  up 
this  shortage. 
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The  average  .cost  jnr  s(juare  ffjot  (jf  building 
rose  from  $L59  in  1911  to  $3.20  in  1919,  and  the 
lost  of  essential  crude  building  materials  (even 
including  sand)  is  from  two  to  five  times  as  great 
now  as  in  1913  and  1914.  Five  out  of  eight  of 
these  materials  show  an  increase  in  cost  over  that 
of  1919,  and  only  one,  cement,  shows  a  very  slight 
decrease  in  cost  from  1919,  when  it  had  the  high- 
est price  on  recf)r(l. 

The  price  of  all  skilled  labor  has  increased,  at 
a  very  conservative  calculation,  from  a  minimum 
of  56  per  cent  to  100  per  cent,  while  that  of  com- 
mon labor  has  increased  329  per  cent  and  is  still 
rising,  the  prices  for  1920  being  in  all  cases  much 
higher  than  in  1919.  Skilled  labor  is  dissatisfied 
and  restless  and  endeavoring  to  force  wages  to 
still  higher  planes,  and  as  labor  costs  are  85  to  90 
per  cent  of  the  cost  of  building  materials,  there  is 
little  chance  of  improvement  in  the  matter  until 
labor  becomes  cheaper  or  more  efficient. 

Labor  shortage  is  due  to  great  reduction  of  im- 
migration since  1914,  and  the  return  of  foreign 
workmen  t(^  their  own  countries ;  to  the  stimula- 
tion of  all  manufacturing  industries  by  war  con- 
ditions abroad,  and  very  largely  to  the  develop- 
\vxw\  in  a  wide  field  in  this  country  of  new  indus- 
tries, such  as  dye  manufacturing  and  shipbuild- 
ing. The  report  therefore  concludes:  "We  know 
of  no  other  major  influence  which  can  bring  a 
marked  or  immediate  reduction  in  building  costs, 
and  our  mature  judgment  is  that  there  will  be  no 
substantial  reduction  for  several  ^ears  to  come." 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  'wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  constru:tion  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  othe  s  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Shallow-Water 

Cofferdams  on  Soft 

Bottom 

W  htrcvcr  any  kind  of  a  structure  is  built  in 
tht-  water,  unless  it  is  supported  on  piles,  the  con- 
struction of  the  foundation  usually  requires  some 
provision  for  temporarily  excluding  the  water 
from  the  site  until  the  work  has  been  carried 
above  water  level.  This  is  generally  accom- 
plished by  the  use  of  some  type  of  cofferdam, 
unless  the  structure  and  conditions  are  of  such  a 
character  that  the  foundation  can  be  built  in  ad- 
vance and  placed  as  a  whole  or  in  sections  on  the 
base  previously  prepared  for  it.  which  would  or- 
dinarily be  a  dredged  or  leveled  surface. 

Such  operations,  although  often  possible,  are 
not  generally  considered  the  most  satisfactory 
and  economical  for  small  structures,  and  the  cof- 
ferdam system  in  shallow  water  and  on  soft  bot- 
toms is  applicable  to  great  numbers  of  bridge 
piers,  culverts,  sewer  outlets,  river,  lake  and  har- 
bor work,  highway  and  railway  construction  and 
various  other  ordinary  jobs. 

It  is  generally  required  to  carry  the  foundation 
through  the  soft  material  to  solid  rock  or  a  hard 
stratum  of  earth,  sand,  gravel  or  other  material 
having  the  required  bearing  power;  or  to  a  depth 
sufificient  to  be  reasonably  free  from  danger  of 
undermining  or  scour. 

For  very  large  structures,  unusually  exposed 
situations,  very  deep  or  swift  water,  high  tides,  or 
when  affected  by  congested  traffic  or  navigation 
or  other  serious  difficulties,  the  work  will  require 
competent  engineering  direction,  contractors  ex- 
perienced in  this  class  of  work,  and  special  plant 
or  equipment ;  but  for  ordinary  cases  where  the 
depth  of  the  water  is  less  than  6  feet  and  the  ex- 
cavation required  below  the  bottom  is  not  more 
than  5  or  10  feet,  the  work  can  usually  be  exe- 
cuted by  means  of  simple  cofferdams  easily  con- 
structed and  maintained  with  materials,  laT)or 
and  equipment  generally  at  hand. 

E.\RTH    DAMS 

\\'hen  the  bottom  is  tight  enough  so  that  the 
water  will  not  rise  up  through  it  to  a  great  extent 
inside  the  cofferdam,  and  the  current  is  slow  and 
there  is  no  danger  from  waves,  an  effective  coffer- 
dam may  be  made  with  a  dam  or  embankment  of 
common  earth  3  or  4  feet  thick  on  top,  and  with 


side  slopes  of  3  on  1,  dumped  in  position  from 
wheelbarrow  s,  trucks,  cars  or  buckets  and  some- 
times taken  from  the  excavation  in  the  cofferdam, 
which  may  suffice  to  build  the  dam.  Dams  are 
made  from  earth,  clay,  or  clay  and  gravel  mixed, 
but  even  sand  and  gravel  will  suffice  for  very 
low  (lams,  and  common  earth  alone  will  answer  if 
the  dam  is  thick  enough. 

An  earth  dam  with  a  small  amount  of  clay 
packed  in  the  center  from  top  to  bottom  is  also 
efficient.  If  clay  is  hard  to  obtain,  the  amount 
required  may  be  reduced  by  depositing  it  on  the 
inner  face  of  a  bank  of  stone  that  affords  stability 
without  tightness.  If  any  portion  of  the  earth 
dam  is  especially  exposed  to  waves  or  current,  it 
may  be  protected  by  broken  stone  or  gravel  cov- 
ering the  surface.  As  the  earth  dam  is  likely  to 
be  at  least  six  or  seven  times  as  wide  at  the  bot- 
tom as  on  the  top,  considerable  space  must  be  al- 
lowed for  it  around  the  exterior  of  the  finished 
structure. 

If  the  bottom  is  of  very  coarse  sand  or  other 
material  that  permits  water  to  rise  up  through  it. 
it  may  be  necessary  to  shut  off  the  water  below 
the  bed  of  the  stream.  This  can  frequently  be 
done  efficiently  by  driving  planks  or  any  other 
convenient  form  of  sheet  piling  on  the  center  line 
of  the  dam  down  to  rock,  or  a  hard  or  tight  strat- 
um which  often  occurs  a  few  feet  below  the  sur- 
face. Planks  closely  driven  need  not  be  absolute- 
ly water  tight  either  above  or  below  the  bottom 
because  the  mud  and  sand  carried  through  the 
leaks  have  a  tendency  to  close  the  joints  and  the 
upper  part  of  the  piles  will  be  embedded  in  the 
impervious  material  of  the  dam. 

FILLED     COFFERDAMS 

If  material  suitable  for  an  earth  dam  is  scarce 
or  if  there  is  not  space  available  for  the  wide  base 
of  an  earth  dam,  two  parallel  lines  of  sheeting 
can  be  driven  3  feet  or  more  apart  and  the  space 
between  them  filled  with  rammed  earth  or  clay. 
Often  it  is  desirable  to  fill  earth  also  against  the 
outer  face  of  the  cofferdam,  which  will  help  ma- 
terially to  close  any  leak  through  or  under  the 
dam. 

W'hen  sheet  piles  are  used,  they  should  be  care- 
fully aligned  against  outside  rangers  at  the  top. 
and  the  two  lines  should  be  separated  by  horizon- 
tal transverse  braces  and  through-bolts  adjacent 
to  them  tightly  screwed  up. 

SHEET    Pn.E    COFFERDAMS 

Where  the  bottom  is  very  soft  and  loose  and 
water  flows  freelv  through  it,  it  mav  be  necessarv 
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to  lonstriul  a  loinplftc  slutl-pilc  ^oftrrdam  vvliii  h 
is  itself  as  nearly  water  ti^lit  as  possible.  VVlier*- 
the  piles  have  to  be  driven  to  a  considerable 
depth,  or  where  the  driving  is  hard  on  aceounl  of 
oonipacl  sand,  gravel  or  obslrurtions  like  bould- 
ers, loKS.  fti"..  interloekin^  steel  sheet  i)iles  should 
be  used.  In  other  eases  lonKUC  and  jj^roovc-  ()r 
splined  planks  not  less  than  2  or  3  inehes  thick 
may  sutViee  for  moderate  len>;ths. 

VVooden  sheet  i)iles  should  be  beveled  at  the 
lower  ends  so  as  to  draw  elose  af^ainst  the  pile 
last  driven  and  sJiould  be  drivin  between  pairs  of 
ranj^ier  timbers  lirndy  held  in  position.  To  ^c\. 
the  best  results  the  ranK<-'rs  should  be  bolted  to- 
j^ether  at  frecpu-nt  intervals  with  removable  fillers 
and  each  pile  as  driven  siiould  be  tightly  wedgvd 
against  tlu-  hller  to  maintain  it  closely  in  conlaci 
with  the  i)ile  last  driven  and  insure  the  proper 
engagement  of  the  tongue  and  groove  or  splined 
joint.  The  rangers  should  be  left  in  position  and 
braced  across  the  cofferdam  or  with  inclined 
struts  to  the  bottom,  to  resist  pressure  from  the 
outside. 

In  very  soft  material  the  piles  may  be  driven 
by  hand  with  heavy  mauls,  but  it  is  much  more 
satisfactory  and  advantageous  to  drive  them  with 
a  light  drop  hammer  operated  by  power,  or  still 
better  with  a  steam  hammer  actuated  by  steam 
or  compressed  air.  A  hammer  improvised  from  a 
rock  drill  is  often  efficient  for  this  purpose. 

Wherever  water  pressure  of  100  pounds  or 
more  is  available,  it  affords  the  best  method  of 
driving  piles  in  many  hard,  compact  materials, 
being  used  as  a  hydraulic  jet  attached  to  the 
foot  of  the  pile  or  sometimes  operated  in  advance. 
It  is  especially  valuable  in  hard  sand,  in  fine 
gravel  or  for  undermining  and  displacing  small 
boulders  and  often  enables  the  piles  to  be  driven 
with  great  rapidity. 

For  small  sheet-pile  cofferdams  a  complete  set 
of  rangers  should  be  set  up  and  all  of  the  piles 
assembled  against  them  around  the  circumference 
of  the  cofferdam  and  driven  simultaneously,  the 
hammer  going  round  and  round  and  driving  each 
pile  a  short  distance  and  then  the  next  and  so 
on,  in  successive  trips  until  all  are  driven. 

If  for  any  reason  this  is  not  practicable,  there 
is  likely  to  be  difificulty  in  driving  the  closing 
pile.  Sometimes  this  cannot  be  driven  and  the 
piles  are  driven  to  overlap  each  other  or  a  short 
section  of  piles  is  driven  across  the  gap  between 
the  first  and  last  piles. 

If  subterranean  obstacles  like  boulders  or  logs 
are  encountered  by  the  piles,  too  deep  to  be  dug 
out.  piles  should  be  driven  clo.sc  to  both  sides  of 
the  obstacle  and  when  the  cofferdam  is  unwa- 
(eretl  excavation  can  be  carried  down  these  to 
permit  the  removal  of  the  obstacle  and  the  com- 
pletion of  the  pile  driving  at  that  point. 

After  the  cofferdam  has  been  completed  and 
unwatering  is  commenced,  if  serious  leaks  de- 
velop through  the  sheet  piles,  they  may  often  be 
-topped  by  dumping  earth,  clay  or  other  suitable 
material  on  the  exterior  of  the  cofferdam.  Some- 
tipH-s  excavations  can  be  advantageouslv  made 
there  and  then  filled  with  the  new  material.  Or- 
<linary  <mall  leaks  can  be  generally  closed  up  by 


mild.  ->aiMl,  r.iitli,  s.iwdii^l  or  iiianurc  r|uiiij)efl  so 
;is  Id  be  drav^'n  into  the  cracks. 

in  very  shallow  water  with  mud  bottom,  cof- 
ferdams may  consist  of  wooden  j)anels  of  conve- 
nient si/.e,  wid(;  enough  for  the  whole  height  of 
the  cf)fferdam  walls,  and  as  long  as  can  be  han- 
dled, riles  or  cribs  are  located  at  j>anel  lengths 
.irouml  the  cofferdam  line  and  these  panels  are 
set  in  place  bearing  against  them  aiul  butting 
joints  over  them  with  their  lower  edges  forced 
down  as  deej)  as  |)ossil)le  in  the  bottom.  These 
have  the  advantage  of  having  tight  joints  except 
at  the  bearing,  where  they  may  be  covered,  and 
in  good  bottom  may  serve  very  well  for  shallow 
u  ater. 

For  cofferdams  of  moderate  dimensifjns,  -,ay  up 
lo  ten  or  fifteen  feet  wide,  bottomless  tight 
wooden  boxes  may  be  built  complete  on  shore 
and  set  in  position  by  derricks  or  floated  out  and 
sunk.  After  being  put  in  position  they  may  be 
covered  with  a  loading  platform  and  quantities  of 
stone,  sand  or  other  ballast  may  be  placed  on 
them  to  force  them  down  as  far  as  possible  into 
the  soft  bottom,  a  process  which  may  be  con- 
tinued after  the  interior  excavation  has  been 
commenced. 

kivf:trd  STtj-n.  coI'Terdams 

Under  some  conditions,  especially  when  many 
cofferdams  of  the  same  size  can  be  used  succes- 
sively, cylindrical  cofferdams  made  of  thin  steel 
plates  riveted,  may  be  used  advantageously. 
These  are  light,  absolutely  water  tight,  easily 
handled,  and  can  be  used  many  times  and  sal- 
xaged  after  the  coinpletion  of  the  job.  They  do 
not  require  interior  bracing  and  in  some  cases 
may  be  arranged  to  provide  part  of  the  finished 
structure  and  be  paid  for  as  such.  Such  coffer- 
dams can  be  up  to  10  or  12  feet  in  diameter,  and 
like  the  wooden  panels  can  be  made  to  penetrate 
below  the  surface  of  the  ground  b}-  loading  and 
by  interior  excavation,  or  by  the  use  of  a  water 
jet  around  the  edges.  They  should  not,  of  course, 
be  sunk  any  deeper  than  is  necessary  to  secure  a 
satisfactory  seal,  on  account  of  the  difficulty  of 
removing  them,  which,  however,  may  be  facili- 
tated by  use  of  the  water  jet  or  by  dredging 
around  them  if  necessary. 

Where  a  very  deep  excavation  is  required  in- 
side a  small  cofferdam,  the  use  of  steel  cylinders 
may  be  almost  inevitable  in  order  to  exclude  the 
water  and  prevent  the  sides  from  caving  in.  It 
may  also  be  necessary  if  the  bottom  is  so  bad  so 
that  water  rises  freely  through  it  inside  the  cof- 
ferdam, in  which  case  steel  cofferdams  can  easily 
be  dredged  by  buckets  or  scoops  working  under 
water  and  be  driven  down  by  loading  as  the  ex- 
cavation progresses.  But  if  they  are  sunk  to  any 
great  depth  it  will  be  impossil^le  to  remove  them 
and  they  must  be  estimated  as  part  of  the  con- 
struction cost. 

SECTIOXAL   COFFERDAMS 

If  the  cofferdam  is  very  large  or  if  the  water 
enters  freely  through  the  bottom,  it  is  usually  ad- 
vantageous to  build  it  in  several  successive  closed 
sections  or  at  least  to  separate  it  by  interior  cross- 
walls,  thus  providing  small  areas  which  can  be 
unwatercd  and  excavated  separately  and  founda- 
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tion  units  built  in  ihcin  piecemeal  and  finally 
joined  to  make  the  completed  structure.  (Jften  a 
specially  bad  portion  of  quick-sand  or  a^  spring  is 
encountered  that  can  be  handled  in  this'  way  and 
the  Avholc  cofferdam  be  kept  dry  at  one  time.  If 
l)articularh;  troublesome  leaks  or  springs  occur  in 
the  interior  of  a  cofferdam,  they  can  be  enclosed 
by  a  small  cofferdam  or  a  steel  cylinder  sunk  by 
the  above-mentioned  process,  thus  permitting  the 
remainder  of  the  cofferdam  to  be  unwatered-and 
excavated  much  more  readily.  Similarly,  if  very 
much  trouble  is  encountered  by  leaks  in  the  outer 
wall  of  the  cofferdam,  these  portions  can  be  en- 
closed by  small  cofferdams  and  either  filled  with 
puddled  clay  or  excavated  and  the  leaks  stopped. 

Sometimes  when  the  bottom  is  so  bad  that  it  is 
impossible  to  prevent  the  water  from  rising 
through  it  and  it  becomes  very  difftcult  to  un- 
water  the  cofferdam  even  in  small  sections,  it  is 
j)crmissible  to  excavate  to  the  required  depth  bv 
drag-line,  orange  peel,  clamshell  or  other  buckets 
and  then  deposit  a  layer  of  concrete  under  water 
over  the  bottom.  When  this  concrete  has  set  it 
will  form  a  seal  and  stop  the  bottom  flow  to  a 
large  extent.  The  cofferdam  can  be  unwatered 
\vith  moderate  pumping  and  the  remainder  (^f  the 
foundation  built  in  the  dry.  In  such  cases  it  is. 
of  course,  necessary  to  carefully  calculate  the 
maximum  upward  pressure  of  the  water  under  the 
concrete  slab  and  make  the  slab  thick  enouufii 
and  strong  enough  to  resi<>t  it,  assisted,  if  neces- 
sarv,  bv  ballast  or  bracing  on  top  of  the  slab. 


(j)n<'ret«'  Arch  Bridge  Erected  h\   Drop 
Cahlewav 

'i"he  Springfield  pike  is  carried  across  the 
tracks  of  the  Big  Four  and  of  the  Erie  Railway 
near  the  Huffman  dam  in  the  Miami  Valley  by 
a  reinforced  concrete  bridge  by  the  Miami  Con- 
servancy District  and  described  in  the  August 
number  of  the  'Conservancy  Bulletin. 

The  bridge  of  the  half-through,  three-hinge, 
arch  type  has  two  ribs  of  126  feet  span  and  21  feet 
rise  with  cast  steel  hinge  bearings  and  2%  i^ich 
bronze  pins  28  inches  long.  The  18-foot  road- 
way has  a  girder  beam,  and  slab  floor  9  inches 
thick  with  transverse  expansion  joints,  which  is 
suspended  from  the  crown  of  the  arch  and  carried 
on   columns   at   the   ends. 

The  bridge  was  built  on  ordinary  trestle  false- 
work about  50  feet  high  with  a  wide  center  open- 
ing, spanned  by  heavy  I-bcams  to  provide  clear- 
ance for  traffic   on  the  railroad  track  below. 

The  falsework  was  erected  and  the  concrete 
for  the  structure  was  handled  by  a  drop  cable- 
way  of  about  250  feet  span  located  on  the  axis  of 
the  bridge.  One  end  of  the  cableway  was  car- 
ried over  a  tower  and  anchored  in  the  usual 
manner  beyond  the  end  of  the  bridge.  The  other 
end  of  the  cableway  was  supported  at  the  top 
of  a  45-foot  mast  or  gin-pole  and  thence  contin- 
ued to  one  drum  of  a  well-anchored  steam  hoist- 
ing engine.  The  bucket  was  operated  by  a  line  on 
the    'ither    drum    of    the    hoisting   engine    which 


hauled  il  up  lowariU  llie  l<>p  of  the  mast,  i-mply, 
and  when  full,  realeased  il  and  allowed  it  l<»  <K' 
scend  by  gravity.  To  lower  the  bucket,  llie 
cablewa\  line  on  the  engine  druum  was  slacked 
otf.  The  trolle\  hoist  used  for  erecting  the  false- 
work was  operated  in  the  same  way  as  the  con- 
crete bucket. 

Concrete  was  mixed  in  a  '{.yard  Smith  ma- 
chine located  at  the  end  of  the  bridge  opi^osite 
the  hoisting  engine  and  was  transported  to  the 
forms  in  a  1-yard  bottom-duni])  bucket. 

As  the  concrete  was  placed  in  December  and 
January  last,  special  provisions  were  necessary 
to  prevent  injury  from  frost.  Mixing  water  was 
heated  in  an  extra  upright  boiler  and  sand  and 
gravel  were  thawed  and  kept  warm  by  fires  burn- 
ing in  sections  of  old  15-inch  dredge  pipes  over 
which  the  aggregate  was  piled.  The  top  of  the 
structure  was  covered  with  tarpaulins  under 
which  salamanders  were  operated  until  the  con- 
crete had   set. 

The  bridge  was  designed  and  built  by  the 
Miami  Conservancy  District,  .\rthur  K.  Morgan, 
chii'f  engineer,  Chas.  H-.  Paul,  assistant  engineer, 
l\.  .M.  Kiegal.  designing  engineer,  and  Leslie 
\\'ile\.   sui)erintendent   of  construction. 


Adju.-^table  \\  heelbarrow  (^ajie 

.\  satisfactory  method  of  conveniently  and 
'[uickly  measuring  sand  and  gravel,  was  devised 
for  the  concrete  work  on  the  \\  innipeg  aqueduct. 

The  ordinary  steel  wheelbarrows  were  fitted 
with  a  full  length  rectangular,  transverse  steel 
diaphragm  plate  with  a  stiffening  angle  and  lugs 
that  would  quickly  engage  the  sides  of  the 
barrow.  Attached  to  it  at  right  angles  was  a 
gage  board  holding  it  in  place,  that  could  be 
set  so  as  to  adjust  it  at  any  required  distance 
from  the  end  of  the  wheelbarrow  and  thus  vary 
the  sj)ace  inclosed  l)\  it  and  the  three  sides  of  the 
barrow . 

When  tile  material  war,  struck  off  with  a 
straight  edge,  a  definite  quantity  was  thus  accu- 
ratel\  determined  which  could  l)e  used  for  mea- 
suring concrete  and  easily  changed  to  suit  vary- 
ing  re(|uirements. 
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RccciiL  Le^al  Decisions 


SURETY     NOT     WELEASED     BY     PAVINO     CONTRACT     WITH 
TRACTION     COMPANY 

III  llii'  iii.ili  ri.iliii.iirs  ailidii  (tii  ;i  Ixnid  to  rc- 
»-it\rr  llu-  prin-  tif  ItiicU  su|>|)lir(l  a  iinilractor  for 
a  street  im|)r<)\c'!mnt.  it  appt-arc-d  that  the  city 
ami  a  iratlioii  toinpaiiy  made  an  a^acrim-iit 
wlurrlts  tlu'  loiitractor  sIkiuM  also  pave  the 
trarkway.  '['hv  Suprciiu-  (ourt  of  Srtulli  Carolina 
holds.  Mai-k  Mffj.  Co.  v.  Massaciiusctls  Hondinj; 
.Ji  Ins.  Co..  103  S.  I'-.  4*>''.  that  tlu-  Ixmdin^'  coin- 
jtany  asscMitcd  to  this  a^riH-nu-nt  by  executing  a 
Itoiul  to  save  the  traetion  company  harmless,  and 
eonid  not.  in  a  suit  on  the  street  i)avin};  bond, 
claim  that  it  was  prejudiced  by  this  contract  with 
the  traction  comi)anv  s«.)  as  to  release  it  from  lia- 
bilitN    under  the  bond. 


FAILURE     TO     NOTIFY    OWNER     OF    STREET     PAVING     IM- 
PROVEMENT  VOIDS   ASSESSMENT. 

The  Mississippi  Supreme  Court  holds,  Cil\  of 
lackson  v.  Minis.  85  So.  124.  that,  under  sections 
^4\\  and  3412.  Miss.  Code.  1906.  failure  to  serve 
the  abutting  property  owner  with  notice  of  special 
improvements,  such  as  street  paving^,  and  that  the 
cost  thereof  will  be  assessed  ag^ainst  the  owner, 
renders  any  assessment  against  such  owner  void, 
.ind  justifies  the  interposition  of  a  court  of  equity. 


PAVING    CONTRACT    HELD    TO    CONFORM    SUBSTANTIALLY 
TO    CITY'S   RESOLUTION 

A  resolution  of  necessity  under  the  Iowa  Code, 
which  requires  that  the  resolution  state  "the  one 
»)r  more  kinds  of  material  proposed  to  be  used  and 
the  method  of  construction."  recited  that  a  "ce- 
ment concrete  pavement  seven  inches  in  thick- 
ness, was  to  be  laid.  The  city  council  advertised 
for  bids  for  a  pavement  "six  or  seven  inches  in 
thickness."  and  the  contract  was  let  to  the  lowest 
liitlder  for  a  pavement  six  inches  thick,  .^uit  was 
brought  to  enjoin  performance  of  the  contract  on 
the  ground  that  the  city  was  without  authority 
to  enter  into  a  contract  for  the  construction  of 
six-inch  concrete  pavement  instead  of  se\cn-inch 
pa\ement.  The  Iowa  Supreme  Court  holds.  Rich- 
ardson v.  City  of  Dcnison.  178  N.  \\'.  532,  that  the 
resolution  constituted  the  sole  authority  of  the 
ofiicers  of  the  city  to  take  bids  and  enter  into  the 
contract.  The  improvement  must  be  the  one  the 
resolution  calls  for  and  not  something  different. 
The  court  said:  "Tt  is  well  known  that  the  depth 
of  concrete  required  for  durability  depends  largely 
upon  climatic  condition,  the  kind  of  soil,  the  ex- 
tent and  character  of  the  traflic.  and  the  like,  and 
in  the  absence  of  any  showing  we  are  not  able 
to  say  that  six-inch  pavement  will  not  serve  the 
purposes  of  this  improvement  as  well  as  though  it 
were  seven  inches  in  thickness.  If  it  will  prove 
as  durable  and  efficient  in  use  as  would  a  seven- 
inch  pavement,  we  are  inclined  to  the  opinion 
that  the  little  reduction  in  thickness  of  one  inch, 
or  one-seventh,  would  not  be  a  material  departure 
from  the  method  of  construction  prescribed  in 
■flic  resolution.      Such   a   resoIuti(->n   need   not   de- 


>cribe  the  iiiai<rial  or  niat«rials  of  construction 
with  technical  nicety.  -Ml  that  is  essential  is  that 
it  slate  these  in  a  general  way,  leaving  the  details 
to  lie  wrou^hl  out  in  the  plans  and  specifications." 
In  the  absiiu  <•  of  cn  idem  c  indicating  that  the  re- 
duction of  OIK'  inch  would  materially  affect  its 
durability  or  its  adaptability  for  the  purpose  pro- 
posed, it  could  not  be  saifl  that  there  was  a  ma- 
terial dei)arture  by  such  reduction  from  the  re- 
(|uirenients  of  the  resolutiftn  of  necessity. 

POWER    TO    ERECT    VILLAGE    HALLS    WITHOUT    EXPRESS 
STATUTORY   AUTHORITY 

Tlu-  .Minnesota  Suiti^.-nie  Court  holds,  Powers 
V.  X'iliage  of  Chisholm,  178  X.  W.  (i07,  that  a 
village,  though  without  <Npress  statutory  author- 
ity to  do  so,  has  power  to  construct  a  village 
hall  for  the  transaction  of  public  business.  Village 
halls  have  been  erected  throughout  Minnesota 
from  carlv  times  without  serious  question  of  au- 
thority in' the  village.  The  village  must  transact 
l)ublic'  business.  The  power  to  provide  a  place 
in  which  it  may  l)e  transacted  is  essential  to  the 
existence  of  the  village.  The  authority  to  erect  a 
village  hall  is  incidental  to  the  maintenance  of 
village  government. 

SUFFICIENT     AND      INSUFFICIENT     CLAIMS     FOR     CONSE- 
QUENTIAL  DAMAGES   FOR   DELAY 

'  Where  a  contractor  claimed  consequential  dam- 
ages arising  from  delay  in  the  work,  alleged  to 
have  been  the  fault  of  the  owner,  a  statement  of 
claim  as  to  the  increased  cost  of  lumber  used  for 
concrete  forms  was  held  by  the  Pennsylvania 
Supreme  Court,  Cramp  &  Co.  v.  Central  Realty 
Corp..  110  Atl.  763,  to  be  suf^cicnt,  it  being  al- 
leged that  the  amount  paid  was  the  fair  and  rea- 
sonable market  price  ;  but  a  statement  of  claim 
as  to  the  amount  paid  for  extra  hauling,  loading 
and  unloading  steel  was  insufficient  as  was  an 
item  representing  the  amount  paid  for  having 
delivery  postponed  of  rods  to  be  used  in  concrete, 
there  being  no  statement  of  the  place  from  which 
the  hauling-  was  made,  the  number  of  laborers 
engaged,  the  time  of  their  employment,  or  the 
wages  paid  them,  and  no  other  data  from  which 
it  could  be  ascertained  whether  the  price  was  in 
fact  a  reasonable  one. 


BOROUGH    HELD    NOT    LIABLE    FOR    TOWNSHIP    HIGHWAY 
EXPENSE 

The  Pennsylvania  Supreme  Court  holds,  Ply- 
mouth Tp.  V.  Borough  of  Larksville,  119  Atl. 
801.  that  under  the  statute  of  June  12,  1878,  pro- 
viding that  every  borough  which  has  been  or 
which  shall  be  erected  out  of  anv  townships  shall 
share  in  just  proportion  the  rights  and  liabilities 
of  said  township  or  townships  existing  at  the 
time  of  its  incorporation,  a  borough  which  has 
been  formed  out  of  a  township  soon  after  the  exe- 
cution of  a  contract  by  the  township  to  pay  part 
of  certain  hiijhwav  improvements,  but  before  such 
payments  arc  due.  cannot  be  held  liable  for  a 
share  thereof,  the  debt  not  being  an  existing  one. 
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NEWS  OF  THE  SOCIETIES 


-Nov.  5-« — IOWA  SECTION,  AMER- 
ICAN \VATEi^:WOKKS  ASSOCLV- 
TION,  Sixth  Annual  Convention,  Io- 
wa City,  lowu.  J.uk  J.  Hinman,  Sec- 
retary-Treasurer State  University  of 
Iowa,    Iowa   City. 

>ov,  S-V2 — L.EAOUE  OF  CALIFOR- 
NIA MUNICIPALITIES.  Annua  ICon- 
vention.  Chico,  Calif.  \V.  J.  Locke, 
Pacific    Bldg-.,   San   Francisco,    Calif. 

November  la — AMERICAN  INSTI- 
TUTE OF  ELECTRICAL  ENGIN- 
EERS. Second  Fall  meeting,  Chicago. 
Sec,  33    VV.  39th   St..  New   York. 

Nov.  12 — CONFERENCE  ON  EM- 
PLOYMENT A  N  D  EDUCATION, 
sponsored  by  the  American  Assn.  of 
Engineers.      Chicago. 

Nov.  15-17 — CITY  M-A.NAGERS,  AS- 
SOCIATION. Annual  convention  at 
Cincinnati,  O.  Executive  Secretary, 
Harrison  G.  Otis,  812  Tribune  Bldg.. 
New   Y'ork  City. 

Nov.  18-19  — AMERICAN  ENGI- 
NEERING COUNCIL.  Organization 
meeting.      Washington,    D.    C. 

Uec.  7-10 — AMERICAN  SOCIETY' 
OF  MECHANICAL  ENGINEERS.  An- 
nual meeting.  New  Y'ork.  Secretary, 
29   W.   39th  St.,  New   York   City. 

Jnn.  25-27.  1921 — THE  .AMERICAN 
WOOD  PRESERVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 
later. 

Mn>  17-19,  1921 — NATION.VL  FIRE- 
ME.NS  ASSOCIATION.  Twenty-third 
annual  convention.  Fort  Wavne  Ind 
June  7-9,  1921— N.\TIONa"L  FIRE 
PROTECTION  ASSOCIATION.  Annu- 
al   meeting.       San    Francisco,    Cal. 

June.  1921  —  CONFERENCE  OF 
MAY'ORS  AND  OTHER  CITY  OFFI- 
CIALS', State  of  N.  Y.  12th  Annual 
Conference.      Elmira,    N.    Y. 


AMF.ltlCAN    ASSOCIATION    OF 
KN'GINE^ERS 

With  a  large  attendance  assured,  the 
conference  on  employment  and  educa- 
tion sponsored  by  the  American  Asso- 
ciation of  Engineers,  which  will  be 
held  in  the  Congress  Hotel  in  Chicago 
on  November  12,  promises  to  be  an 
inspiring  meeting.  All  free  employ- 
ment bureaus  and  agencies  are  being 
invited,  as  well  as  representatives  from 
engineering  societies  ano  engineering 
colleges. 

The  purpose  of  the  meeting  is  to 
consider  the  general  problems  of  em- 
ployment. 

The  following  subjects  are  not  all 
that  will  be  considered  at  the  confer- 
ence, but  are  merely  those  which  have 
been  determined  upon  definitely.  .Ad- 
ditional speakers  and  subjects  will  be 
announced  later. 

George  P.  Hambrecht,  chairman  of 
the  Industrial  Commission  of  Wiscon- 
sin, will  speak  on  Employment  Office 
.Administration  and  Technique. 

A.  B.  Crawford,  director  of  the  bu- 
reau of  appointments  of  Yale  Univer- 
sity, will  deliver  an  address  on  Placing 
the  Graduate  in  His  First  Position. 

A.  B.  McDaniel,  development  spe- 
cialist in  construction  for  the  War  De- 
partment at  Camp  Dix,  will  speak  on 
Educational  Work  for  the  Permanent 
Army. 

Professor  .Arthur  F.  Payne,  chair- 
man of  the  trade  and  industrial  depart- 
ment of  the  college  of  education  in  the 
University  of  Minnesota,  has  selected 
as  his  siibject  Vocational  Analysis  and 
the  Engineer. 

James  P.  Munroe,  vice-chairman  of 
the  Federal  Board  for  Vocational  Ed- 
ucation   in    Washington,    will    discuss 


X'ocational  Advisemcni  as  a  Prime 
Function    of    Educational    Institutions. 

R.  O.  Kramer,  manager  of  the  me- 
chanical department  of  Montgomery, 
Ward  &  Co.  of  Chicago,  will  speak  on 
Engineering  Opportunities  in  Large 
Mercantile  and  Mail  Order  Houses. 

A.  A.  Potter,  dean  of  engineering  in 
Purdue  University,  will  speak  on  Sum- 
mer Employment  for  Men  in  Teaching 
Service. 

The  session  will  begin  at  9  a.  m.  and 
after  several  subjects  have  been  dis- 
cussed will  divide  into  four  group  meet- 
ings at  about  11  a.  m.  Those  attend- 
ing will  be  divided  into  four  groups, 
according  to  present  plans,  (1)  em- 
ployers and  employment  manager,  (2) 
managers  or  representatives  of  free 
employment  bureaus,  (3)  representa- 
tivs  of  educational  institutions,  and  (4) 
those  not  in  any  of  the  other  three 
groups.  

The  national  Executive  Committee 
of  the  .American  Association  of  Engi- 
neers has  approved  the  proposed  bill 
for  licensing  engineers,  architects  and 
surveyors  in  Ohio,  as  presented  by 
Cecil  L.  Rood,  president  of  the  Ohio 
Engineering  Society  and  the  Ohio  As- 
sociation of  Technical  Societies,  and 
approved  by  the  Ohio  Assembly  of 
A.  A.  E. 


HIGHAVAV     TRANSPORT     CON- 
FERENCE 

At  a  transportation  conference  held 
September  27  and  28  at  Akron,  Ohio, 
in  response  to  a  call  by  the  Federal 
Highway  Council,  committees  were  ap- 
pointed to  lay  out  and  direct  a  move- 
ment to  co-ordinate  all  existing  trans- 
portation agencies.  Highway  officials 
from  practically  every  section  of  the 
country  were  in  attendance.  The  mo- 
tor industry  was  well  represented,  and 
for  the  first  time  in  history  railways 
— steam  and  electric — waterways  and 
express  companies  took  part  in  a  good 
roads  meeting. 

One  of  the  serious  phases  of  road 
development,  that  of  sub-grade  and  its 
relation  to  the  road  surface,  came  be- 
fore the  conference,  under  the  leader- 
ship of  C.  M.  Upham,  state  highway 
engineer  of  Delaware,  and  vice-chair- 
man under  General  Coleman  DuPont, 
chairman  of  the  sub-grade  committee 
of  the  Federal  Highway  Council. 
The  committee  will  seek  to  deter- 
mine definitely  how  sub-soils  shall  be 
treated  in  order  to  prevent  damage  to 
the  costly  road  surface.  In  the  hope 
of  accomplishing  this  purpose,  field 
tests  will  be  made  to  determine  the 
bearing  power  of  various  kinds  of  soil, 
studies  will  be  conducted  in  drainage, 
and  a  study  will  also  be  made  to  ascer- 
tain by  what  chemical  method  the  bear- 
ing value  of  the  soil  may  be  increased. 
The  definite  and  express  purpose  is 
to  open  the  way  for  the  construction 
of  roads  that  will  meet  not  only  pres- 
ent, but  future  traffic  on  the  highway 
and  permit  the  motor  truck  to  assume 
its  inevitable  position  as  a  real  factor 
in   transportation. 

The  relation  of  the  highways  to  rail- 
roads,  waterways  and   other  forms  of 


transportation  to  the  end  that  such  car- 
rier agencies  may  be  properly  co-ordi- 
nated in  public  service  is  in  charge  of 
a  committee  headed  by  W.  J.  L.  Ban- 
ham,  of  New  York,  member  of  the  ex- 
ecutive committee  of  the  National  In- 
dustrial Traffic  League.  F.  S.  Hol- 
brook,  vice-president  of  the  American 
Railway  Flxpress,  pledged  the  co-oper- 
ation of  the  interests  which  he  repre- 
sented, in  the  movement,  to  add  the 
public  highway  to  the  nation's  trans- 
portation system. 

The  Federal  government  was  repre- 
sented by  Dr.  R.  S.  MacElwee,  direc- 
tor of  Foreign  and  Domestic  Com- 
merce, Washington,  D,  C,  and  Major 
J.  M.  Ritchie,  motor  transport  divi- 
sion, transportation  service,  Quarter- 
master's Corps,  Washington,  D.  C.  An 
educational  committee  under  the  chair- 
manship of  W.  E.  Blodgett,  of  Phila- 
deli)hia,  was  formed  to  co-operate  with 
the  Educational  Bureau  in  furthering 
the  efforts  of  the  Council  in  practical 
and    intelligent    highway    development. 

Meetings  of  a  similar  character  will 
be  held  at  other  centers  where  the 
production  of  highway  rolling  stock  is 
a  leading  industry. 


ENGINEERING    INSTITUTE    OF 
C.*.\.4.DA 

.A  convention  was  held  at  Niagara 
Falls,  September  16  to  18,  and  thor- 
ough inspection  was  made  of  the  near- 
by Queenston-Chippawa  power  canal 
of  the  Ontario  Hydro-Electric  Power 
Commission  and  of  the  reconstruction 
of  the  Welland  Canal  by  the  Canadian 
government. 

.Among  papers  and  addresses  pre- 
sented were  an  illustrated  talk  entitled 
"The  St.  Lawrence  Route  and  the 
Welland  Ship  Canal,"  by  Alexander 
J.  Grant,  engineer  in  charge,  Welland 
Ship  Canal.  Papers  by  members  of 
the  staff  of  the  Hydro-Electric  Power 
Commission  of  Ontario,  describing  the 
new  500,000  h.  p.  hydro-electric  devel- 
opment at  the  Falls  were  as  follows : 
"Design  of  the  Queenston-Chippawa 
Power  Canal."  by  T.  H.  Hogg,  assist- 
ant hydraulic  engineer;  "Hydraulic 
Installation  of  the  Queenston-Chip- 
pawa Power  Development,"  by  M.  V. 
Sauer,  hydraulic  engineer  of  design; 
"Electrical  Features  of  the  Queens- 
ton-Chippawa Power  Development," 
by  E.  T.  J.  Brandon,  electrical  engi- 
neer, and  a  final  summarizing  paper  by 
H.  G.  Acres,  hydraulic  engineer,  en- 
titled "General  and  Economic  Fea- 
tures of  the  Queenston-Chippawa 
Power  Development." 

An  interesting  demonstration  was 
given  by  N.  R.  Gibson  of  the  Niagara 
Falls  Power  Company  of  his  new 
method  of  measuring  the  flow  of  wa- 
ter in  closed  conduits  for  determining 
tiie  efficiency  of  hydraulic  turbines. 

The  convention  was  entertained  at 
luncheons  by  the  Department  of  High- 
ways of  the  Province  of  Ontario  and 
b'-  the  Park  Commission.  There  was 
also  a  dinner  and  banquet.  The  con- 
vention was  one  of  a  series  held  in  dif- 
ferent Provinces  of  the  Dominion  and 
was  under  charge  of  the  Niagara  Pe- 
ninsula branch  of  the  Institute.  It  was 
attended  by  more  than  two  hundred 
members  and  guests,  including  many 
ladies.  The  ne.xt  one  will  be  held  in 
October  in  Halifax. 
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At  tlir  rr^ular  I'iltslnirKli  iiicctiiiK. 
SfptfinlitT  ~M,  a  paper  on  .small  tur- 
hinivs,  illuslratrd  hy  latitcrii  slidrs,  was 
proM-iiU'd  l)y  \\  .  J.  A.  I-ondon,  prcsi- 
<lnit  nf  ilio  Strain  Motors  Coini)aiiy. 

I'lir.      i':\<;iM':ioit>'      soiiktv      uv 
\\  KM'ii'.KN     M  \ss  \<  in;si;i"i>s 

llif  fall  iiuitiiin  was  lii-ld  Scptrm- 
Ikt  \i\,  at  till-  (Iiiu'ial  IClcclric  Com- 
pany Works,  I'ittslicld,  Mass.,  which 
were  inspected  with  |)artiridar  atten- 
tion (o  motor  ronsti  iKtion.  "Motor 
Ap|)lication"  and  the  principal  char- 
acteristics of  varions  kmds  of  motors 
were  discussed  by  experts. 

IIKTKOIT    K\(;i\iOI<:i{l>(i     SOriKTl 

I  he  Detroit  I'.iiKineeriii^r  Society  aii- 
uomues  the  followiufs'  proRram  :  Nov. 
■>.  "(.'onditions  in  luirope  from  a  Po- 
litical, Social  and  l-'iiKineerinff  Stand- 
point." by  I''.  J.  Melircn,  editor  of 
lintjinccring  News-Record :  Nov.  ID, 
"New  Water  Filtration  Plant  for  De- 
troit," by  Major  T.  A.  Leisen,  engi- 
neer for  the  Board  i>f  Water  Com- 
missioners. 

The  .Maska  Road  Commission  has 
been  rc-ornani/.ed  witli  Major  James 
( i.  Stecse.  Cdrps  of  Knjj;ineers,  presi- 
dent: Captain  John  C.  (iotwalls,  Corps 
'>f  Kn^inecrs,  and  Captain  C.  W. 
Ward.  Corps  of  Kn^jneers,  secretary 
and  disI)ursinK  ofticers.  Headquarters 
will  be  at  Juneau  with  offices  also  at 
X'aldez.  Seward,  Fairbanks  and  Nome. 
The  commission  has  ciiarge  of  the 
maintenance  of  nearly  rj.OOO  miles  of 
roads  and  trails,  which  are  being  ex- 
tended as  fast  as  funds  permit. 


PKHSOWLS 

Hart,  L.  H..  has  been  appointed 
manager  of  the  construction  depart- 
ment of  the  National  Lime  Associa- 
tion,  Washington,   D.    C. 

Holmes.  Major  E.,  has  been  ap- 
pointed manager  of  the  chemistry  de- 
partment of  the  National  Lime  Asso- 
ciation,  Wasliington,  D.   C. 

Bruce,  John  A.,  cit^  engineer  of 
l^maha,  Neb.,  has' resigned  to  return  to 
private  business. 

Darcy,  Henry  J.,  has  been  appointed 
state   sanitary   engineer   of   Oklahoma. 

Judd,  W.  A.,  general  superintendent 
of  the  municipal  water  works  and  elec- 
tric light  plant  of  Dover,  Ohio,  has  re- 
signed  to    return    to   private   business. 

Spear,  R.  E..  has  been  appointed  bor- 
ough engineer  of  Ambridge,  Pa. 

Bachmann.  Frank,  formerly  chief 
chemist.  Connecticut  State  Department 
of  Health,  has  resigned  to  join  the 
staff  of  the  Sanitary  Engineering  De- 
partment  of   the   Dorr   Company. 

Holmgrecn,  E.  L.,  has  been  ap- 
pointed to  the  engineering  staff  of  the 
Manitoba  Power  Commission,  Winni- 
peg. 

Allan,  E.  B..  has  been  appointed  as- 
sistant  road   engineer.   Hamilton,   Onl. 

Longjno,  J.  L..  has  been  made  mana- 
ger of  the  Pine  Bluff  Co.,  Pine  Bluff, 
Ark.,  operators  of  street  railway,  elec- 
tric light  and  water  properties. 

Mitchell.  McClain.  superintendent  of 
public  improvements  of  Paducah,  Ky., 
has  been  appointed  city  engineer. 


Arnold,    j<.di)li    \\.,    county    engineer 
iif    C Ontra    I  osta    county,    C^'lif'Tnia, 
h.is  been  ai)pointed  comity  highway  eii 
gineer. 

Watkins,  Vauglm,  has  been  ap- 
pointed state  highway  commiiisioner 
•  if    Mississippi. 

Bennett,  M.  O.,  formerly  engineer 
cil  the  Oregon  .State  Highway  Depart- 
intnl.  will  start  farming  on  a  large 
scale    in    Lewistown.    Monl. 

Ilcplmrn,    Dmiahl    M.,    has    resigned 
as  ciiief   of  construction   of   the    I'enn 
sylvania    .Slate    Highway    Depart ineni. 

.Sanerbim,  Alfred  H.,  lias  Ikcii 
named    to    succeed    Mr.    Hepburn. 

.Sacket,  W.  H.,  formerly  with  the 
engineering  staff  of  the  Wisconsin 
.State  Highway  Commission,  is  now 
connected  with  the  I'orest  Products 
Laiioratory. 

(."ouzens,  flenry  Herbert,  cliief  en- 
gineer of  tile  'i'oronto  Hydro-Electric 
.System,  has  lieen  granted  an  indefi- 
nite leave  of  absence,  during  which 
time  he  will  act  as  manager  of  the 
new  Transportation  Commission  of 
the  city  of  Toronto.  When  the  com- 
mission is  fully  organized  he  will  re- 
sume his  duties  as  chief  engineer, 
directing  the  work  of  tiie  commission 
also. 

Ashworth,  Edw.  M.,  has  been  ap- 
pointed general  manager  of  the  Toron- 
to Hydro-Electric  System  during  tlie 
leave  of  absence  of  Mr.  Couzens. 

Gillespie,  Peter,  for  the  past  nine 
years  associate  professor  in  the  De- 
I)artment  of  Applied  Mechanics,  F'ac- 
ulty  of  Applied  Science  and  Engineer- 
ing, University  of  Toronto,  has  been 
given  the  rank  of  professor. 

Snaith,  Wm.,  formerly  principal  as- 
sistant engineer  with  Frank  Barber 
and  R.  O.  Wynne-Roberts,  has  re- 
signed to  accept  an  appointment  as 
chief  draftsman  of  the  Riordon  Co., 
Ltd.,    Mattawa,    Ont. 

Blanchard,  Arthur  H.,  Professor  ot 
Highway  Engineering  and  Highway 
Transportation  at  the  University  of 
Michigan,  has  been  appointed  Consult- 
ing Engineer  to  the  Michigan  State 
Highway  Department. 

Bruce  ^  Grupe,  engineers,  312  Kar- 
bach  Bldg.,  have  changed  their  address 
to  Room  404,  Finance  Bldg.,  Omaha, 
Neb. 

Coulson,  R.  H.,  has  been  appointed 
district  engineer  of  the  western  dis- 
trict, New  York  Central  Lines. 

Crissey,  Jackson  R.,  formerly  city 
engineer  of  Johnstown,  Pa.,  will  enter 
the  construction  field. 

Druar  &  Milinowski,  recently  organ- 
ized, will  have  their  offices  at  512-14 
Globe  Bldg.,  St.  Paul,  Minn.  They  will 
continue  with  the  work  of  Mr.  Druar, 
consisting  mainly  of  municipal  engi- 
neering and  hydro-electric  develop- 
ments. 

Henderson,  Charles  E.,  manager  of 
the  Windsor,  Ont.,  branch  of  Morris 
Knowles,  Ltd.,  has  been  appointed  di- 
vision engineer  of  their  Detroit  oflfice. 

Keith,  J.  Clark,  of  Morris  Knowles, 
Ltd..  Windsor,  Ont.,  has  been  ap- 
I)ointed  assistant  chief  engineer  of  the 
Essex  Border  Utilities  Commission, 
having  jurisdiction  over  the  water 
supply,  sewerage  and  park  systems  of 
the  seven  municipalities  bordering  on 
the   Detroit   river. 

Norcross,  T.  W..  has  been  appointed 


(hiei  engineer  of  the  i-'orest  .Service, 
I'.   .S.    iJepartment  of   Agriculture 

I'alzig.  .Vlonroc  J^.,  consulting  engi- 
neer, Des  .Moines,  has  been  appointed 
plant  insi)ector  for  asphaltic  i)aving 
materials  now  being  used  in  Rock 
Islanfl.   111. 

Kontii,  James  W.,  director  an<l  chief 
engineer  of  the  Rochester  Bureau  of 
.Vlunicipul  Research,  has  ojiened  offices 
:it  .'»()!  .Arlington  Bldg..  Rochester,  N. 
\ .,  where  he  will  be  available  as  a  con- 
siiliing  municipal  engineer. 

.Slianghnessy,  C.  S.,  formerly  engi- 
iie«Ting  examiner  in  the  New  York 
C  ity  Civil  .Service  Commission,  has 
been  appointerl  chief  examiner  of  the 
C  ivil  .Service  Commission  of  J'hiladel- 
phia. 

.Shaw,  .Arthur  M.,  consulting  engi- 
neer. New  Orleans,  La.,  will  have  gen- 
erjjl  flirection  of  the  civil  engineering 
department  of  Loyola  University,  re- 
taining his   office   for   jirivate   practice. 

.Stephenson,  E.  J.,  of  Minneapolis, 
lias  lieen  appointed  civil  engineer  for 
llie  United  Light  &  Railway  Co..  Dav- 
enitort,  la. 

Washington,  W.  O.,  formerly  engi- 
neer of  Caldwell  County.  Tex.,  has 
been  appointed  highway  engineer  for 
Cameron  county,  with  lieadcjuarlers  at 
Brownsville,  Tex. 

Raines,  Hugh  B.,  died  in  Louisville, 
Ky..  September  17.  Mr.  Raines  was 
tor  twenty  years  city  cnginei  r  of  Dal- 
las.  Texas,  retiring  several  years  ago. 

Bussler.  William  C,  chief  engineer 
of  water  works,  Waterloo,  Iowa,  died 
in  that  city  on   September  12. 

Dietrich,  William  Henry,  resident 
engineer  of  the  U.  S.  Steel  Products 
Co.,  in  Bombay,  India  died  in  that 
city    August    11. 

Cooley.  George  W.,  state  engineer 
and  secretary  of  the  Minnesota  High- 
way Commission,  died  in  Minneapolis, 
.September  2"). 

Isaacs,  John  J.,  Jr..  chief  engineer, 
S.  J.  Jnnkins  &  Co.,  Ltd.,  was  acci- 
dentally killed  October  1. 

.Siierman.  James  H.,  president  Sher- 
man Engineering  Co.,  Kansas  .  City, 
-VIo.,  died  on  October  2. 


JA3IES    W.    ROUTH.    C.E. 

James  W.  Routh,  C.  E..  Director  and 
Chief  Engineer,  Rochester  Bureau  of 
-Municipal  Research,  Inc.,  announces 
tliat  he  is  available  for  service  as  con- 
sulting municipal  engineer  and  is  pre- 
pared to  conduct  investigations,  pre- 
pare plans,  specifications  and  reports, 
and  supervise  operations  in  connection 
with  all  municipal  engineering  activi- 
ties. 

Special  service  can  be  rendered  mu- 
nicipalities interested  in  improving  the 
organizations  and  administrative  pro- 
cedure of  their  departments  of  govern- 
ment. Offices,  501  Arlington  Bldg.. 
Rochester,  N.  Y. 


STEVEXS    &    KOOX 

J.  C.  Stevens  and  R.  E.  Koon  an- 
nounce their  new  consolidation  under 
the  firm  name  Stevens  &•  Koon.  con- 
sulting engineers.  Particular  atten- 
tion will  be  given  to  matters  pertain- 
ing to  municipal  improvements,  water 
supply,  sewerage,  irrigation,  hydro- 
electric power,  appraisals  and  valua- 
tion. Offices.  Spalding  Bldg.,  Portland, 
Ore. 
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New   Appliances 

Describing  New  Machinery,   Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


lanCJEUAVOOD     STKAM     HOISTS 

Steam  lioisting  engines  for  contrac- 
tors' uses  are  described  in  Bulletin  :.'. 
issued  by  the  Lidgerwood  Manufactur- 
ing Company.  A  large  variety  of  stan- 
dard madiines  include  types  designed 
for  bridge  and  building  erection,  build- 
ing elevators,  derricks,  pile-drivers, 
dredges,  drag  buckets,  inclines,  quar- 
ries, prospectors'  use.  shafts,  etc..  to- 
gether with  a  considerable  amount  of 
auxiliarv  equipment,  such  as  boilers, 
boom  swinging  engines,  drum  friction^, 
swinging  drums  and  swinging  gears. 
Of  each  type  there  are  given  the  prin- 
cipal data,  including  the  weight  hoisted 
on  a  single  rope  at  given  speed  for  the 
rated  horse-power,  together  with  the 
principal   dimensions. 

All  of  the  standard  hoists  are  built 
on  the  duplicate  part  system,  which 
makes  tiie  parts  interchangeable  and 
allows  the  manufacturers  to  keep  in 
stock  a  full  line  cf  tinished  parts  to 
fill  repair  orders  instantly.  All  engines 
are  set  up  and  run  under  steam  before 
shippin.g. 

The  drums  are  accurately  balanced 
to  prevent  undue  wear  of  the  bearings 
and  the  brakes  are  usually  of  the  band 
tvpe  lined  with  hard-wO')d  blocks  and 
pr(nided  with  adjustment  for  taking 
up  wear. 

In  ordering  hoists,  the  purchasers 
should  state  the  maximum  load,  speed 
and  height,  whether  the  load  is  to  be 
hoisted  on  a  single  line  or  with  a  tackle, 
tfie  diameter  of  rope  used,  the  fre- 
quency of  hoisting,  and.  if  light  loads 
are  to  be  hoisted  and  heavv  loads 
lowered,  specify  the  load  to  be  low- 
ered, how   far  and  at  what  speed. 


•   KCONOMV     EX  CAVA  TO  It 

The  "Kcunomy  Excavator"  is  pri- 
marily intended  for  jobs  involving 
from  10,000  to  20,000  yards  of  open 
ditch  work  as  well  as  for  cleaning  bot- 
toms of  large  open  ditches.  It  is  also 
lariicly  used  for  constructing  large  tile 
drains  and  sewers.  The  low  ojjerating 
cost  and  upkeep  and  large  capacity 
recommend  it  for  a  large  amount  of 
work  in  ditches,  trenches,  banks,  road 
construction,  wagon  and  car  loading, 
irrigation  work  and  the  like  for  which 
it  has  attained  a  high  degree  cf  ef- 
ficiency. 

In  open  work  the  long  boom  enables 
it  to  dig  a  much  wider  ditch  than  can 
be  done  with  the  average  small  excava- 
iMr.  and  it  will  dig  to  any  required 
slope  and  leave  the  sides  smooth.  In 
such  work  the  machines  excavate  as 
much  as  12.5  cubic  yards  per  hour  and 
often  .500  yards  per  shift. 

Tile  machine  can  be  erected  by  four 
nun  in  an  average  time  of  three  days 
and  is  operated  by  only  two  men,  one 
to  handle  the  levers  and  one  to  do  gen- 
eral  work  around   the  machine. 

A  special  type  of  machine  with  booms 
long  enough  for  any  ditch  up  to  40  fcei 
wide,  is  recommended  for  ditch  clean- 
ing and  repairin.g.  and  for  the  enlarge- 
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I'lKIO    KNCJIMO 

ro..    Ii\C. 

During  the  month 
of  September  there 
were  reported  frcm 
this  company  24  sales 
of  fire-engines  and 
trucks,  ten  of  which 
were  repeat  orders. 
The  shipment  for  the 
same  period  totaled 
44  engines,  cars  and 
trucks,  besides  :J 
Brockways  w  h  i  c  h 
were  distributed 
throughout  22  differ- 
ent states. 


nient  of  irrigation  ditches.  For  laying 
lines  of  large  tiles,  four  men  are  suf- 
ficient. Tiles  up  to  42  inches  in  diam- 
eter can  be  handled  with  the  standard 
liucket  and  up  to  28  inches  witli  a  nar- 
rower trencli  digging  dipper. 

In  back-filling  the  bucket  is  never 
hoisted  and  often  moves  1  to  iV^  yards 
of  material  at  each  operation,  five  to 
seven  of  which  can  be  made  per  minute. 

One  contractor  writes  that  he  has 
loaded  500  yards  of  material  into  wag- 
ons in  one  shift. 

The  machine  is  equipped  with  a  40- 
horse-power  gasoline  and  kerosene  en- 
gine. It  has  a  very  heavy,  durable 
steel  frame  and  the  wheels  have  tires 
,:>6  inches  wide.  The  trussed  boom  is 
in  two  parts.  The  5-yard  capacity  dig- 
ging dipper  will  work  equally  well  in 
dry  material  or  under  water,  and  when 
the  fill  line  is  slacked  it  dumps  imme- 
diately. All  the  working  ])arts  are 
driven  with  friction  clutches,  which  are 
of  the  same  size,  so  that  the  blocks 
and  fingers  are  interchangealie. 


.^lAMIOI.K  COVEKS 

The  D.  &  D.  Safety  and  Xoiseless 
Manhcile  or  Catch.  Basin  Cover  is  ap- 
l)arently  meeting  a  real  want.  The 
city  of  Minneapolis  used  six  in  1910 
as  an  experiment.  The  next  year 
twelve  were  bouglu,  in  1918  fifty,  in 
1919  601  and  in  1U20  that  cit\  will  use 
about  (iOO.  The  covers  seem  to  be 
giving  satisfaction  wherever  used.  The 
city  engineers  of  Cincinnati  and  Oak 
Park.  111.,  where  the  covers  are  in  use, 
say  that  they  do  not  rattle  or  become 
loose. 

It  is  claimed  that  these  covers  can 
be  sold  at  alxau  the  cost  of  the  ordi- 
nary covers  and  tliat  they  have  a  longer 
life.  The  \Vm.  H.  Dee  Company  is  the 
manufacluriT. 


\E\V    TUK  K    f'ATAl-Ofi 

The  Parker  Motor  Truck  Companx 
announces  that  its  new  catalog  is  ready 
for  distribution.  It  is  unique  in  that 
it  is  confined  almost  exclusively  to 
truck  features,  all  sales  talk  having 
been  omitted.  Recent  chan.ges  in 
models   are   inr<irporated. 


-    INDLSTHIAI.     NorKS 

\\TION\I,     LniE     ASSO<IVTIO\ 

Further  "extensions  of  the  organiza- 
tion of  the  National  Lime  Association 
for  educational  publicity  work  have  re- 
cently been  made.  This  is  in  the  di- 
rection of  intensifying  the  local  or  dis- 
trict work.  The  latest  extension  of 
the  organization  consists  of  the  estab- 
lishiTient  of  a  central  bureau  in  the 
-Mississippi  Valley,  comprising  Dis- 
tricts 7  and  12  of  the  association  wliicii 
incltide  the  states  of  Indiana,  Illinois, 
Missouri,  Nebraska,  Colorado.  Kansas. 
Oklahoma,  Arkansas  and  Louisiana. 
The  olftcers  of  this  central  liureau  are 
Col.  C.  W.  S.  Cobb  of  the  Glencoc 
1-ime  &  Cement  Co.  of  St.  Louis  chair- 
man, and  T.'  P.  Black  of  the  Black 
White  Lime  Co.  of  Qnincy,  111.,  secre- 
tary. They  will  employ  a  permanent 
field  man,  who  is  a  trained  engineer 
along  construction  lines  and  qualified 
to  deal  with  the  cheiriical  and  agricul- 
tural uses  of  lime,  to  traverse  the  ter- 
ritory and  assist  in  the  l)est  use  of  lime 
products  in  the  three,  aspects  in  which 
it  is  employed,  namely,  in  construction, 
in  various  chemical  industries,  and  in 
a.griculture. 

Cominittee  C-7  of  the  American  So- 
ciety for  Testing  Materials,  which 
has  in  its  charge  all  matters  relating 
to  lime,  met  on  October  4  and  5  in 
the  rooms  of  the  Society  in  Philadel- 
lihia.  The  committee  comprised  rep- 
resentatives of  the  leading  manufac- 
turers of  lime,  engineering  schools  of 
well-known  universities.  American  In- 
stitute of  Architects.  State  Highway 
Departments,  engineering  firms,  the 
Bureau  of  Standards,  the  Bureau  of 
Soils,  Department  of  Agriculture,  Geo- 
logical-Survey, the  Plasterers'  Union. 
Agricultural  Experiment  Stations  and 
manufacturers  who  use  lime  reactions 
in  their  processes.  The  personnel  of 
the  general  committee  appears  on  the 
attaclied  sheet.  ' 

Important  developments  along  tlie 
lines  of  plasticity,  chemical  analysis, 
effects  on  concrete  and  specifications 
for  various  uses,  secured  a  large  at- 
tendance. 
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Fill  h  1)11  rg  Sewage  Treatment  Plant 


This  plant  is  six  years  old  and  during  that  time  has  been  operated  under  care- 
ful, expert  supervision  and  excellently  full  records  kept.  It  is  therefore  one 
of  the  important  ones  of  the  country  to  the  sewerage  engineer  and  chemist- 
biologist.  During  all  of  last  year  the  sprinkling  filter  was  run  at  about  double 
rate  in  order  to  learn  how  long  it  wo  jld  serve  without  extension.  Deposits 
of  grit  from  combined  sewers  in  the  Imhoff  tanks  are  believed  to  have 
caused  foaming,  and  were  removed,  but  with  difficulty.  The  tanks  averaged 
98  per  cent  removal  of  settleable  solids  higher  than  previously  because  of 
skimming  and  keeping  slopes  and  slots  clean.  The  general  efficiency  of  the 
plant  was  good ;  the  final  effluent  was  always  non-putrescible  by  the  methy- 
lene blue  test.  Considerable  attention  was  paid  to  the  appearance  of  the 
grounds,  trees  and  shrubs  planted,  roads  surfaced,  etc.  The  total  cost  of  op- 
erating the  plant  was  $9.56  per  million  gallons,  or  30.3  cents  per  capita  served, 
not  including  the  cost  of  pumping  part  of  the  sewage  or  the  overhead  charges. 


The  sewage  treatment  plant  at  Fitchburg, 
Mass..  is  one  of  the  most  interesting  in  the  coun- 
try, chiefly  because  of  the  careful  and  scientific 
operation  which  it  receives  and  the  pains  which 
are  taken  to  detect  and  eliminate  any  features  of 
the  operation  which  tend  to  limit  the  efficiency 
that  it  is  possible  to  obtain  from  it.  The  plant 
was  described  quite  fully  in  Municipal  Journal  for 
September  17.  1914,  but  it  seems  desirable  to  brief- 
ly restate  the  principal  features  of  the  plant  as  a 
preliminary  to  a  report  on  last  year's  operation. 

In  both  the  preliminary  studies  and  the  prepa- 
ration of  the  final  plans  for  this  plant,  David  A. 
Hartwell,  who  is  commissioner  of  public  works 
and  city  engineer  of  Fitchburg,  was  in  charge, 
with  Harrison  P.  Eddy  as  consulting  engineer. 

The  plant  consists  of  five  rectangular  Imhoff 
tanks,  two  acres  of  sprinkling  filters,  four  circular 
secondary  settling  tanks,  and  about  four-tenths  of 
an  acre  of  sludge  drying  beds.  The  sludge  beds 
lie  slightly  higher  than  the  sludge  compartments 
of  the  Imhoff  tanks,  and  sludge  from  the  latter  is 
lifted  by  compressed  air  onto  the  beds.  In  reach- 
ing the  plant  the  sewage  passes  through  a  30-inch 
siphon  about  a  mile  long,  between  which  siphon 
and  the  tanks  is  a  30  x  15-inch  venturi  meter. 

Flach  tank  is  31  feet  wide  by  90  feet  long  and 
contains  three  hopper  bottoms  which  are  7  feet 
6  inches  deep  :  the  total  depth  of  the  tank  being 


25  feet  11  inches,  or  24  feet  5  inches  to  the  top  ot 
the  sewage  in  the  sedimentation  compartments. 
The  sludge  compartments  were  calculated  for  a 
capacity  of  six  months'  sludge  accumulation. 

The  filters  are  223  feet  by  405  feet  and  the 
broken  stone  is  10  feet  deep  to  the  bottom  drain- 
age system. 

The  secondary  tanks  are  30  feet  inside  diam- 
eter with  vertical  side  walls  14  feet  9  inches  high 
and  conical  bottoms  having  a  depth  of  9  feet  3 
inches;  giving  a  depth  of  liquid  in  the  tanks  of 
22  feet  9  inches.  The  filter  effluent  enters  each 
tank  through  a  vertical  pipe  in  its  center  with  the 
outlet  near  the  bottom  and  leaves  the  tank 
through  weirs  around  its  circumference.  The 
tanks  are  designed  for  a  retention  period  of  one 
hour.  The  deposits  in  the  secondary  tanks  are 
pumped  back  into  the  Imhoff  tanks  to  be  digested 
with  the  crude  sludge  settling  in  such  tanks. 

The  cost  of  the  plant  was  about  $309,000,  in- 
cluding $25,000  for  the  land.  Four  per  cent  in- 
terest and  six  per  cent  sinking  fund  on  this  cost 
would  give  an  annual  charge  of  about  S3 1.000. 
The  plant  was  first  put  in  operation  in  October. 
1914.  but  all  the  parts  of  the  plant  were  not  in  full 
working  condition  until  June,   1915. 

The  report  of  Commissioner  Hartwell.  accom- 
panied by  that  of  Herbert  B.  Allen,  chemist  in 
charge  of  the  disposal  plant,  for  the  year  1919  is 
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of  interest  and  value  to  sewerage  engineers  and 
officials,  a  special  feature  of  interest  being  the 
cleaning  out  of  the  Imhoff  tanks,  the  reason  for 
it  and  the  information  obtained  thereby. 

IMHOKF     TANKS 

"Investigations  while  pumping  sludge  from  the 
Imhoff  tanks  seemed  to  indicate  that  there  was 
considerable  matter  in  these  tanks  that  was  not 
being  moved  or  lifted  by  the  air-lift.  As  none  of 
the  five  tanks  had  been  emptied  since  put  in  serv- 
ice in  October,  1914.  it  seemed  best  to  empty 
one  or  two  of  the  tanks  in  order  to  study  their 
condition."  Tanks  1  and  2  were  cut  out  of  service 
during  the  winter  of  1917-1918,  and  on  examina- 
tion to  discover  why  water  broke  through  to  the 
sludge  pipe  inlet  before  any  considerable  part  of 
the  sludge  had  been  removed  from  the  hopper,  it 
was  found  that  the  hoppers  were  nearly  full  of 
inert  solid  matter.  It  had  been  known  for  some 
time  that  grit  was  being  deposited  in  tank  number 
5,  as  evidenced  by  the  material  found  on  the 
slopes  of  the  sedimentation  compartments  and  the 
difficulty  encountered  in  starting  the  flow  of 
sludge  in  the  end  hoppers  when  beginning  to 
pump.  It  was  accordingly  decided  to  clean  this 
tank  first  and  it  was  cut  out  of  service  on  April 
2  and  allowed  to  stand  with  a  view  to  securing 
complete  digestion  of  the  sludge  before  clean- 
ing it. 

It  was  decided  to  pump  sludge  from  time  to 
time  as  it  became  digested,  but  no  sludge  could 
be  lifted  from  the  end  hoppers,  although  it  was 
possible  to  do  so  from  the  middle  one.  Upon 
applving  a  jet  of  water  from  a  1-inch  hose  that 
was  lowered  through  the  sludge  pipe  while  the 
compressed  air  was  on,  some  sand  and  pebbles 
as  large  as  small  plums  came  out,  together  with 
water  from  the  hose,  but  no  sludge.  The  tank 
was  then  pumped  down  to  the  sludge,  but  it  was 
found  impracticable  to  pump  the  sludge  with 
either  a  diaphragm  pump  or  a  pulsometer.  An 
attempt  was  made  to  pump  the  sludge  with  a 
6-inch  Koerting  water  jet  eductor,  with  Siamese 
connection  to  two  lines  of  fire  hose  attached  to 
hvdrants,  but  the  opening  was  found  to  be  too 
small.  Then  a  Hancock  ejector  with  an  opening 
of  about  1>2  inches  between  the  end  of  the  noz- 
zle and  the  outer  edge  of  the  discharge  tube  and 
a  2.3-inch  throat  was  purchased  and  w^orked  very 
satisfactorily  when  the  solids  were  flushed  into  it 
through  a  screen  of  '4 -inch  mesh. 

After  pumping  out  all  the  liquid  sludge  which 
would  flow  to  the  ejector,  solid  matter  remained 
in  hopper  number  1  which  was  calculated  to  have 
a  volume  of  145.1  cubic  yards.  The  matter  found 
in  hopper  number  2  was  calculated  at  92.7  cubic 
yards,  and  that  in  hopper  number  3  at  129.1  cubic 
yards ;  making  a  total  volume  of  solid  matter  in 
the  three  hoppers  of  366.9  cubic  yards.  The  cost 
of  labor  involved  in  removing  this  material  by 
means  of  the  ejector  was  $232.90,  equivalent  to 
63.5  cents  per  cubic  yard  removed.  The  end  hop- 
pers contained  large  proportions  of  grit,  including 
pebbles  and  cinders  of  considerable  size.  The 
middle  hopper  contained  comparatively  little  grit, 
but  the  material  was  quite  solid  and  dense. 


Tank  number  5  was  put  into  operation  again  on 
September  17,  being  seeded  with  1,()75  gallons  of 
sludge  from  tank  number  4,  and  good  gas  action 
was  apparent  on  September  20.  Scum  began  to 
form  immediately,  although  it  consisted  at  first 
very  largely  of  undigested  material. 

On  August  30,  tank  number  2  was  cut  out  of 
service,  the  liquid  matter  removed  and  afterward 
the  solid  matter  as  in  tank  number  5.  In  this 
tank  191.6  cubic  yards  of  solid  material  were 
found  in  the  first  hopper,  175  in  the  secrnid  hop- 
per and  158.3  in  the  third  hopper;  making  a  total 
of  524.9  cubic  yards  in  the  tank.  The  cost  of 
labor  for  cleaning  this  tank  was  $231.48,  or  44.1 
cents  per  cubic  yard  of  solid  matter  removed. 
The  solid  matter  in  this  tank  was  practically  free 
from  grit,  but  was  sticky  and  pasty  in  consis- 
tency, which  condition  was  believed  to  be  largely 
due  to  the  presence  in  the  sewage  of  wash  water 
from  the  coating  room  of  a  paper  company,  which 
contains  lime,  casein  and  glue.  There  was  also 
nearly  a  cubic  yard  of  material  removed  by 
buckets,  most  of  which  was  concrete  which  had 
fallen  into  the  tank  when  repairing  chimneys  in 
1915.  This  tank  was  put  into  operation  again 
on  October  23. 

From  the  information  obtained  by  these  clean- 
ings, Mr.  Hartwell  concludes  that  it  would  be 
desirable  to  clean  one  or  two  of  the  Imhoff  tanks 
each  year. 

The  presence  of  so  much  grit  in  these  tanks  is 
undoubtedly  due  to  the  fact  that  a  considerable 
part  of  the  sewerage  system  of  Fitchburg  is  on  the 
combined  system.  All  new  sewers  connected  with 
the  treatment  plant  are  laid  on  the  separate  sys- 
tem, and  some  of  the  old  ones  have  been  changed 
over  to  this  system  and  it  is  the  aim  to  carry  on 
this  change  to  the  separate  system  as  rapidly  as 
finances  and  circumstances  permit.  For  the  pres- 
ent, however,  it  is  necessary  to  operate  the  system 
with  this  handicap  of  the  introduction  of  storm 
sewage  and  its  accompanying  grit  and  other  street 
washings. 

The  Imhoff  tanks  were  in  continuous  operation 
through  the  year  except  upon  five  separate  occa- 
sions totaling  3.33  days,  at  which  times  a  blow- 
off  from  the  siphon  to  the  river  was  wide  open 
for  the  purpose  of  drawing  down  the  Imhoff  tanks 
to  receive  secondary  tank  sludge  or  for  cleaning 
and  repairs.  This  blow-off  is  also  opened  par- 
tiallv  during  times  of  excessively  high  storm  flow 
to  protect  the  tanks  from  an  undesirably  large 
amount  of  storm  water,  this  having  been  done 
fifty-three  times  during  1919,  generally  for  only 
a  few  hours. 

The  total  quantity  of  sewage  treated  by  the 
tanks  was  1,219,901,000  gallons,  or  an  average  of 
3,351,380  gallons  a  day.  The  computed  periods 
of  detention  of  sewage  in  the  tanks  ranged  from 
4  hours  and  5  minutes  in  May,  to  9  hours  and  30 
minutes  in  October,  with  a  minimum  rate  for  only 
24  hours  of  3  hours  and  48  minutes  on  March  26 
and  a  maximum  of  20  hours  on  October  12.  The 
flow  through  the  tanks  was  reversed  at  the  be- 
ginning of  each  monthly  period,  with  the  excep- 
tion of  the  beginning  of  April. 
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llic  ;i\ir;i>^f  moiitlily  iiiiioxal  ol  scttlciMc 
>(ili(ls  a^  shown  l»y  the  linhofl'  glasses  \aric<i  from 
'><>.()i  |K-r  I  rut  in  July  to  V.99  per  cent  in  Xovcin 
hrr.  avcraj^in^'  *'S.()4  per  cent  for  the  entire  year. 
Thi-  removal  of  total  suspended  matter  has  varied 
from  47. <>  |)er  cent  in  April  to  84  per  cent  in  Sep 
tenilnr.  avera^inj;  M).5  per  cent  for  the  year.  I'hc 
amount  of  total  dry  solids  removed  was  K2^.7 
tons.  In  adilition  to  this,  ()2.1  tons  of  dry  solids 
were  adde^l  in  the  form  of  sludge  i)umped  frcMii 
the  secondary  tanks,  making  a  total  of  8<S5.(S  tons 
of  dry  solids  deposited  as  slud}.;e  in  the  Indioff 
tanks. 

'I'he  percentage  of  scttleahle  solids  removed  was 
higher  and  more  uniform  than  in  previous  years 
on  account  of  more  careful  skimming  of  the  tanks 
and  keeping  the  slots  and  the  slopes  leading  lo 
the  slots  in  a  cleaner  condition.  'Hie  systematic 
flushing  of  the  surface  of  the  tanks  during  warm 
weather  also  tended  to  increase  the  percentage  of 
settlcable  solids  removed  and  at  the  same  time 
maintained  a  more  satisfactory  appearance  of  the 
tanks. 

The  grease  and  other  material  floating  on  the 
surface  of  the  tanks  was  removed  about  three 
times  a  week  on  the  average,  the  total  quantities 
so  removed  amounting  to  18.8  cubic  yards,  or  an 
average  of  1.4  cubic  feet  per  day. 

The  level  of  sludge  in  the  Imhoff  tanks  was  de- 
termined frequently  by  the  use  of  the  Pitcher 
pump  with  graduated  suction  hose  and  whenever 
the  sludge  was  found  to  be  too  near  the  slots  it 
was  lowered  by  pumping. 

The  gas  vent  chimneys  of  the  Imhoff  tanks 
have  been  gradually  disintegrating  above  water 
level  and  last  year  the  tops  of  six  of  them  w^ere 
rebuilt  with  4-inch  brick  walls  washed  with  ce- 
ment grout. 

-A^t  two  or  three  different  times  during  the  sum- 
mer w-hen  sludge  digestion  was  most  active,  ex- 
cessive foaming  was  experienced  in  the  chimneys 
of  tanks  1  and  2,  making  it  necessary  to  apply  the 
hose  to  prevent  them  from  overflowing.  This 
foaming  was  attributed  to  the  large  volume  of 
secondary  tank  sludge  that  had  been  pumped  into 
these  tanks,  but  it  seems  probable  that  the  under- 
lying cause  was  the  restricted  capacity  of  the 
sludge  compartments  resulting  from  the  accumu- 
lation of  solid  inorganic  matter  in  the  hoppers 
which  could  not  be  removed  by  the  air-lift.  Early 
in  the  spring,  when  pumping'of  the  Imhoff  tank- 
sludge  was  resumed,  it  was  found  that  the  sludge 
in  these  two  tanks  w^as  not  well  digested,  which 
probably  was  due  both  to  the  accumulation  of 
solid  matter  referred  to  and  also  to  the  large  vol- 
ume of  secondary  tank  sludge  Avhich  was  pumped 
into  these  tanks.  The  warm  weather  which  fol- 
lowed soon  after  so  facilitated  sludge  digestion 
that  it  was  necessary  only  to  pump  out  a  com- 
paratively small  volume  of  undigested  sludge. 

The  dosing  tanks  were  cleaned  twice  during 
the  year,  in  May  and  October,  a  total  of  7.8  cubic 
yards  of  sludge  being  removed  from  the  bottoms 
of  the  tanks.  The  apparatus  worked  well  except 
once  or  twice  when  it  was  necessary  to  flush  out 
the  air  pipes,  which  had  become  clogged  with 
iirowths. 
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riic  trickling  filter,  or  sprinkling  fdter,  received) 
the  entire  indioff  tank  effluent,  except  on  four 
occasions  totaling  24  hours  while  tank  number  5 
was  being  ])umj)cd  down.  'J'he  rate  of  treatment 
averaged  2,r/X),0(X)  gallons  per  acre  per  day.  On 
Xovembcr  30,  lOIX,  seven  distributing  lines  on 
one  side  of  the  filter  were  shut  off,  flushed  and 
drained,  and  this  portion  of  the  filter  was  allowed 
to  stand  idle  during  the  entire  vear  in  order  to- 
determine  whether  the  filter  could  operate  at  a 
rate  sufificient  to  accommodate  the  increase  in 
population  for  several  years  to  come.  This  re- 
duced the  working  area  from  2.108  acres  to  1.24. 
acres,  and  the  computed  increase  in  load  was  ap- 
proximately 70  per  cent.  In  spite  of  this,  there 
was  no  material  increase  in  pooling  of  sewage  on 
the  surface  of  the  filter  or  in  accumulation  of  or- 
ganic growth,  and  nothing  was  done  to  the  sur- 
face of  the  filter  except  loosening  the  top  stones 
during  the  winter  on  a  few  small  areas  where 
slight  pooling  was  in  evidence. 

Spiders  were  very  thick  about  the  filter  in  the- 
early  spring,  but  during  the  remainder  of  the  sea- 
son neither  spiders  nor  flies  were  troublesome. 

The  total  number  of  full-size  nozzles  in  use 
during  the  year  was  265.  These  were  kept  clean 
even  more  thoroughly  than  before,  the  number  of 
cleanings  averaging  22.2  per  day.  The  increased 
frequency  was  due  both  to  more  careful  attention 
and  to  the  increased  volume  of  sewage  applied" 
per  nozzle.  The  distributing  lines  were  drained 
and  flushed  three  times  during  the  year,  which 
operation  greatly  reduced  the  nozzle  clogging  and 
It  is  proposed  to  make  this  a  regular  practice  in^ 
the  future. 

The  unloading  of  the  solid  matter  stored  in  the 
filter  during  the  winter  months  began  about  April 
10,  earlier  than  usual  on  account  probably  of  the 
open  winter  and  early  spring.  The  rate  of  un- 
loading, as  computed  from  the  suspended  solids- 
m  the  trickling  filter  efifluent,  shows  that  the  max- 
nnum  unloading  occurred  during  the  week  end- 
mg  May  29,  when  the  efHuent  contained  a  total: 
of  18,800  pounds  of  suspended  solids,  equivalent 
to  215  per  cent  of  the  average.  The  minimum 
quantity  of  suspended  solids  discharged  occurred 
during  the  two  weeks  ending  December  12th, 
when  it  was  40  per  cent  of  the  average. 

Owing  presumably  to  the  increased  load  on  the 
filter,  Its  efficiency  was  slightlv  less  than  for  the 
preceding  year.  The  average  flow  treated  was  20" 
per  cent  greater  than  for  the  preceding  year  and 
the  area  was  reduced  41  per  cent.  This' resulted" 
in  an  increase  in  load  which,  measured  bv  the  dif- 
ferent constituents,  ranged  from  98  per  cent  to. 
184  per  cent.  In  spite  of  this,  the  efifluent  has 
been  very  satisfactory  and  all  dailv  samples  of 
the  final  effluent  has  been  found  stable  bv  the 
methylene  blue  test,  for  the  full  period  of'four- 
teen  days. 

SECONDARY    T.\XKS 

In  April,  a  T  and  valve  were  inserted  in  the- 
sludge  pipe  in  each  of  the  secondary  tanks  per- 
niitting  the  removal  of  the  liquid  ma'tter  down  to 
the  top  of  the  conical   bottom   before  beginning 
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pumping"  of  the  sludge.  This  did  a\va>  with  the 
pumping  of  30,000  gallons  of  top  water  when 
eleaning  the  tank,  and  the  sludge  without  the  ad- 
mixture of  this  top  water  settles  more  readily 
when  pumped  to  the  Imhoff  tanks.  This  mate- 
rially reduces  the  cost  of  operation  of  cleaning 
the  tanks.  In  cleaning  the  tanks,  sludge  is 
pumped  from  the  bottom  of  the  cone  until  water 
appears  at  the  pump  ;  then,  using  the  new  T,  the 
water  is  drawn  down  to  the  top  of  the  conical 
bottom ;  finally,  the  remainder  of  the  sludge  and 
water,  together  with  that  used  in  washing  down 
the  tank,  is  pumped  to  the  Imhoff  tank.  The 
secondary  tank  is  then  put  into  operation  again. 

During  the  mild  winter  of  1918-1919  very  little 
trouble  was  experienced  with  the  formation  of  ice 
on  the  surface  of  the  tanks. 

The  total  quantity  of  sludge  removed  from  the 
four  secondary  tanks  during  the  year  was  360,- 
078  gallons,  containing  93.28  tons  of  dry  solids, 
of  which  62.07  tons  of  dry  solids  was  pumped  to 
the  Imhoff  tanks  for  digestion.  The  specific  grav- 
ity of  the  sludge  varied  from  1.007  to  1.035,  aver- 
aging 1.020.  The  percentage  of  solids  in  the 
sludge  varied  from  4.07  to  7,  averaging  6.11.  The 
percentage  of  organic  matter  in  the  total  solids 
ranged  from  45.26  to  48.19,  averaging  47.12. 

.^^Ll'DGE    BEDS 

During  the  year  the  eleven  sludge  drying  beds 
received  499,585  gallons  of  sludge,  containing 
254.77  tons  of  dry  solids.  They  were  cleaned 
from  three  to  five  times  each  and  there  was  re- 
moved from  them  9-14.06  cubic  yards  of  dried 
sludge.  In  addition,  913.140  gallons  of  sludge 
containing  406.01  tons  of  dry  solids  were  pumped 
to  a  low  area  known  as  bed  number  12. 

The  sludge  pumped  during  the  early  part  of  the 
summer  had  a  slight  undigested  odor  which  is 
explained  by  the  condition  of  the  tanks  as  de- 
scribed above.  The  sludge  as  removed  from  the 
drying  beds  has  varied  in  percentage  of  total 
solids  from  26.40  to  93.30,  averaging  54.25 ;  and 
the  organic  matter  ranged  from  36.21  to  54.62, 
averaging  44.98.  The  weight  of  dry  sludge  has 
varied  from  1,006  pounds  to  1,735  pounds  per 
cubic  yard,  averaging  1,422.  Mr.  Allen  states  that 
it  will  be  necessary  to  increase  the  sludge  bed 
area  at  least  50  per  cent  in  order  to  handle  all 
of  the  sludge  from  the  Imhoff  tanks,  including 
that  from  the  secondary  tanks. 

EFFICIENCY  OF  THE  TRE.\TMEXT 

The  report  gives  weighted  average  monthly 
analyses  of  sewage  and  effluents  for  the  year,  and 
averages  for  the  entire  year.  Analyses  were  made 
from  sterilized  weekly  composites  of  daily  sam- 
ples taken  hourly  between  7  a.  m.  and  6  a.  m., 
sulphuric  acid  and  formaldehyde  being  used  as 
^sterilizing  agents. 

I"ree  ammonia  was  increased  5.02  per  cent  from 
crude  sewage  to  Imhoff  tank  effluent,  and  was  de- 
creased 57.4  per  cent  from  Imhoff  tank  effluent 
to  sprinkling  filter  effluent,  with  no  further  de- 
crease in  the  final  effluent.  The  dissolved  albumi- 
noid ammonia  was  increased  1.6  per  cent  between 
crude  sewage  and  Imhoff  tank  effluent  and  was 


decreased  47.9  per  cent  between  Imholf  tank  ef- 
fluent and  sprinkling  filter  effluent,  and  a  further 
4  per  cent  between  the  latter  and  the  final  effluent. 
Suspended  albuminoid  ammonia  was  decreased 
54.8  per  cent  between  crude  sewage  and  Imhoff 
tank  effluent,  a  further  38.1  per  cent  between  Im- 
hoff tank  effluent  and  sprinkling  filter  effluent, 
and  a  further  29.5  per  cent  between  the  latter  and 
the  final  efiluent.  Nitrites  in  the  crude  sewage 
averaged  .076  parts  per  million,  .167  in  the  Imhoff 
tank  effluent,  .23  in  the  sprinkling  fitter  effluent 
and  .248  in  the  final  effluent.  Nitrates  increased 
from  .728  in  the  crude  sewage  to  7.119  in  the 
sprinkling  filter  effluent  and  7.270  in  the  final  ef- 
fluent. Chlorine  averaged  62.1  in  the  crude  sew- 
age, and  62.2  in  each  of  the  several  effluents.  Ox- 
ygen consumed  (total,  digested  thirty  minutes  in 
boiling  w^ater)  averaged  143  in  the  crude  sewage, 
89.7  in  the  Imhoff  tank  effluent,  58.4  in  the  sprink- 
ling filter  effluent  and  52.6  in  the  final  effluent. 
The  total  residue  on  evaporation  averaged  576 
parts  in  the  crude  sewage,  413  in  the  Imhoff  tank 
effluent,  351  in  the  sprinkling  filter  effluent  and 
334  in  the  final  efflenut ;  304  parts  of  the  last  being 
dissolved  and  30  parts  suspended. 

Taking  the  complete  plant,  from  crude  sewage 
to  final  effluent,  the  free  ammonia  was  reduced 
55.3  per  cent,  dissolved  albuminoid  ammonia 
49.2  per  cent,  suspended  albuminoid  ammonia  80.3 
per  cent,  oxygen  consumed  63.2  per  cent,  residue 
on  evaporation,  total  42  per  cent,  dissolved  9  per 
cent,  suspended  87.6  per  cent. 

GRIT   CHAMBERS    AND    SCREENS 

There  are  two  grit  chambers  along  the  line  of 
the  intercepting  sewer  used  to  intercept  sand  and 
grit  and  prevent  its  reaching  the  inverted  siphon 
and  the  treatment  plant.  These  chambers  were 
cleaned  five  times  during  the  year  and  there  was 
removed  from  them  243.87  cubic  yards  of  mate- 
rial. In  addition,  there  was  removed  37.1  cubic 
yards  of  grit  at  the  grit  chamber  in  the  pumping 
station.  At  the  upper  end  of  the  siphon'  is  a 
siphon  chamber  and  in  this  a  screen  intercepted 
28  cubic  yards  of  screenings  during  the  year, 
while  a  screen  in  the  pumping  station  removed 
7.8  cubic  yards.  The  cost  of  removing  and  dis- 
posing of  the  screenings  from  the  grit  chambers 
averaged  $3.89  per  cubic  yard.  The  material  re- 
moved apparently  contained  a  smaller  percentage 
of  organic  matter  than  in  previous  years,  being 
less  offensive  in  odor.  The  material  removed  was 
dumped  upon  low  land. 

The  siphon  chamber  screen  is  in  the  form  of  a 
rack  with  openings  l-Xs  inches  wide.  It  is  raked 
twice  a  day  and  the  screenings  disposed  of  by 
burying  in  the  ground.  The  total  cost  of  caring 
for  the  screen  and  disposing  of  the  screenings 
averaged  $6.52  per  cubic  yard  of  screenings 
removed. 

PUMPING    PLANT 

The  sewage  from  the  South  Fitchburg  district 
has  to  be  pumped  to  the  siphon  line,  and  two  cen- 
trifugal pumps  are  used  for  this  purpose.  Prior 
to  June  1  the  cost  of  operating  and  maintaining  a 
pumping  station  was  charged  against  the  treat- 
ment plant,  but  after  that  it  was  charged  to  the 
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si-wcr  maiiHriKiiuc-  .uv'.unt.  DuriiiK  tin-  m\ 
mc.ntlis  fiidin^  Mav  31.  tlu-  total  cc^st  of  oiK-ratiiiK 
tin-  pumps  was  $2.23S..U.  ol  which  1)()vvct  and  n- 
pair  t(.  pumps  rost  $1,271.33.  supervision  ami 
rakiuK  of  sinHii.  St().H(.:  removal  of  jrni.  $240.^/  ; 
and  ovrrhrad.  $<>K5.5S.  With  tin-  construction  ot 
storm  watir  drains  in  this  district  the-  cost  ()l 
power  for  pumpiiif,'  was  greatly  rcdmrd.  'I  h«- 
j.;ril  ihamhi-r  was  i(.nstructed  in  August,  alonj; 
with  somr  otiur  improveiiK'nls,  and  since  then  the 
j)ump>  ha\  r  hern  more  efVicient,  and  it  is  expected 
that  the  i-tVu-ieiu\  and  economy  of  operation  will 
Ik-  further  increased  l>y  the  i)roi)ose(l  elimination 
from  the  sewaj^je  of  larj;e  <|uantities  of  wash  w'ater 
from  the  |)aper  ]»latit  containing  lime,  casein  and 
jjlue.  These  i)umps  work  most  efficiently  at  the 
normal  flow  of  four  to  six  million  gallons  a  day. 
the  etViciencN  decreasing  if  the  How  falls  below 
or  rises  ahov  i'  this  rate. 

(  AKK    OK    (IKOHNDS 

*.  oiisiderahle  attention  has  been  paid  to  im- 
proving the  appearance  of  the  grounds  in  which 
the  plant  is  located.  During  the  months  of 
April  and  May.  I'M^),  the  Park  Department 
trimmed  all  of  the  shrubs  about  the  grounds, 
spraying  with  lime  and  sulphur  those  which 
sliowed  signs  of  blight,  set  out  rock  maples 
to  take  the  place  of  those  that  had  died,  and  put 
in  a  few  Xorway  spruces  on  the  drive  leading  to 
the  Imhoff  tanks.  Most  of  the  shrubs  and  trees 
set  out  in  previous  years  arc  still  living.  During 
the  vear  the  roads  were  all  cleaned  once  and  the 
weeds  removed  around  the  shrubs.  The  roads 
leading  to  and  about  the  plant  were  coated  with 
Tarvia  and  sand  in  the  fall  of  1919  and  needed 
no  further  attention.  During  the  year  the  fences 
bordering  the  main  roadway  were  painted. 

COST   OF   OPERATION 

The  total  cost  of  operating  the  sewage  treat- 
ment plant  (exclusive  of  the  pumping  station  by 
which  Unv-level  sewage  is  lifted  to  the  plant)  was 
$11.59o.07.  equivalent  to  $9.56  per  million  gallons 
of  sewage  treated,  or  to  30.3  cents  per  capita 
served.  This  is  materially  greater  than  in  1918, 
partly  because  of  the  increased  cost  of  labor  and 
material  but  principally  owing  to  the  cost  of  the 
cleaning  of  the  Imhoff  tanks  and  repairs  and  im- 
provements made.  (This  does  not  include  the 
$31,0(30  interest  and  sinking  fund  expenses  for  the 
plant  as  estimated  in  the  opening  paragraphs  of 
this  article.)  This  total  cost  is  divided  as  follows: 

(irit  chambers.  $1,340.80.  Siphon  chambers, 
$2()i.X2.  Imhoff  tanks,  $5,222.20.  Sludge  beds, 
$1,020.(>0.  Trickling  filter.  $1,899.04.  Secondary 
tanks.  $1.843.(>1. 

The  cost  of  operating  the  several  subdivisions 
of  the  plant  is  divided  in  the  accounts  as  follows: 
Imhoff  tanks — cleaning  and  repairs.  $838.70;  re- 
pairing and  power  for  pumping,  $1,026.22;  watch- 
ing and  sampling,  $1,757.(30;  and  overhead,  $1,- 
599.C)8.  Trickling  filter — repair,  $443.49;  watch- 
ing and  sampling,  $873.80;  overhead,  $581.75. 
Secondary  tanks — repair  and  power  for  pumps, 
$101.75;  watching  and  sampling,  $873.80;  im- 
provements. $303.36;  overhead.  $564.70.     Sludge 


disposal     cleaning   beds,  S712.35  ;  other   (barges, 
$314.25. 

Classifying  the  maintenance  accounts  in  an- 
other way,  the  expenses  are  given  as  follows: 
Administration,  $7()0.75  ;  laboratory,  $988.43;  grit 
and  sii)hon  chambers,  $1,112.75;  Imhoff  tanks, 
$3,622.52;  trickling  filters,  $1,317.29;  secondary 
tanks,  $1,278.91;  sludge  beds,  $712.35;  care  of 
grcninds,  $920.7();  pumping  station,  $1,552.76; 
supplies,  $134.67  misccliancoiis  repairs  atul  ex- 
penses, .$1,433.22. 

The  Miles-Acid  Process 
on  Tannery  Waste 

By  E.  S.  Uorr* 


The  author,  in  a  paper  before  the  American 
Society  for  Municipal  Improvements,  tells 
of  an  apparently  successful  test,  with  by- 
products valued  at  $300  per  million  gallons 
of  waste  water. 


In  June,  1916,  a  sample  of  tannery  waste  was 
submitted  to  the  Miles-acid  process.  The  sample 
was  very  high-colored  and  was  heavily  charged 
with  organic  and  mineral  matter,  6,449  ppm,  of 
which  4,866  were  mineral  and  1,583  organic  and 
volatile.  Upon  the  application  of  sulphur  diox- 
ide the  waste  cleared  in  about  five  minutes  and 
was  well  settled  in  half  an  hour.  The  dark  black- 
ish-red color  was  bleached  to  straw  color,  the 
S  O:;  used  was  at  the  rate  of  860  ppm  (7,167  lbs. 
per  mg).  Probably  900  ppm  (7,500  lbs.  per  mg) 
would  be  advisable  to  secure  sterility  Bacterial 
reduction  was  not  noted. 

The  odor  was  completely  killed. 

The  reduction  in  the  organic  and  volatile  mat- 
ter, including  suspended  solids,  was  50  per  cent. 

The  precipitated  sludge  was  at  the  rate  of 
about  4  tons  (dry)  per  million  gallons  with  a 
grease  content  of  16.88  per  cent  and  ammonia  con- 
tent of  7.50  per  cent  in  the  undegreased  and  9 
per  cent  in  the  degreased  sludge.  In  pounds 
the  amounts  are  6,(S40  lbs.  degreased  sludge,  or 
fertilizer  material,  and  1,3(>0  lbs.  grease. 

The  fertilizer  with  9  per  cent  ammonia  at  $7.50 
per  unit  (value  of  tannery  tankage  in  August, 
1920)  w^ould  be  worth  $67.50  per  ton,  or  3.3  tons 
would  be  $222.75  per  million  gallons. 

The  grease  at  the  prices  assumed  in  the  New- 
Haven  investigation  (and  tannery  grease  is  prob- 
ably worth  more)  would  be  worth,  at  5  cents  per 
pound,  $(^  and  at  8  cents  per  pound  S108.80  per 
million  gallons.  So  that  the  total  value  of  grease 
and  fertilizer  w^ould  run  from  $290.75  to  $331.55 
per  million  gallons  treated,  according  to  the  qual- 
ity of  the  grease.  (The  free  fatty-  acids  were  48 
per  cent,  percentage  of  unsaponifiable  was  not 
determined.)  ' 

On  the  other  hand,  the  cost  of  operation  would 
be  high,    .\bout  five  times  as  much  acid  would  be 
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required,  and  twotUy  times  as  much  sludge  per 
million  gallons  would  have  to  be  handled,  as  at 
the  Boulevard  sewer  in  Xevv  Haven.  The  cost 
of  operation  at  that  outlet  was  reckoned  at  $20.98 
per  million  gallons,  of  which  $10.74  was  for  acidi- 
fication, as  the  flow  was  not  large,  about  6,000,000 
gallons  per  day.  The  New  Haven  figures  may 
be  taken  as  a  basis  for  estimating  the  probable 
cost  of  handling  tannery  waste.  Correcting,  in 
the  ratios  indicated  above,  for  the  heavier  tannery 
waste,  the  cost  per  million  gallons  would  be 
Sl(>1.22. 

The  values  of  the  products  have  been  figured 
above  at  from  $291  to  $331  per  million  gallons 
treated.     The  estimate  therefore  shows  a  surplus 


of  values  over  costs  of  $130  to  vS170  per  million 
gallons. 

In  view  of  the  fact  that,  so  far  as  the  writer  is 
aware,  no  revenue  has  been  obtained  from  tan- 
nery wastes,  but,  on  the  contrary,  they  are  a 
source  of  expense  for  disposal,  it  would  seem  that 
this  process  is  worthy  of  the  attention  of  tanners. 
In  addition,  the  facts  that  the  sludge  and  effluent 
are  inodorous,  that  the  color  is  so  bleached  that 
with  reasonable  dilution  it  would  not  be  notice- 
able except  close  to  the  outlet,  and  that  the  ef- 
fluent is  sterile  or  can  be  made  so  by  the  addition 
of  acid  (for  the  cost  of  which  there  is  ample  mar- 
gin between  values  and  costs)  should  still  fur- 
ther commend  it  to  attention  and  experiment. 


Huntington -Cold  Spring  Harbor 
Road  Construction 

Six  miles  of  20-foot  concrete  pavement  built  at  an  average  rate  of  350  linear 
feet  per  day  with  small  labor  force  and  special  equipment.  Materials  stored 
by  mechanical  plant  and  delivered  by  gravity  to  motor  trucks  carrying  mul- 
tiple batches  1  to  6  miles  to  load  concrete  mixer  direct. 


'J'he  New  York  State  road  from  Huntington 
to  Cold  Spring  Harbor,  Long  Island,  has  a  stan- 
•dard  concrete  pavement  20  feet  wide  and  6  miles 
long,  built  under  the  direction  of  the  State  En- 
o^ineer  of  Highways  by  the  R.  W.  S.  Corporation, 
contractor.  The  work  has  been  executed  with 
unusual  economy  and  rapidity,  largely  due  to  the 
good  judgment  and  liberal  policy  of  the  con- 
tractor, who  made  a  thorough  preliminary  study 


with  special  reference  to  the  use  of  improved 
equipment  for  expediting  the  work  and  reducing 
its  cost.  Suitable  and  up-to-date  plant  was  se- 
lected and  installed,  methods  were  determined, 
and  operations  were  scheduled  in  advance  of  the 
beginning  of  the  work,  which  has  been  carried 
out  very  satisfactorily  in  accordance  with  the 
program. 

The  principal  features  have  been  the  mainte- 
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naiUT  nf  ahiintlant  supplies  ol  aji- 
i-rruatc  atid  iinu'tit,  ci-oiioiuioal 
handling'  in  storing'  and  n-rlainiinfr 
H,  rapi<l  and  atrnratc  tufasuit-nuMit 
and  (UlivcTV  of  inalciial  as  usi-d.  and 
transportation  of  nuiltiplr  batilus 
by  motor  trniks  from  tin-  icntral 
storam-  plant  to  a  lar^f  mixer  so  as 
to  cnal'lr  it  to  maintain  nnnsual  ii»n- 
linuitN    of  operation. 

STtm  M.K 

I'.fiiUrn  stonr  from  I  miipkins 
Cove  was  drli\(T(il  1)\  l)arj;i"s  to  a 
dock  at  lluntin.utoii,  u  here  it  was 
unloaded  !>>  a  SO-foot  stiff-le^^  der 
riek  boom  and  1  var<l  clam-slull 
biuket  that  delivered  it  to  an  ele- 
\ated  storaj^e  bin  of  20  \ards  ea- 
paeit\.  whieii  was  kept  full  to  sup- 
1)1\  tile  constant  demand  of  the  con- 
erete  mixer.  The  capacity  of  the  bin 
bi-iiii;  much  less  than  the  amount 
maintained  on  hand,  the  surpiu>, 
as  unloailed  from  the  barj^es  was 
piled  on  the  ground  opposite  the  bin  and  re- 
claimed from  the  piles  and  loaded  into  the  bin 
by  the  derrick,  which  performed  this  service  in 
otherwise  idle  time,  thus  practically  eliminating 
the  cost  of  rehandling-.  and  making  the  entire 
quantity  stored  available  through  the  small  stor- 
age bins. 

A  sand  bank,  fortunatelx'  located  adjacent  to 
the  dock,  was  excavated  by  a  ^j-yard  clam-shell 
bucket  operated  b\'  a  Ryers  locomotive  crane  with 


I>ERRICK      AND      BELT      OONVEYOR      DELIVERING 
HROKEN  STONE   AND   SAND   TO  LOADING   BINS. 


l.(».\l)IN<i     .Mt.MCll      MOTOU     TKICK      V\H)M      MKASlKIXr,      I'.OX      I  NI>MK 
STONE    AND    SAND    RINS. 


a  50-foot  boom  that  excavated  the  bank  with  a 
face  about  50  feet  high.  As  the  capacity  of  the 
crane  was  considerably  greater  than  required  for 
the  daily  consumption,  it  was  only  operated  about 
1-3  of  the  time,  requiring  the  continual  services 
of  one  fireman  and  half  of  the  time  of  the  operator, 
who  also  ran  the  unloading  derrick. 

The  sand  was  delivered  by  the  clam-shell 
bucket  to  a  24-inch  belt  conveyor  150  feet  long 
driven  by  an  8-h.  p.  gasoline  engine  that  elevated 
the  sand  about  25  feet  and  delivered  it  into  a  20- 
\  ard  elevated  storage  bin  adjacent  to  the  stone 
bin. 

MEASURIXCi    AXI)    LOADIXG 

Each  of  the  two  hopper-bottom  storage  bins 
was  provided  with  three  horizontal  bottom  slid- 
ing gates  placed  to  correspond  with  three  com- 
partments in  a  movable  measuring  box  mounted 
on  an  overhead  track  below  the  bottoms  of  the 
bins. 

This  box  was  first  spotted  under  the  stone  bin 
and  received  simultaneously  three  18-cubic-foot 
batches  of  stone.  The  box  was  then  pushed  by 
.hand  about  10  feet  to  position  under  the  sand  bin, 
which  similarly  discharged  into  it  three  9-foot 
batches  of  sand,  all  loaded  by  two  men  in  20 
seconds. 

An  automobile  truck  with  the  body  divided  into 
three  compartments,  corresponding  with  those  of 
the  measuring  box,  was  then  spotted  directly  un- 
der the  measuring  box  and  the  double  flap  bot- 
toms of  the  compartments  in  the  latter  were  sim- 
ultaneously opened,  delivering  the  sand  and  stone 
to  the  batch  compartments  in  the  truck.  The 
truck  was  then  taken  to  the  adjacent  cement  stor- 
age house  where,  from  a  platform  level  with  its 
top,  6  bags  of  cement  were  emptied  by  hand  into 
each  compartment.  In  this  way  each  truck  was 
loaded  with  materials  for  three  33-foot  batches 
of   1 :1X>  :3  concrete 

A  fleet  of  8  Brockway  3-ton  trucks  with  auto- 
matic dumping  bodies  hauled  all  of  the  materials 
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to  the  mixer,  from  1  to  6  miles  distant,  at  an  aver- 
age rate  of  about  150  yards  hauled  5  miles  in  8 
hours.  The  cement  was  loaded  into  the  trucks  by 
4  men  in  40  seconds  and  the  average  time  con- 
sumed in  loading  a  truck  with  stone,  sand  and 
cement  was  only  T^^  minutes.  At  the  loading 
plant  two  laborers  were  empk)yed  in  the  sand  bin, 
two  to  operate  the  measuring  box  underneath  the 
storage  bin.  and  four  handling  the  cement,  be- 
sides the  two  derrick  firemen  and  the  machine 
operator  already  mentioned.  When  a  barge  of 
cement  was  unloaded  an  additional  force  of  six 
or  seven  men  and  a  small  gasoline  hoist  ^\  ere 
required. 

MIXING 

Concrete  was  mixed  in  a  12-ton  Foote  machine 
mounted  on  a  multifoot  traction  having  two  10- 
foot    ^)-inch  X  14-inch    treads    which    reduced    the 


backed  up  and  deposited  their  contents  in  tht-  ile- 
vating  charging  hopper  of  the  machine.  The 
three  batches  were  discharged  from  the  truck  in 
about  5  minutes  and  the  truck  withdrew,  leaving 
one  batch  in  the  drum  and  one  in  the  hopper. 

Each  truck  body  was  divided  into  three  batch 
compartments  by  two  vertical  transverse  parti- 
tions and  a  tail  board,  each  swinging  on  pivots  at 
the  upper  edge,  and  controlled  by  an  outside  latch 
and  lever  that  held  it  in  position  until  it  was  re- 
leased, when  the  weight  of  the  materials  opened 
the  gate,  which  automatically  returned  to  closed 
position  w  hen  the  truck  body  was  lowered.  Usu- 
ally the  trucks  dumped  \ery  freely  without  help, 
and  only  require  to  be  scraped  occasionally  in 
very  wet  weather. 

The  concrete  was  finished  with  a  hand  roller 
and  with  a  belt.    .As  soon  as  the  concrete  was  one 
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load  on  the  surface  of  the  ground  to  about  1.000 
pounds  per  square  foot  and  enabled  the  machine 
to  advance  under  its  own  power  without  tracks 
or  platforms  and  to  run  over  grades  and  rough  or 
soft  ground.  Usually  the  machine  advanced 
about  15  feet  at  a  move,  which  was  made  in  1 
minute.  The  machine  was  driven  by  a  45-h.  p. 
Twin  City  4-cylinder  tractor  engine.  It  required 
only  a  single  man  to  operate  it.  The  ordinary 
time  for  mixing  was  about  1  minute  per  batch  of 
23  cubic  feet,  which  was  spouted  through  a  15- 
foot  chute  to  position  on  the  grade  and  spread 
and  finished  by  hand.  The  machine  was  advanced 
about  every  4  or  5  batches  and  made  a  record  of 
225  cubic  yards  in  one  8-hour  day. 

The  mixing  machine  was  protected  by  a  bumper 
log  placed  on  the  ground  against  which  the  trucks 


day  old  it  was  covered  with  3  inches  of  earth  and 
kept  moist  for  one  week  by  use  of  a  hose.  Water 
for  the  mixer  was  pumped  from  a  lake  by  a  Do- 
mestic gasoline  pumping  unit  with  a  capacity  of 
f)0  gallons  per  minute,  which  delivered  through 
a  maximum  of  10,000  feet  of  2-inch  pipe,  and  for 
the  latter  part  of  the  job,  where  no  water  was 
available  from  city  supply,  worked  constantly  to 
fill  the  demand. 

At  the  mixer  two  men  were  employed  dumping 
trucks,  five  men  behind  the  mixer  placing  and  fin- 
ishing concrete,  three  men  on  forms,  two  men  on 
sub-grade,  one  man  operating  the  pump  and  two 
men  covering  and  wetting  the  finished  concrete. 

The  average  production  per  8-hour  day  was 
about  350  linear  feet  or  a  little  more  than  150 
cubic  vards.     The  best  dav's  run  was  494  linear 
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many  days  KH)  in  SCK)  liiuar  fril  of  pavciiiciit 
were  made. 
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rill-  inw  mad  icpLurs  an  nld  inaradain  id.kI 
IK  l\'rl  w  idr,  the  siiil'atc  of  vvliitli  was  first  hrokiii 
lip  with  a  siarirtcr  liauk-d  by  the  lO-toii  Ruffalo- 
I'itts  stt'am  rolliT  used  for  C()mi)ai-tinj^  tin-  ground 
to  suh-^radc.  After  searifyiii^^.  the  ground  was 
h)osene(l  by  a  road  plow  hauled  soinetiines  by 
teams  and  sometimes  by  a  road  roller,  and  was 
i'xea\  ated  to  a  maximum  depth  of  6  inches  by  six 
Meani-y  wheel  serapers  hauled  by  teams  or  hauled 
sometinu's  b\-  the  road  roller.  The  total  excava- 
tion aiiituinled  to  aixml  4,()(X)  yards,  most  of  which 


was  used  in  building  the  shoulders  of  the  new 
road.  The  loncrcte  was  ])laced  in  S-inch  lilaw 
steel  forms,  about  2,(KK)  linear  feet  f)f  which  were 
used. 

The  work  was  i-ommenced  in  .April  and  fmished 
about  the  first  of  Augnsl.  the  road  beinj^  fjj>ened 
for  traffic  in  the  middle  of  .Au^fust.  A  total  force 
of  21  men,  iiuludinj^  true  k  drivers,  was  required 
and  the  work  was  rapidly  jjrosecutcd  notwith- 
standing^ a  delay  of  ]S  days  due  to  several  truck 
drivers'  strikes  and  10  days  (jr  more  due  to  rainy 
weather  when  no  vvork  was  attempted,  thus  caus- 
ing a  loss  of  about  1  month  in  the  elapsed  time. 
Assistant  Kngincer  Schultz,  in  charge  for  the 
.State,  considered  ii  the  most  rapidly  executed 
work  on  record. 


Noiiolk  Emergency  Water  Connection 


This  Virginia  city  contracted  on  a  cost-plus  basis  for  laying  several  miles  of 
16  and  20-inch  pipe  to  connect  with  the  Portsmouth-Berkley  mains  across  the 
Elizabeth  river.  This  included  a  submerged  section  under  the  channel  of 
the  river,  the  method  of  laying  which  is  described  herein. 


Norfolk,  Va.,  is  (lei)eiulent  for  its  water  sup- 
ply on  surface  water  which  is  stored  in  a  nuniber 
of  shallow  lakes  or  reservoirs.  During  the  war 
the  pre-war  population  of  Norfolk  of  about  50,000 
was  more  than  doubled  and  its  water  supply  be- 
came insufficient.  Across  the  Elizabeth  river  was 
Portsmouth,  and  this  city'  had  a  considerably 
larger  supply  of  water.  All  of  the  cities  in  this 
section  were  considerabl}-  affected  by  the  activi- 
ties of  the  War  Department,  and  that  department 


worked  on  a  plan  whereby  all  the  separate  water 
supply  systems  of  Newport  News,  Hampton,  Old 
Point  Comfort,  Suffolk,  Portsmouth,  Pierkley  and 
Norfolk  were  to  be  connected  and  consolidated, 
dams  of  existing  reservoirs  raised  and  new  lakes 
tied  in,  and  when  the  armistice  was  signed  the 
government  had  spent  about  $2,500,000  on  this 
work,  mostly  on  the  Portsmouth  side. 

With   the  ending  of  the  war  the  government 
dropped  this  work  and   put  it  up  to  the  city  to 
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solve  its  water  problem,  which  reiiuimed,  a>  the 
population  of  the  city  is  still  about  double  that 
before  the  war.  It  seemed  impossible,  however, 
to  solve  the  problem  in  the  way  the  government 
was  planning  because  the  different  cities  could 
not  get  together,  each  wanting  its  own  independ- 
ent water  system  or  else  a  combination  on  terms 
not  acceptable  to  the  others.  The  following  year 
a  prolonged  dry  spell  nearly  dried  up  Norfolk's 
sources  of  supply,  and  drinking  water  was  hauled 
into  the  town  in  new  tank  cars  borrowed  from  the 
.standard  Oil  Company.  Up  to  the  middle  of  Jan- 
uarv  of  this  year,  nothing  had  been  done  except 
to  pray  for  rain. 

.\s  the' situation  had  grown  acute,  City   Kngi- 
neer  Ashburner  secured  a  six  months'  permit  from 
the  Water  Department  to  run  a  pipe  line  from  the 
Portsmouth- Berklev    supply    main,    crossing    the 
Klizabeth  river  on  a  pile  trestle,  submerging  the 
channel  section  only,  and  connecting  it  with  the 
Norfolk    distribution    system.      For   constructing 
this  line,  he  purchased  from  the  War  Department 
about   25,000  feet   of   cast-iron   class    B   bell-and- 
spigot  pipe  which  the  department  had  purchased 
in   connection    with   camp   construction   work   in 
that    localitv.      He    also    secured    from    the    city 
council   an  'appropriation   of  $200,000   for   imme- 
diate   use    in    securing    temporary    relief    and    an 
ordinance  calling  for  an  election  on  a  $(),000.000 
bond  issue  to  establish  a  larger  permanent  sup- 
ply for  the  city.     K.  B.  Porter,  who  had  just  com- 
pleted a  large'contract  for  the  government  at  the 
army  supplv  base,  was  awarded  a  contract  on  a 
percentage   basis   to   rush   a    l(>inch   and  20-inch 
cast-iron    pipe   connection    between    the    Norfolk 
distribution    svstem    and    the    supply    main    from 
Portsmouth  to  Berkley.     .Mfred- Lewald  had  been 
superintendent  of  sewer  and  water  construction 
for  Mr.  Porter  in  his  government  contract,  and 
he  described  the  construction  of  this  temporary 
connection  in  a  paper  before  the  Engineers"  Club 
of  St.  Louis,  of  which  he  is  a  member.     The  fol- 
lowing description  is  quoted  from  this  paper. 

"To  connect  the  Portsmouth  and  Norfolk  sys- 
tems   we  built  a  booster  pumping  station  having 
two   direct    connected    electrically    driven    8-inch 
centrifugal   pumps    (which   the   city   already   had 
had  in  use  elsewhere)  and  ci.nn.cted  them  to  the 
Portsmouth- Berkley    supply    main    with    only    a 
three-hour   interruption   of   service   on   the   same. 
We   also   laid  about   4.850  lineal    feet   of   lr>inch 
class    B   bcll-and-spigot    cast-iron    pipe    from   the 
booster  station  through  the  town  of  Berkley  to 
the  Elizabeth  river.     The  average  depth  ot   this 
was  about  4  feet,  except  where  we  crossed  salt 
marshes  and  ran  the  pipe  on  cribbing  and  mud 
sills.    A  20-inch  cast-iron  pipe  was  then  continued 
across  the  river  on  a  wood  pile  trestle  we  had  pre- 
viously built  of  f .0-foot  piles,  two-pile  bents  spaced 
about  U.  feet  ai)art.     This  trestle  was  built  para- 
llel to  and  on  the  down  stream  side  of  the   Nor- 
folk-Berklev  draw  bridge.     Opposite  to  the  draw- 
span  of  this  bridge  our  pile  trestle  was  discon- 
tinued and  the  20-inch  water  pipe  dropped  (as  I 
will  later  explain)  in  the  form  of  a  I'  tf*  the  river 
bed  about  30  feet  below.     In   this  way   the  pipe 


line  crossed  the  ship  cliannel  and  rose  again  to  a 
pile  trestle  which  led  to  the  Norfolk  shore.  After 
reaching  the  Norfolk  side,  due  to  a  great  many 
miscellaneous  obstructions,  such  as  the  Norft)lk 
&  Western  Railroad  yards,  which  we  had  to  cross, 
s.'vvers.  submarine  power,  telegraph  and  telephone 
cables  and  gas  mains,  we  had  to  carry  our  cast- 
iron  nuiin  to  a  greater  depth,  which  took  us  be- 
low high  tide  and  gave  us  the  obvious  additional 
trouble  of  lighting  the  tide  water  which  poured 
through  the  oyster-shell-filled  ground  into  our 
ditch.  The  connection  to  the  Norfolk  mains  was 
then  made  with  a  minimum  interruption  of  serv- 
ice. The  length  of  the  20-inch  line  was  about 
l.()50  lineal  feet,  making  a  total  of  about  r),500 
lineal   feet  of  line. 

SINKING    CUANNIX    SPAN 

•'I  will  now  describe  the  building,  launching  and 
>inking  of  the  L'  section  of  the  line  for  the  channel 
span  which,  with  the  speed  of  construction,  were 
the  unique  features  of  this  work. 

"The  bottom  of  the  U  section,  including  the  two 
elbows  turned  upward  on  each  end,  was  joined, 
leaded  and  caulked  on  shore.  This  section  was 
176  feet  long. 

"The  pipe   was   surrounded   by   a   timber   crib, 
made  up  of  two  continuous  beams,  one  on  either 
side  of  the  pipe,  whose  cross-section  was  12x24 
feet.     These  beams  were  built  up  of  2  x  12-inch 
boards  laid  Hat,  breaking  joints  and  well  spiked 
together.     These  were  built  about  180  feet  long. 
Across  these  and  the  enclosed  pipe,  both  above 
and  beiKath  them,  we  placed  5  x  6-inch  timbers, 
slightly    lapped.      Between   the   upper  and   lower 
6  X  6-inch  cross-timbers  we  put  in  fillers  around 
the  pi^>e  and  tied  the  entire  section  of  the  crib 
and  pipe  together  by  means  of  1-inch  bolts  pass- 
ing  through    the   ends   of   the   upper   and   lower 
cross-timbers.     These  cross-timbers  were  placed 
3  to  5  feet  apart  along  the  entire  length  of  the 
beam.     A  double  •v:;-inch  cable  was  then  run  from 
end  to  end  of  the  U.  making  a  turn  around  each 
elbow  and  running  over  the  top  cross-timbers  of 
the  crib.    The  slack  in  the  cable  was  all  taken  up 
bv  means  of  turnbuckles  provided  therefor.     The 
purpose  of  this  cable  was  to  act  partly  as   the 
tension  member  of  a  truss   (the  tension  member 
being  on   top.  as  the  ends  of  our  crib  would  be 
slightly  heavier  due  to  the  riser  pipes  of  the  U), 
but    cliiefly    to    prevent    the   joints    being   blown 
apart  due  to  any  water  hammer  that  might  occur. 
In  addition,  we  carried  vertical   timbers  upward 
behind  the  riser  pipes  of  the  U  from  the  crib  and 
knee-braced    to     it.    and    further    strapped    and 
blocked  the  elbows  and  risers  to  it. 

"When  this  had  been  completed  we  temporarily 
bulkheaded  the  open  ends  of  the  elbows  with 
i)oiler  plate  and  proper  fastenings,  and  tested  the 
line  to  00  pounds  water  pressure.  Finding  no 
leaks  or  weak  pipes,  we  removed  the  water,  re- 
placed the  bulkheads,  and  launched  the  crib  by 
jacking  it  out  uniformly  at  low  tide  on  ways 
I  reviously  constructed.  The  next  high  tide 
floated  the  crib  and  pipe,  which  had  a  net  buoy- 
aiu-\    of    aI)out    12   pounds    to    the    linear    foot   of 
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cril>.      \\\-   ilu'i)   (iiok   hold   (»t    the  cnl*    with    iwo 
•  Icrriciv  lij^htrrs.  carh  hohhiij^'  it  willi  a  t^^hi  lim- 
"II  i-al)li'   slinks  provioiisls    aiiachcd    t..   the  cnl), 
Kiviii^r  US  (,,„,•  points  ,,|*  siippi.rl.     'I  Ik    (uitlit   was 
iIh-11    ((.wrd    into    position    in    the   channel,    where 
KUiilr   pdcs    had    hrcn    <lri\i'n.    two   at    laoh    end 
""!.•  •jii  liihff  side  (.f  thr  iril).    These  piles  hclp.-d' 
'"  li"l<l   the  eril)   in   place  against   the  tide   win!.' 
Miikmn.       Che    cril)    was   entered    hetucen    tin  .r 
pdes    l.y    sprin^jinjn    tlu-    tops   aside.      This   could 
rasdy  he  d<Mie.  the  (>0  fool  piles  havinjr  only  al.oni 
-3    k-el    pem-lration.      The    derrick    li^^htet's    weir 
ki-p'  "II  iIh-  down  stream  side,  when-  they   were 
anchored    and    lashe.l    |,,    il,r    hrid.i^e    fender   piles 
;"id  "iir  pde  trestle.      We  now  also  took  a  strain 
at  the  center  of  the  crib  on  a  previously  attached 
sliMK    with    the    pile    line   of   the    floating   dnv^-r. 
I   lis  .uave  us  six  points  of  sujjjmrt   for  the  cril) 
whde  sinkin.u.      Har^u-s  were  readv  at  cither  end 
"I    the    crdi    with    hot    lead    and    plenty    of    men 
t"ols  and  materials.     We  now  removed  the  buik- 
u-ads   from  the  elbows  and   had  a  third  derrick 
li.i:lit<T  place  the  first  .sections  of  riser  into  them 
.\tt.-r   these   pipes   were   strapped    and    bolted    to 
the    vertical    t,.mbers.    and    the    joints    run    and 
caulked,  we  i)umped  water  into  the  pipe  line  until 
tlu-   bottom  of  the   r   was   full.     1'hen.   slackino- 
otf  a  little  at  a  time  on  all  three  ri^s,  and  ahvavs 
keepin^ji  the  base  of  the  V  level,  we  quickly  sank 
It  until   the  belis  of  the  first  riser  .sections  were 
at    a    convenient    elevation    with    re.spect    to    the 
I'aroes.     Alter  this,  the  ne.xt  sections  were  placed 
run    and    caulked    in    the    same    manner      The.se 
ast    joints    had    previously    had    short    .sections 
kaded  an,    caulked  into  them,  Vhose  appro.ximate 
loiiKth  had  been  determined  bv  soundings      The 
whole  ^^  .as  then  easily  lowered  to  the  bottom      \\'e 
always  had  complete  control.     A  diver  was  readv- 
in  case  ot   trouble   to  make  an   examination    but 
It  was  not  needed.     The  bottom  had  been  slightlv 
leveled   o.i    with   a   clam-shell    bucket.      The    tdp 
tl^e'?re  H '?"  """  ^n'':^  ''''^  connections  made  tL 
ns   the    I     wc-re  kept  above  the  trestle  to  allow 
k.r  se  tlement  o,  the  V.     Later,  chains  which     ad 
>V-/astp.i  on  eitlu-r  side  of  and  at  eaclwm^^^^ 
u;  cnb    were  tastened  to  the  piles  to  prevent 
'u  th  r  settlement  pulling-  the  riser  section  apart 

"    hall  ,.,>    and  as  shipping  had  been  notified 
.t  .aused  l,„le  tr„„hle.     The  clearance  for  "wds 
ah„„  ou,.  p,pe    ,ne  is  ahou,  23  feet  at  lo  v  ti  fe 
We    vere  ahle  to  turn  water  into  the  Ports 
irouth.Norlolk  connection  on  fannan  30   in^Tt    7 
.  a.>s  alter  heing  auarcled  the  contr  "t      T    ■  h 

■ree  days  o,   this  time   were  put   in   dur     .■     1, 
..     K-praye,|.,or    ran,    which    h.-,d    finallv    arrive 
Our  a>eraKe   lorce   «as  al„n,t   350  nK.n      ndtl  c 
experience  cost  \orlolk  close  to  $100  000 

.rac  !!.'■  ';n  ""'I'"',  'T'  "'^'  °'^^''="^  ••""'  "H-  con- 

raitor    a      worked    harinoniouslv    and    deserv,- 

;-  m    credit    ,or   liding    Xorfolk   over   a  tZl^  . 


Walrr  (^(>iKsiirn[)li(>n 
in  Wallham 


Pei-  capita  consumption  was  reduced 
nearly  one-fourth  in  a  year  by  pitcmeter 
survey,  ptoppmg  leaks  so  discovered,  and 
metering.  A  large  part  of  the  loss  was 
through  stuffing  boxes  of  underground 
valves. 


-nin  VP  "^^"^"''^  *'"'  ^'^^'  >^^^'"  '^"^•ng  January  31, 
ifZU,  Henry  F.  Heal,  city  engineer  and  superin- 
tendent of  the  Water.  .Street  and  Sewer  Depart- 
ment, gives  encouraging  reports  concerning  the 
reduction  of  water  waste  during  that  vcar  in 
Waltham,  Mass.  The  total  amount  pumped  for 
the  year  was  203  millicm  gallons  less  than  in  1918, 
decreasing  the  daily  per  capita  consumption  from' 
7HA  to  50.2  gallons. 

A   pitometer  survey   of   the  entire   distribution 
system  w;as  made  during  May  and  June,  and  in 
addition  /65  new-  meters  were  installed,  making 
the  system  91.2  per  cent  metered.    It  was  expected 
that  still  further  reduction  in  the  waste  and  loss 
would  be  effected  by  continuing  the  repairing  of 
leaks  which   had   been   located  bv  the  pitometer 
survey.     It  was  calculated  that  the  waste  of  water 
averaged  51.6  gallons  per  capita  per  dav  in  1918 
36.8  gallons  during  the  first  half  of  1919  and  296 
gallons  during  the  latter  half  of  1919.    The  waste 
(the   night   loss    being   taken    as   the   amount   of 
waste)    was   a   maximum   of  62  gallons   in    1913 
uhen  25  per  cent  of  the  services  were  metered' 
and  decreased  gradually  to  43.7  gallons  in   1916 
uith  .-13  per  cent  of  the  .services  metered.     During 
the  next  two  years,  although  the  percent  of  serv- 
ices metered  increased  to  76.6  per  cent,  the  waste 
also  increased  to  51.6  gallons.    That  this  increase 
was  due  to  leaks  in  the  svstem  rather  than  waste 
do  a   considerable  extent  at   lea.st)    is  indicated 
i)\    the  tact  that,  following  the  pitometer  survey 
and  the  repair  of  leaks  discovered  bv  it    the  loss 
was  cut  down  to  32.6  gallons  per  capita  per  dav 

o.Ti^on^^V^'"  '■''■"'"''^^'"  ^^''>'  ^'^"sumption  was 
?  .-7  onn  ■^^''^"""•^-  the  maximum  for  one  dav  was 
-.4//,yuU.  on  January  /.  and  the  minimum  on  Sen- 
leiKl)er  3.  was  1.677.200.  '         " 

Foliowing  the  survey  of  the  svstem  in  Mav  and 
.lune,  the  1  itometer  Company,  under  date  of' Tune 
-4  submitted  a  report  giving  the  following  facts 
and  conclusions : 

Water  is  supplied  to  the  svstem,  bv  two  pump- 
ing stations  drawing  the  .supplv  from  wells  and 
l>umping  into  a  concrete  stand-pipe. 

The  distribution  .system  comprises  61  miles  of 
mains  trom  24  inches  to  2  inches  in  diameter  " 
I  here  are  4,300  .services. 

The  cons^umption  is  practicallv  all  domestic. 
l>us.ness  and  public,  with  only  a  small  amount  of 
iiMnutacturing:  under  which  conditions  if  the 
svstem  were  fully  metered,  the  consumption 
should  be  as  low  as  in  the  neighboring  suburban 
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cities  of  the  Metropolitan  Water  District,  or  about 
45  gallons  per  day. 

The  survey  located  some  large  sources  of  loss, 
among   these   being   250,000   gallons   a   day   lost 
from     leaking    stuffing    boxes    of    underground 
valves.     Also   115.000  gallons  a  day  from Jeaks 
discovered  brought  the  total  up  to  at  least  4UU,- 
000  gallons.     Watering  troughs  were  reported  as 
a   source   of   unnecessary   waste,   from   20,000  to 
3S  000  gallons  per  day  being  used  at  each,  which 
was  considered  much  more  than  was  necessary. 
The  leakage  around  valve  stems  was  reported  by 
districts,  four  in  one  district  leaking  at  a  total 
rate  of  55.000  gallons  a  day,  four  in  another  dis- 
trict at  40.000  gallons,  three  in  another  district  at 
44.000  gallons,  and  twelve  in  another  wasting  120,- 
000  gallons  per  day.  j  ^    u^ 

Two  6-inch  compound  meters  were  found  to  be 
under-registering,  one  of  them  13  per  cent  and  the 
other  2/2  per  cent.  Other  large  meters,  24-inch 
and  12-inch,  however,  were  found  to  be  register- 
ing correctly.  Of  the  two  pumps,  one  was  found 
to  have  no  measurable  slip,  while  the  other  show- 
ing a  slip  of  7.5  per  cent. 


been  considered  for  the  last  thirty  years  and  he 
believes  that  the  time  is  now  ripe  for  a  compre- 
hensive study,  including  storage  reservoirs  on 
both  higher  and  lower  levels,  hydro-electnc  power 
possibilities,  canal  and  other  irrigation  distribu- 
tion and  careful  estimates  of  the  amount  of  water 
available  in  the  different  localities.  Mr.  O'Shaugh- 
nessy  concludes  by  stating  that  California  can 
sustain  a  population  of  thirty  million  people  with 
the  proper  storing  and  distribution  of  the  water 
resources. 


Comprehensive  Water  Development 
for  California 


A  plan  for  the  solution  of  the  water  problem  of 
northern  California  has  been  proposed  by  Col. 
Robert  B.  Marshall,  who  was  for  several  years 
connected  with  the  U.  S.  Geological  Survey. 
This  plan  was  proposed  in  March,  1919,  in  an 
open  letter  to  Governor  Stevens,  since  which 
time  Col.  Marshall  has  been  perfecting  the  details 
of  the  project  and  making  it  known  to  the  citi- 
zens, and  it  is  expected  that  it  will  be  presented 
next' winter  to  the  State  Legislature. 

The  plan  includes  the  construction  of  a  series 
of    storage    reservoirs    in    the    mountains,    with 
canals  on  both  sides  of  the  Sacramento  and  San 
Joaquin  vallevs,  and  the  reclamation  of  all  avail- 
able land  in  these  and  adjacent  valleys,  estimated 
at  approximately   12  million  acres.     Under  pres- 
ent conditions  the  project  is  estimated  to  cost  be- 
tween 600  million  dollars  and  750  million  dollars, 
or  a  tax  of  about  $50  to  $60  an  acre  on  the  land 
reclaimed.    It  is  believed  that  it  would  add  to  the 
wealth  of  California  ten  or  fifteen  times  the  cost 
of  the  project,  while  an  equal  amount  would  be 
contributed  bv  the  water  power  development  and 
industrial  stimulus.     It  would  also  solve  the  Sac- 
ramento river  flood  problem  and  provide  an  ade- 
quate municipal  supply  for  the  cities  around  San 
Francisco  bay,  Los  Angeles  and  even  more  dis- 
tant cities  for  the  next  one  hundred  fifty  years. 
City    Engineer    M.    M.    O'Shaughnessy    of    San 
Francisco  approves  the  project,  referring  to  the 
fact  that,  owing  to  the  depletion  of  underground 
waters  in  Santa  Clara  valley,  the  well  water  con- 
dition there  is  serious,  while  the  orchards  will  be 
destroyed  unless  the  level  of   the  ground   water 
can  be'  preserved.     He  writes  that  the  irrigation 
development  up  to  date  has  been  confined  to  ef- 
forts by  individual  corporations  and  a  few  local 
districts,  but  no  broad,  comprehensive  plan  has 


To  Investigate  Elizabeth^s  Water  Su|)ply 

The  Rotary  Club  of  Elizabeth,  N.  J.,  on  Sep- 
tember 29,  on  the  recommendation  of  a  committee 
which  had  previously  been  appointed,  adopted 
resolutions  stating  that  it  viewed  with  great  con- 
cern the  conditions  in  regard  to  the  water  supply 
of  that  city  (which  is  furnished  by  a  private  com- 
p-^ny)    and  that  the  mayor   and  city   council  be 

ged  to  take  immediate  action. 

The  committee  reported  that  for  some  time 
past  actual  shortage  in  the  supply  had  been 
avoided  only  by  borrowing  from  neighboring 
communities  and  because  of  the  abundant  rain- 
falls of  the  past  three  years.  Neither  of  these  can 
be  depended  upon  in  the  future,  and  immediate 
provision  is  necessary  to  guarantee  a  sufficient 
supply  to  the  city.  It  recommended  that  experts 
be  employed  to  advise  with  the  city  as  to  how 
the  condition  can  best  be  met.  The  water  com- 
pany has  stated  that  it  is  unable  to  finance  any 
scheme  for  an  increased  supply  and  it  was  there- 
fore suggested  that  the  city  either  purchase  the 
entire  plant  and  rights  of  the  Elizabethtown  Wa- 
ter Company  or  that  it  finance  extensions  to  be 
made  by  that  company. 


Virginia  Highway  Statements 

The  Travelers'  Protective  Association,  Post  A, 
recently  asked  the  state  highway  commissioner  of 
Virginia,  G.  P.  Coleman,  to  publish  detailed  in- 
formation concerning  the  activities  in  his  depart- 
ment With  this  end  in  view,  Commissioner 
Coleman  has  divided  the  state  into  sections  and 
has  announced  that  he  will  give  to  the  newspapers 
of  each  section  periodical  reports  upon  the  roads 
built  in  such  section. 

Sections  of  roads  in  the  state  system  which  have 
hitherto  been  improved  by  either  the  counties  or 
the  state  are  now  being  maintained  by  the  depart- 
ment from  the  automobile  fund,  but  75  per  cent 
of  the  roads  are  unimproved,  and  no  provision 
has  been  made  by  the  general  assembly  for  main- 
taining them.  Practically  no  funds  were  avail- 
able for  highway  work  until  the  fall  of  1919  and 
the  beginning  of  1920.  Under  the  previous  metho( 
of  road  building,  short  sections  of  highways  had 
l.eeii  built  here  and  there  but  not  connected  up. 
and  the  connecting  up  of  these  into  continuous 
routes  will  not  be  possible  until  funds  have  been 
provided  that  can  be  used  for  this  purpose. 
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Sewage  Treatment  Experience 

ExpcricMico  in  any  line  is  the  best  teacher  when 
it  is  properly  api^rehended  and  taken  advantage 
of;  and  tliis  >liould  ai)i)ly  to  sewage  treatment  as 
to  other  matters,  rnfortunately.  in  the  United 
States  experience  with  operating  sewage  treat- 
ment plants  has  probably  been  the  basis  of  less 
advance  in  the  science  and  art  than  has  that  ob- 
taiiu-d  in  experimental  plants.  And  yet  there  can 
be  no  i|uestion  that  experience  in  the  former  could 
and  should  be  more  reliable  and  instructive  than 
knowledge  obtained  from  the  coniparati\ely  short 


runs  of  tcsling  plants  of  tem|)orary  construction, 
IK,  iiiattcr  what  their  si/.e.  'ihe  reason  ior  this 
,,,iiditioii  of  affairs  is  that  so  few  sewage  treat- 
ment plants  arc  in  the  charge  of  competent  men 
with  lechni(  a!  knowledge  and  provided  with  suf- 
licient  assistants  and  opi)ortunity  to  ki-ej)  accurate 
records  of  the  operation  of  the  plant  and  study  the 
cffci  t  of  minor  variations  of  j^ractice  in  operating 
it.  Too  many  jjlants  (jperatc  without  any  man- 
.igement  whatever  that  is  w(jrthy  of  the  name. 

One  of  the  few  exceptions  to  this  is  the  Fitch- 
burg,  Mass.,  plant,  the  operation  of  which  during 
its  sixth  year  is  outlined  in  this  issue.  Kach  year 
of  these  six  has  taught  the  superintendent  of  the 
plant  some  valuable  lessons  concerning  the  opera- 
tion of  Jmhoff  tanks,  si)rinkling  filters  and  others 
of  its  features,  which  information  he  has  gener- 
ously shared  with  others  through  his  annual  re- 
ports. Possibly  the  most  interesting  feature  of 
last  year's  experience  was  the  lessons  learned  con- 
cerning the  use  of  combined  sewers  for  collecting 
the  sewage  treated  by  the  plant,  which  sewers 
carried  considerable  grit  into  the  tanks  in  spite  of 
the  u.se  of  grit  basins  and  chambers  and  the  pres- 
ence of  a  long  inverted  siphon  in  the  main  outlet 
line  leading  to  the  plant ;  and  the  effect  of  this  col- 
lection of  grit  in  the  tanks,  including  the  appar- 
ent stimulation  of  foaming. 

When  every  plant,  large  and  small,  is  operated 
and  studied  with  as  much  care  and  skill  as  this 
one,  the  science  and  technique  of  designing,  build- 
ing and  operating  such  plants  will  advance  much 
more  rapidly  and  wisely. 


Hydraulic  Engineering 

Probably  at  no  previous  time  has  there  been  un- 
der discussion  anything  like  the  number  and  the 
magnitude  of  projects  involving  hydraulic  engi- 
neering as  at  the  present.  In  this  country,  the 
Federal  legislation  designed  to  promote  the  devel- 
opment of  water  power  throughout  the  country, 
and  the  dozen  or  more  projects  for  canals,  from 
the  modest  ones  limited  to  a  county  to  the  am- 
bitious project  for  bringing  ocean  steamers  by  the 
St.  Lawrence  canal  to  the  Great  Lakes,  are  fa- 
miliar to  all.  There  seems  to  be  a  similar  spirit  in 
European  countries  also,  as  well  as  in  South 
American  ones.  For  instance,  under  date  of  Oc- 
tober 24  the  "French  Commission"  (a  sort  of 
French  information  bureau  to  Americans)  an- 
nounces that  the  Commission  des  Forces  Hydrau- 
lique  reports  nine  million  hydraulic  horse  power 
theoretically  available  in  France,  of  which  1,165,- 
000  h.  p.  is  in  use  and  500,000  additional  is  being 
equipped,  while  six  tnillion  more  should  be  utilized 
within  the  next  fifteen  years,  when  France  would, 
it  was  estimated,  be  third  among  the  nations  in 
water  power  de\elopment.  The  British  informa- 
tion bureau  in  this  country  on  the  following  day 
announced  that  the  British  government  has  begun 
an  investigation  into  the  water  power  resources 
of  the  I'nited  Kingdom  and  has  already  reported 
favorably  ui)on  nine  schemes  in  Scotland  aggre- 
gating 183.500  h.  p.  and  recommends  that  England 
and  Wales  be  divided  into  water  power  districts 
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with  a  \  ic-\v  to  sccuriiii^  the  best  (U'vclopiiu'iit  of 
such  power. 

The  utilization  of  these  jxiteiitial  powers  in- 
volves both  promotion  and  engineering,  and  the 
indications  are  that  the  development  of  them  into 
realities  will  call  for  a  considerable  amount  of  en- 
oinecrino-  adxice  and  supervision  during  the  next 
few  years,  furnishing  an  excellent  opening  for 
those  who  have  made  a  specialty  of  hydraulic 
enoineering. 


Concrete  and  Bituminous  Pavements 
in  New  York  Slate 

Inder  the  above  heading  an  article  appeared 
in  the  .September  18th  issue  of  Pitblu-  \\'(ikks 
giving  a  number  of  figures  relative  to  highway 
lettings  in  Xew  \'ork  State,  the  significance  of 
which  appeared  to  be  chiefly  that,  although  the 
highway  commission,  in  a  repf)rt  published  the 
first  of  the  year,  estimated  that  the  cost  of  con 
Crete  and  bituminous  macadam  pavements  would 
be  about  the  same,  bids  received  this  year  were 
considerably  lower  for  bitvmiinous  macadam  than 
for  concrete;  and  also  that  there  is  more  difficulty 
this  year  in  obtaining  bids  on  concrete  than  on 
bituminous  macadani.  We  have  just  received  a 
letter  from  the  first  deputy  commissioner  of  the 
Xew  \'ork  State  Highway  Department  comment- 
ing upon  this  article,  which  coniimimcation  we 
publish  below. 

The  writer  of  this  letter  cites  figures  for  four 
lettings  made  tljis  year,  for  some  reason  (which 
he  does  not  state)  omitting"  all  reference  to  let- 
tings held  on  May  5,  June  7  and  July  2,  and  in- 
cluding that  of  August  10,  the  figures  for  which 
were  not  available  to  us  when  our  article  was  pre- 
pared. This  being  the  case,  it  is  rather  remark- 
able, not  that  Mr.  Schultze's  figure  differ  from 
ours,  but  rather  that  there  is  so  much  similarity 
between  them. 

Taking  the  first  point,  that  of  cost ;  his  figures 
show  that  the  average  of  the  low  bids  at  these 
four  lettings  was  $34,925  per  mile  for  concrete 
and  S1(S,894  for  bituminous  macadam.  Disregard- 
ing the  two  completion  contracts,  the  bituminous 
macadam  averages  $24,330.  Making  allowance 
for  the  different  widths  of  pavements  as  closely 
as  the  figures  at  hand  permit,  it  appears  that 
the  concrete  pavements  averaged  about  15  per 
cent  wider  than  the  bituminous  macadam,  and 
adding  15  per  cent  to  the  bituminous  macadam 
price,  this  becomes  $27,980  per  mile,  which  is  still 
considerably  less  than  the  $34,925.  Consequently, 
the  figures  of  Mr.  Schultze's  four  lettings  seem  to 
pro\e  the  same  point  brought  out  by  our  figures 
for  all  si.\  lettings,  that  Xew  York  builds  bitumi- 
nous macadam  highways  for  much  lower  cost 
than  it  does  concrete. 

.As  to  the  other  point,  the  percentage  of  bitu- 
mincjus  macadam  and  of  concrete  projects,  re- 
specti\ely.  which  were  bid  upon  at  these  lettings, 
the  figures  based  upon  Mr.  Schultze's  four  let- 
tings do  not  vary  considerably  from  ours  for  con- 


crete and  water-bound  macadam,  but  do  vary  for 
bituminous  macadam.  This  might  be  accounted 
for  by  the  figures  of  the  three  lettings  omitted, 
but  as  a  matter  of  fact  is  affected  considerably  by 
a  difference  between  his  figures  and  ours  for  the 
letting  of  of  March  18.  which  we  are  not  able  to 
reconciU'.  His  figures  show  21  projects  in  the 
letting  and  only  11  bid  upon.  Jn  the  issue  of 
F*i'i!i.u  W'ouKS  of  .\pril  3  we  have  given,  as  re- 
ceived from  the  department,  bids  received  at  this 
letting  which  seemed  to  indicate  that  of  14  ce- 
ment concrete  contracts  offered,  8  were  bid  upon 
and  that  of  f>  bituminous  macadani  contracts  of- 
fered all  w  I're  bid^  up(^n,  instead  of  only  3,  as  given 
in  this  letter.  lb)wever.  the  matter  does  not 
seem  lo  us  to  be  a  \ital  onv,  since  the  general 
statemenl  iliat  it  has  been  more  difficult  to  con- 
struct concreli-  roads  than  bituminous  ones  dur- 
ing the  year  1920  is  borne  out  by  the  common  ex- 
perience of  highway  departments  and  municipal- 
ities throughout  the  Xorth  .Atlantic  states. 

As  lo  the  thickness  of  the  pavement,  Mr. 
Schull/.e">  letter  indicates  that  most  of  the  con- 
crete pavements  averaged  Syj  inches  thick,  al- 
though occasional  instances  are  cited  of  those 
which  a\eraged  J'/j  inches.  The  last  sentence  in 
our  article,  "The  bituminous  macadam  is  under- 
stood to  be  13  inches  thick,"  was  not  given  as  a 
posit i\i'  statement  because  we  did  not  have  fig- 
ures showing  definitely  the  thickness,  but  we  had 
been  informed  by  one  of  the  engineers  of  the  de- 
partment that  last  year  and  this  the  majority  of 
the  bituminous  macadani  pavements  were  being 
made  13  to  15  inches  thick. 

In  view  of  the  abo\e,  we  must  confess  that  we 
cannot  "appreciate  how  misleading  your  article  is 
as  to  the  comparison  costs  per  mile." 

Editor.   [•iBi.ic  WoKK.-^. 

240  W'e.st  :!9tli  Street.  Xew  York  City. 

Dear  Sir  : 

Referring  to  your  article  in  the  September  18.  1920.  is- 
sue of  Public  Works,  I  wish  to  call  your  attention  to  the 
followiufj  facts,  making  special  reference  to  your  cost  per 
mile  used : 

In  the  four  lettings  lields  by  the  Xew  York  State  High- 
way Department,  the  following  table  shows  the  percentage 
of  total  mileage  l)id  in  1920.  through  August  10.  1920,  let- 
ting; the  number  of  concrete  bituminous  and  water-bound 
roads  in  each  letting  and  tlie  number  of  eacli  type  bid 
upon  : 


Letting 
of 


Miles   Bid  ca        Miles  Not  Bid  on    %  of  Total 

Mileage  Bid  on 


2  *       ^ 


2  M 


"5    ^ 


Ian.     30     10.4J  20.94  15.13 

Mar.    18    .^8.99  11.82  0 

Apr.     16    8..^2  2..15  8.34 

Aug.    10    2.71  0  0 

Total      60.45  35.11  23.47 


.18.90 

5.24 

0 

21 

80 

100 

2i.^2 

H.46 

6.98 

63 

45 

0 

17.65 

10.70 

0 

32 

18 

100 

0 

8.85 

0 

100 

0 

0 

79.87 

39.25 

6.98 

43 

47 

77 

Letting  No.  of  Roads  InLetting 

of                        Tone.  Bit.   Mac.  VV,  R. 

Ian.    .50    14  -i  2 

Mar.    18    U  6               1 

Apr.     16    9  4               1 

Aug.    10    3  1  0 

Total     40  '15  4 


No.  of  Roads  Bid 


Cone.     Bit.  Mac.     W.  B. 
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\l  It. Ill-  c..ii>lr(nti..ii  IilliiiKs  lul'l  |»n'vi(.iis  !<•  Srl'linilui 
18  lU-M)  by  the  New  Y^irk  Stair  llinluvay  IX-paitmciil  tins 
vrar  la  |)cr  fi-iit  ..f  the  iniliaKi  ft  ttiiH.it  loiiirvtc-  pavi- 
iucnts  nit.rf.l  was  I. id  iiiu".  ■i^  P't  "•"<  "^  ''i^'  •  iinu'iii..ii'> 
maca.hM.i  milea;..-  and  71  |.cr  cnit  nf  »lu-  wal.r  h.mii.l 
mac;'dain.  Tlu n-  wi-n-  10  n-nuiii  t* mrrif  mads.  ..t  whu  . 
:;o  wiT«-  awar.lr.l;  i:.  I  itnuiinniis  lUiHachiin  n.ad  ,  of  wimli 
7  wtTi-  awardi-d;  whih  hms  svi-ic  ri-cnvcd  on  a  out  ot  I 
watcr-hoiind  rt  ads.  ,       ■     i  i 

AvrraKiiiU  iIh-  i-iiKineiT's  istimati^  ol  all  <>|  tlir  madN 
and  ihi-  hKuri-s  of  liio  l.iwi-st  hidder  for  cacli  coiitrad 
awardiMl.  wi'  lind  the  avriaKf  eiiKiiuTrs  estimate  per  mile 
for  eomrele  iii  tiie  I0  mads  advertised  to  he  $:ir..'.ll'.t  per 
mile  and  on  the  I.",  hiiiiminons  loads  to  he  $24,(l.'>;t.  1  In- 
average  of  the  l..\v  hids  .  n  the  U'O  eoiierete  roads  is  $a»,'.»:i:. 
per  mile;  ..n  the  7  hiliiminous  macadam  $1M.S<.M.  However, 
of  the  7  hitiiminoiis  maeadam  eontraets.  2  were  complelum 
coiitraels  with  71  per  eeiil  and  :.»  per  cent  apiiroxiinately 
,rk  done  hv  former  eoiilractors.  DisreKar(hnK 
eoini.Ielioiicnntraeis  and  averajs'inK  the  low  hitU 
new    hilnminoMs   eonlraels.   the   cost    per    mile    is 


of    the 
these  iw 
of    the 

$24.aao. 

In  tin 
concrete 
the    low 


|ainiar\  auili  Uiiin^i  tlie  enKiiuir's  csinnates  on 
siiowed"  an  average  of  $aa,;ii:.  for  II  roads  and 
hids  on  •>  contracts  averaKcd  $a.".,si:i.  in  tlie 
Mareli  is.  1>»2<).  letting  on  14  roads  liie  average  was  $a:.,- 
714  for  the  ennmeer's  estimate  and  on  llie  S  ctinlracts  hid 
the  averane  of  the  low  liids  was  $ai,.V.l7  per  mile.  In  the 
.\pril  lt>  11>~H).  lettin.n  on  •••  concrete  roads  the  average  of 
the  engiiieer's  estimates  was  ^fas.,?.")'™'  and  for  the  a  roads 
awarded  the  average  of  the  low  hids  is  $a'.).::a4  per  mi)e 
In  August  II).  1U2().  letting  the  average  of  the  engineers 
estimates  on  the  a  concrete  roads  was  $!)t),22()  ))er  mile 
and  an  average  of  the  low  hids  (m  the  a  roads  was  $<)(). l.'H. 
The  high  average  was  (Uw  to  extra  wide  pavement  as 
shown  in  detail  later. 

The  average  cost  per  mile  on  concrete  and  liitmninoiis 
inacailam  cannot  he  compared  on  account  of  various  lac- 
lors  differing  for  each  type.  For  instance,  in  tiic  January 
amli  letting,  of  the  <i  concrete  let,  2  were  l(j  feel  wide 
while  4  were  for  greater  widths  ii|)  to  a.s  feet  wide  and 
for  a  short  stretch  as  high  as  ">«  feet.  The  hiluminoiis 
macadam  widths  for  three  roads  let  were  12,  I J  and  Hi 
feet.  Multiplying  the  length  and  width  of  each  road  for 
each  type  and  dividing  by  the  total  length,  the  concrete 
roads. show  an  increase  in  width  of  ai)proxiniately  is  per 
cent.  The  thickness  of  the  concrete  pavements  ran  .")-(>-.") 
inches  parabolic  on  two  roads  and  Ci-S-C  inches  on  four 
and  all  were  reinforced.  The  thickness  of  the  road  metal 
for  bituminous  macadam  ranged  from  t>  inches  to  12  inches. 

In  the   March   18,   1920,  letting  the  H  concrete   roads  let 


were  all  Id  feet  wide  and  the  a  bituminous  macadam  roa<ls 
were  14  feet  wide.  All  concrete  thicknesses  but  one  were 
.■>-(l-.'»  inches  and  all  w  re  reiiifireed  while  the  road  inetal 
thickness  on  the  bituminous  roa<ls  ranged  from  (i  inches 
III    II    inches. 

Ill  the  April  lO,  i;  2<',  lelling  the  .'!  concrete  contracts  let 
were,  respectively.  1(1,  Hi  and  IN  feet  in  width  and  the 
thickness  ranged  tiom  .')  'i-5  inches  for  the  smaller  to 
(i-7Vit-(>  inches  for  the  larger  wiflth.  The  one  bituiTiinous 
road  let  had  a  road  metal  thickness  of  11  inches  and  was 
14    feet    wide. 

In  the  August  H),  r.)2(t.  li  itiiig  ilic  a  concrete  roads  let 
varied  from  If.  feet  to  is  fed.  with  the  larger  percentage 
i.f  widths  over  Hi  feel.  The  thickness  ranged  from  (j  inches 
minimum  to  K%    inches  maximum. 

'i"he  article  in  I'uiti.u  Wokks  in  the  .September  in,  1020. 
issue  is  open  trj  severe  criticism  principally  on  account  of 
the  unbalanced  comparison.  To  arrive  at  a  cost  per  mile 
of  c(jncretc  roads  and  comiiare  same  with  a  mile  cost  of 
bituminous  road  of  lesser  width  gives  no  relative  com- 
parison and  such  iii'les  costs  are  decidedly  untrue.  I  In- 
average  of  the  thickness  on  the  7  contracts  awarderl  pre- 
vious to  September  18,  1920,  is  under  1  I  inches,  aiul  in  no 
case  was  there  a  bitimiinous  macadam  contract  lei  with  a 
road  metal  tiiickness  of  I  a  inches,  as  mentioned  in  the  last 
line  of  the  Sei)temljcr   istii  article. 

With  the  alxjve  information  at  hand,  you  can  readily  ap- 
preciate how  misleading  your  article  is  as  to  the  com- 
l)arison  costs  per  mile. 

We  believe,  however,  that  Public  Works  has  no  desire 
to  give  other  than  the  true  information,  and  feel  sure,  upon 
receipt  of  the  above  figures  you  will  be  glarl  trj  correct  the 
impression   which   your  article  gives. 
Yours  very  truly, 

.Statk  Ki(;(iw.'\v  Co.vi.m  is~ion. 

By   Paul   Schultze, 
Hirst   Deputv    ( 'nnniii^.i.  .ik  i  , 


The  A.  S.  M.  I.  Si.  Louis  Comcntion 

It  was  our  intention  to  gi\e-  in  this  issue  llir 
conclusion  of  iiiir  description  (jI'  the  St.  Louis 
convention  oi  I  he  American  .'■society  lor  Munici- 
])al  Improvenienls.  hnt  this  is  prevented  by  the 
loss  of  the  niainiscripl  1)\  the  printer.  We  hope 
to  give  it  ne.xl  week  instead.  Below  we  reproduce 
a  photoj;raph  of  the  exhibits  at  the  convention, 
i'hc  arrangement  and  decoration  were  unusually 
effective. 
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Hoisting  and  Conveying 

System  For  Heavy 

Trench  Work 


Equipment    installed    for    handling    large 

amount  of  heavy  materials  for  deep  open 

excavation   and    subway    construction 


The  construction  of  the  Interborough  Subway 
System  in  Manhattan,  l^rooklyn  and  Oueens 
Boroughs  presented  many  diverse  problems  of  en- 
gineering and  permitted  the  adaptation  of  various 
tvpes  of  construction  plant  to  offset  the  dimin- 
ished and  high-priced  labor  supply  v^'hich  con- 
fronted contractors  during  the  war. 

That  portion  of  the  subway  system  known  as 
the  Eastern  District  Section  in  Metropolitan  and 
Bushwick  avenues.  Brooklyn,  was  constructed  by 
a  company  formed  of  a  combination  of  the  Mason 
&  Hanger  and  MacArthur  Bros,  firms.  Edgar  A. 
Groves,  chief  engineer  of  Mason  &  Hanger  Co., 
was  in  charge  of  the  work  and  plant  layout. 

This  section  of  the  subway  joined  the  eastern 
portal  of  the  14th  street  tunnel  under  the  East 
river  and  consisted  principally  of  cut  and  cover 
work,  involving  an  average  excavation  of  approx- 
imately 50  feet.  Tt  was  necessary  to  excavate  the 
soil,  removj  it  to  the  waterfront  by  trucks  Jind 
handle  concrete,  steel  and  other  materials. 

A  svstem  of  overhead  lateral  conveyors  was  de- 
vised and  installed  over  the  work,  dismantled  and 
re-erected  as  the  work  progressed.  This  system 
was  a  ramification  of  the  suspension  cableway 
plant  of  which  the  S.  Flory  Mfg.  Co.  was  the 
pioneer  builder  and  which  it  has  installed  on  many 
prominent  enyineering  proiects.  such  as  the  Ken- 
sico  dam  and  Gilboa  dam  of  the  Catskill  aqueduct, 
Xew  York  State  barge  canal,  etc. 

These  convevors  w^ere  made  of  yellow  pine  tim- 
bers supporting  a  central  I  beam  track,  on  which 
^  trolley  carriage  traveled,  the  conveving  rope  be- 
ing attached  to  each  end  of  carriage.  Two  sheaves 
were  placed  in  the  lower  portion  of  the  carriage 
for  handling  the  hoisting  line  and  fall  block  with 
hook.  End-dump  buckets  were  used  to  handle 
excavating  materials  from  the  cut  to  the  trucks 
and  concrete  from  the  mixers  to  the  job. 

Each  of  the  four  plants  was  operated  by  a  50 
h.  I).  Flory  double  tandem  friction  drum  electric 
hoist  with  friction  and  brake  levers  arranged  in  a 
battery  alongside  of  controller.  The  hoists  were 
geared  for  a  traversing  speed  of  300  feet  per  min- 
ute, hoisting  on  a  two-part  lino  at  150  feet  per 
minute.  The  conveyors  were  from  200  to  300  feet 
I()n«-  and  handled  loads  up  to  5  tons. 

The  plants  were  operated  continuously  for  four 
years,  at  times  for  24  hours  a  div.  The  cost  of 
repairs  on  the  four  hoists  for  the  entire  period 
(Vu]  not  exceed  $200  and  the  contractors  state  that 
the  machines  were  in  first-class  condition  at  the 
completion  of  the  work. 


Movuldc  (;<mslrii(iioii    rrollry   Liiir 

About  300  trains  per  day,  each  made  up  with  ten 
Kvyard  and  20-yard  side-dump  cars,  delivered 
24,()0{)  yards  of  earth  and  rock  spoil  to  a  245-acre 
dump  vard  that  was  being  filled  in  to  a  nia.ximum 
depth  of  ()0  feet  with  part  of  the  15,000,000  yards 
of  excavation  from  the  (Jueenstown-Chippevva 
power  canal  near  Niagara  Falls. 

The  spoil  was  hauled  about  tw^o  miles  from  the 
center  points  of  the  canal  by  50-ton  electric  loco- 
motives on  standard  gage,  well-ballasted  double 
tracks  that  were  shifted  transversely  to  allow  the 
bank  to  be  built  out.  The  locomotives  were  op- 
erated by  a  trolley  line  supported  on  horizontal 
cantilever  beams  that  projected  7  feet  beyond  the 
faces  of  the  A-shape  towers  to  give  clearance  for 
excavating  machines  between  the  latter  and  the 
track. 

In  order  to  conform  to  the  varying  positions  of 
the  track,  the  towers  were  each  mounted  on  four 
flanged  wheels  that  ran  on  short  sections  of  light 
track  which  were  taken  up  in  the  rear  and  laid 
down  in  advance  as  required. 


Grooved  Spikes 

Grip  spikes  6  inches  long  under  the  head  and 
H  inch  in  diameter  with  longitudinal  grooves 
making  four  slightly  twisted  wings  extending 
nearly  full  length,  have  been  tested  at  Columbia 
University  together  with  plain  spikes  and  screw 
spikes  driven  into  solid  wood  and  also  into  yi- 
inch  holes. 

Compared  with  a  cut  spike  driven  into  solid 
wood  as  100  per  cent,  cut  spikes  in  a  hole  develop 
93.1  per  cent,  grip  spikes  129.3  without  holes  and 
122.7  with  holes,  and  screw  spikes  with  holes 
172.9.  Various  woods  were  tested  and  maximum 
result  was  for  a  screw  spike  driven  in  a  hole  in 
white  oak  timber  that  developed  a  holding  power 
of  15,560  pounds.  The  next  best  result  was  with 
grip  spikes  in  a  hole  in  white  oak  timber  develop- 
ing 11,800  pounds  against  10,300  pounds  in  the 
same  timber  without  a  hole.  The  cut  spikes  driven 
in  the  same  timber  with  a  hole  developed  8,700 
pounds  and  without  a  hole  9,020  pounds.  The 
poorest  result  was  for  a  cut  spike  in  a  hole  in 
Douglas  fir  developing  3,539  pounds. 

Additional  experiments  made  by  driving  the 
spike,  pulling  it  '4  inch  and  then  repeating  the 
operation  twice  so  as  to  approach  the  condition  of 
track  spikes  that  worked  loose  and  are  re-driven, 
showed  that  the  grip  spike  was  29  per  cent  more 
efficient  th^n  the  cut  spike  and  that  the  screw 
spike  was  78  per  cent  better  than  the  cut  spike 
in  chestnut  ties. 


Deep  Foundation  Sheeting  Eliminated 

The  excavation  for  a  land  pier  of  the  seven- 
span  highway  arch  bridge  over  the  Miami  river 
at  Hamilton.  Ohio,  has  been  satisfactorily  ac- 
■'nrnplished  by  a  dragline  machine  without  re- 
quiring the  driving  and  pulling  of  steel  sheet 
piles  and  the  hand  excavation  and  direct  hoisting 
of  materials  often  involved  in  work  of  this  nature. 
The  28  X  62-foot  concrete  pier  has  a  footing  of 
1 50  wooden  foundation  piles,  cut  oflF  26  feet  below 
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watri  Kv«l  111  tlu-  .Klj.ncnl  river.  Tlif  soil  con- 
sists of  10  feet  of  river  gravel  and  4  to  H  f(«t  of 
clay  ovcrlyiiiK  the  stratum  of  cemented  ^'ravel  at 
the  bottom  of  the  excavation. 

As  there  was  i)lenty  of  available  room  and  no 
adjacent  slructures  to  be  endangered,  no  attempt 
was  made  to  retain  the  sides  of  the  excavation, 
and  the  material  was  removed  by  a  class  14 
Miicvrus  machine  with  a  ()()-f«H)t  boom  and  a  1  Vi- 
yard  bucket  workini;  under  water  that  dug  the 
I)it  with  the  recjuired  bottom  dimensions  and 
with  side  slopes  of  about  1  on  2.  .Mthou^h  this 
involved  three  or  four  times  a«  much  excavation 
as  would  be  re<iuired  for  a  sheeted  pit,  the  total 
cost  was  less  and  the  work  was  more  .satisfactory 
than  it  was  estimated  would  be  the  case  with 
sheetinp:  and  clamshell  or  hand  digging. 

.\fter  the  excavation  had  been  completed,  the 
water  was  innn])ed  out  for  a  fortunate  rise  in  the 
river  at  about  the  same  time  brought  down  so 
much  sediment  that  the  flow  through  the  upper 
stratum  caused  it  to  silt  up  rapidly  and  the  seep- 
age into  the  pit  was  soon  diminished  50  per  cent. 
No  difticulty  was  encountered  in  keeping  the  j)its 
dry  while  the  foundation  piles  were  driven  and 
cut  off.  forms  erected,  and  the  pier  concreted. 


Pay  on  Georgia  Highway  Work 

riie  COunty  Hoard  of  Roads  sitting  at  Rome, 
(ia..  has  adopted  a  resolution  providing  that  la- 
bor on  road  work  be  paid  $2  a  day  and  $5  be 
paid  for  a  team  and  driver. 


Virginia  Appoints  Board  of  Examiners 

The  governor  has  made  the  following  appoint- 
ments to  the  Virginia  State  board  for  the  exam- 
ination and  certification  of  architects,  professional 
engineers  and  land  surveyors:  P.  M.  Winfree,  en- 
gineer. Lynchburg:  James  F.  MacTier,  engineer, 
Roanoke :  John  Kevan  Peebles,  architect,  Nor- 
folk: Fiske  Kimball,  architect.  University  of  Vir- 
ginia: W.  C.  Xoland.  architect.  Richmond: 
Thomas  M.  l'c.;dall.  surveyor,  Leesburg :  L.  B. 
Dutrow.  surveyor,  Petersburg;  W.  D.  Tyler,  en- 
gineer. Dante:  C.  (i.  Massie.  Amherst.  At  the  or- 
ganization meeting,  held  September  17,  Mr.  Kim- 
ball was  elected  president  and  Mr.  Dutrow,  sec- 
retary pro  tem. 


Licensing  Engineers  in  North  Carolina 

The  Xorth  Carolina  Society  of  Engineers  is 
advocating  the  licensing  of  engineers  and  sur- 
veyors by  the  state  and  is  drafting  a  law  to  be 
presented  to  the  1921  session  of  the  legislature 
providing  for  a  board  of  examiners  to  issue  li- 
censes to  those  found  qualified.  It  is  proposed  to 
include  all  forms  of  engineering,  civil,  mechanical, 
electrical,  mining  and  others,  and  also  architec- 
ture. It  is  not  intended  that  it  shall  conflict  with 
the  state  laws  licensing  architects  and  public  ac- 
countants. 

One  of  the  strong  arguments  advanced  by  the 
engineers  for  this  law  is  that  similar  laws  already 


exist  in  eleven  states  as  to  engineers  and  eighteen 
states  as  to  architects;  and  if  this  number  should 
increase,  as  seems  i)f)ssible,  incompetent  engineers 
who  are  not  able  to  obtain  licenses  in  other  states 
will  naturally  concentrate  in  the  states  where 
sikIi  licenses  are  not   recjuired. 


Laiior  JNolc'j- 


hujuiries  made  by  the  hxlu^trial  l>ureau  of  the 
.Merchants'  .Association  show  that  in  Xevv  York 
City  factories  there  is  a  slight  surplus  of  un- 
skilled male  labor  and  a  marked  deficiency  of  fe- 
male labor  of  the  same  class.  It  is  reported  that 
common  laborers  are  more  abunrlant  than  at  any 
time  since  pre-war  days,  and  that  wherea'^  a  few 
months  ago  only  half  the  number  required  could 
be  secured  for  gi\(,-n  jobs,  now  all  can  he  ob- 
tained easily. 

This  condition  is  considered  ])artly  due  to  the 
extreme  high  prices,  which  ha\e  caused  the  dis- 
charge of  many  male  w<jrkers.  The  shortage  of 
female  workers  is  attributed  ])artly  to  the  short- 
age of  immigration,  to  the  prejudice  against  fac- 
tory work,  and  largely  to  the  fact  that  the  high 
wages  paid  to  men  make  it  unnecessary  for 
women  to  work. 


The  exodus  of  Jew's  from  Poland  has  been  in- 
creasing so  steadily  for  weeks  that  the  Polish 
.\rmy  Office  predicts  that  it  will  soon  number 
more  than  250,000,  of  whom  most  are  bound  for 
America. 


A  French  of^cer  attached  to  the  French  Mili- 
tary Commission  in  Poland  stated  that  his  gov- 
ernment has  adopted  a  policy  of  expediting  the 
departure  from  France  of  a  large  number  of  Jews 
going  to  America. 


Information  received  by  the  Immigration  De- 
partment indicated  that  as  soon  as  peace  is  of- 
ficially declared  between  the  United  States  and 
(iermany  hundreds  of  thousands  of  Cierman  immi- 
grants W'ill  attempt  to  come  to  this  country  in  the 
steeraires  of  all  New  York  bound  steamer.-. 


In  discussing  the  labor  and  w^age  situation,  the 
"Industrial  News  Survey,"  published  by  the  Na- 
tional  Industrial  Conference   Board,  says: 

"Although  no  general  tendency  toward  lower 
wages  has  yet  appeared,  there  is  a  noticeable 
trend  of  sentiment  that  recessionsVannot  long  be 
delayed. 

"Railroads,  at  several  important  terminal 
points,  announce  reductions  in  their  working 
force,  and  the  men  released  constitute  a  measur- 
able increase  of  labor  supply. 

"On  the  whole,  however,  unemployment  is  coni- 
parativel}-  light,  and  the  expectation  of  lower 
wages  that  is  voiced  here  and  there,  comes  from 
a  belief  that  the  peak  has  been  passed  in  the  cost 
of  living  and  in  speculative  profits,  and  that  the 
lower  range  of  profits  will   not  permit,  nor  the 
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U)\\  (.T  c(jsts  i)f  living  necessitate,  the  present  high 
scale  of  wages  generally. 

"Steady  improvement  in  efficiency  of  labor  is 
reported  in  .Mahoning  Valley  steel  industries; 
some  plants."'  the  report  says,  "are  operating  with 
20  per  cent  less  men  than  during  the  war.  and 
have  reached  a  pre-war  rate  of  production.  For- 
eign-born workers,  who  went  to  Europe  during 
the  steel  strike  and  who  are  returning,  show," 
says  the  statement,  "a  decidedly  new  interest  in 
their  work." 

The  Employers'  Association  of  Detroit,  Mich., 
rept)rts  that  during  the  week  ended  October  5th 
there  were  10.108  workers  laid  off  in  the  factories 
of  that  city  and  953  added;  leaving  a  net  decrease 
of  9,155  for  the  week.  Present  working  force  of 
shops  included  in  report  is  16(),953,  a  decrease 
since  .April  1.  1920,  of  about  16  per  cent. 


Out  of  a  class  of  25  aliens,  22  were  recently 
graduated  in  ICIizabeth,  N.  J-,  and  presented  with 
diplomas  in  the  citizenship  course  conducted  by 
the  Sons  of  the  American  Revolution  under  the 
auspices  of  the  Young  Men's  Christian  Associ- 
ation. 


The  Japanese  Question 

Dislike  and  distrust  of  Japanese  immigrants  is 
becoming  stronger  and  stronger  on  the  Pacific 
coast,  especially  in  California,  where  violent  ob- 
jection is  being  made  not  only  to  the  arrival  of 
more  Japanese  immigrants  but  to  privileges  that 
ha\  e  been  accorded  to  those  already  here.  A  ref- 
erendum will  be  held  this  fall  to  determine 
whether  legislation  shall  be  enacted  preventing 
the  acquisition  of  land  by  purchase  by  Japanese. 
This  is  said  to  be  very  offensive  to  Japan  and 
even  assumed  by  some  to  endanger  diplomatic 
relations  between  America  and  Japan.  It  is 
charged  that  the  Japanese  wilfully  depreciate 
value  of  the  land  on  which  they  are  employed  or 
hold  leases,  so  as  to  purchase  it  below  value,  thus 
driving  out  .\merican  owners  and  operators  and 
dishonestl}   acquiring  their  property. 

The  prohibition  of  Japanese  immigration  is 
strongly  urged  and  has  been  taken  up  to  some 
extent  throughout  the  other  states  of  the  Union, 
from  nearly  all  of  which  there  have  come  an  un- 
usually large  amount  of  notices  on  this  subject, 
the  majoritN'  of  which  are  opposed  to  the  Japanese. 
This  is,  of  course,  largely  through  sympathy  with 
the  Californians  and  through  the  efforts  of  the 
labor  organizations,  who  are  opposed  to  Japanese 
and  all  other  immigrants  who  may  tend  to  break 
their  monojjoly  and  bring  wages  down  to  a  nor- 
mal le\el. 

Japanese  statesmen  have  proposed  the  appoint- 
ment of  a  commission  to  come  to  America  and 
confer  with  the  Federal  authorities  but  doubt  is 
expressed  whether  the  latter  will  accept  this  prop- 
osition. It  is  admitted  by  the  Japanese  that  the 
exclusion  of  immigrants  and  prohibition  of  alien's 
land  ownershij)  is  entirely  legal  and  does,  indeed, 
correspond  with  measures  that  the  Japanese  have 
already  taken  with  respect  to  citizens  of  foreign 
nations,  iiuluding  the  United  States. 


Paving  Mixer  Delivers 
ir-ba^ 
in  92  Hours 


440  Four-bag  Balehes 


Record  made  laying  779  lineal  feet  of 

16-foot   by   8-inch   concrete   pavement 

in  one  shift  with  32  men. 


A  new  world's  record  was  established  by  Alan 
Jay  Parrish,  the  prominent  Illinois  highway 
contractor,  on  June  30,  1920,  when,  with  a  21-E 
Smith  Simplex  Paving  Mixer,  he  laid  744  lineal 
feet  of  concrete  road,  1()  feet  wide,  8  inches  thick, 
on  a  million  and  a  half  dollar  contract  near  Paris, 
ill. 

This  remarkable  run  was  made  in  9]/2  hours, 
using  a  four  bag  batch  and  allowing  a  full  minute 
mix  on  each  batch  The  average  time,  through- 
out the  entire  day,  for  mixing  and  placing  each 
batch,  was  just  75  seconds.  The  complete  cycle 
of  mixing  operation  ran  from  70  to  72  seconds. 
'Considering  the  fact  that  a  full  minute  of  mixing 
was  required,  this  allowed  10  to  12  seconds  for 
the  loading  and  placing  operation — the  speediest 
average  ever  recorded  on  a  complete  dav's  run. 

On  .\ugust  0th,  1920,  Mr.  Parrish  broke  this 
record  by  laying  779  feet  on  that  day.  after  hav- 
ing averaged  considerably  over  C)00  feet  per  day 
for  more  than  a  week. 

SVNl  HROXIZED    OPERATIONS 

The  operations  of  the  big  paver  were  so 
synchronized  that  the  discharging  time  and  the 
skip-raising  time  were  perfectly  balanced.  When 
the  operator  pulled  the  discharge  lever,  he  also 
engaged  the  skip-raising  lever.  Thus  the  drum 
was  completely  emptied  by  the  time  the  loaded 
skip,  fully  raised,  began  to  reload  the  drum  for 
the  next  mix.  Not  a  moment  was  wasted.  A 
second  after  the  mixed  batch  was  discharged, 
the  material  for  the  next  batch  was  sliding  into 
the  drum  of  the  paver. 

In  loading  the  skip  with  the  aggregate  from  the 
"turn-over"  batch  boxes,  the  time-agreement  in 
the  movements  of  the  skip  and  the  derrick  helped 
materially  in  avoiding  unnecessary  loss  of  any 
seconds.  The  movements  of  the  derrick  with 
which  this  pa\er  is  equipped  are  controlled  by 
the  movements  of  the  skip.  The  derrick  cable 
A\orks  over  a  drum  on  the  skip-hoisting  so  that, 
as  the  loaded  skip  is  raised,  the  derrick-hooks 
lower.  When  the  skip  is  completely  raised  the 
derrick-hooks  are  fastened  to  the  loaded  batch 
box  :  then,  as  the  skip  lowers,  the  derrick  cable 
rises,  lifting  the  loaded  batch  box  to  just  the 
proper  height  b\  the  time  the  skip  has  reached 
the  ground. 

Two  men  swing  the  batch  box  into  position 
and  dump  its  contents  into  the  skip.  Then  the 
skip  is  raised  and  the  derrick-hooks  lower  away 
the  ernpt)  batch  box  to  its  car  on  the  industrial 
train.  During  the  minute  of  mixing,  there  is 
ample  time  to  spot  the  batch  box  cars  in  position 
for  the  derrick  to  grab  the  next  loaded  box. 
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Tlic  installation  of  all  tlu-  plant  and  lian<lliii)4 
ol'  niatrrials  were  all  larcfully  arranged  for 
speed. 

riie  yards  are  located  about  a  mile  from  tlu- 
road  under  eonstruetion.  'J'hc  sand  and  stone  ar«- 
unloaded  from  the  cars  by  a  one-half  yard,  full 
revolviuf;  I'.rie  Crane,  opcratinj;  on  a  track 
[>arallel  to  the  unloading  sidinj?.  The  crane 
deposits  the  material  in  i)iles  alon^^sidc  the  24 
inch  Industrial  Railway  loadinj,^  track  and  also 
Mils  the  storai^e  bins. 

The  industrial  cars,  each  with  two  batch  boxcN, 
start  at  the  loading;  bins,  where  the  proper  pro 
portion  of  sand  and  stone  is  loaded.  .'JMic  train 
then  mt.xv-.  by  j^'ravity  to  the  cement  loadinp^ 
platform,  where  the  cement  is  added  to  each 
batch  b(.\.  IMymouth  3-ton  locomotives  then 
haul  the  trains  to  the  paver.  After  the  trains 
once  start  through  the  loading  process  they 
tra\el  continuously  toward  the  job. 

I'.ach  locomotive  handles  ten  cars,  carrying 
tweiitv  batches.  At  no  time  during  the  day  was 
there  any  delay  in  waiting  for  the  next  train  to 
pull  into  position.  A  train  was  always  ready  on 
the  siding.  During  the  9>4  hours  that  the  paver 
ran.  11  train  loads  carried  440  four-bag  \:l:?)j\> 
batches. 

C.R.XDK.  TRACK   AND   FOKMS 

An  important  detail  that  w^as  dealt  with  in  a 
particularly  careful  manner  was  the  method  in 
which  Parrish  prepared  the  grade  for  his  Indus- 
trial Railway  system.  He  has  found  from  experi- 
ence that  a  carelessly  formed  grade  may  eventu- 
ally cause  expensive  trouble  through  derailments 
and  delays.  So  this  grade  was  built  up  properly 
and  so  thoroughly  drained  before  any  steel  was 
placed  upon  it  that,  in  laying  over  a  mile  and 
a  half,  so  far,  on  this  contract,  there  have  been 
only  two  minor  derailments. 

The  placing  of  the  railway  sidings  was  planned 
so  that  it  would  be  always  possible  to  have  the 
train  load  of  batch  boxes  at  the  paver  just  when 
the  material  was  needed. 

.\fter  completing  a  mile  and  a  half  of  the  pave- 
ment, the  paver  was  moved  back  to  the  starting 
point  and  reversed,  to  work  in  the  opposite  direc- 
tion, thus  reducing  the  length  of  the  haul  from 
the  original  loading  station.  The  track  was  left 
on  the  same  side  of  the  road,  the  only  change 
required  being  to  move  the  derrick  to  the  other 
side    of   the   paver. 

The  latest  models  of  Heltzel  Steel  Forms  were 
used  and  the  tamping  and  finishing  was  handled 
by   the   new  ParriL-.h   Tamping   Machine. 

28  WORKINGMEN 

The  crew  consisted  of:  2  crane  men,  4  men 
loading  batch  boxes — stone,  sand  and  cement,  4 
train  men,  8  grading  crew  men,  2  men  ahead  of 
paver,  handling  batch  boxes,  1  engineer,  1  fire- 
man. 3  men  spreading  concrete  behind  machine, 
1  tamping  machine  operator,  2  men  spading  and 
edging.  1  superintendent,  2  foremen,  1  waterboy 
— total  32  men. 

Mr.  Parrish  states  that  by  using  a  five-bag 
instead  of  a  four-bag  batch  with  this  paver,  he 
vxpects  to  increase  the  record  considerablv. 


Prices  of  IVlalrrials  of 
(^onslniclioii 


Market  conditions  and  available  supply  of 
timber,  steel,  cement  and  masonry  mate- 
rials. Written  for  the  October  2nd  issue 
of  "Public  Works"  but  omitted  for  lack  of 
space. 


Kxcept  for  excavating,  grading  and  a  few  cases 
of  tunneling,  construction  operations  always  re- 
(juire "considerable  amounts  of  standard  manufac- 
tured materials,  the  scarcity,  high  price,  or  uncer- 
tain delivery  of  which  have,  for  the  last  few  years, 
greatlv  impeded  and  discouraged  construction  in 
many  parts  of  the  United  States.  The  great  im- 
portance of  labor  economy  and  efficiency  is  in- 
separable from  the  provision  of  materials  neces- 
sary for  the  execution  of  the  work.  The  present 
conditions  and  recent  developments  affecting  the 
cost  and  availability  of  the  most  universally  used 
construction  materials  are,  therefore,  outlined  here 
in  connection  with  the  review  of  labor  conditions 
and  prospects. 

The  most  indispensable  materials  for  all  kinds 
of  exterior  construction  are  wood,  steel,  cement, 
sand  and  stone.  All  of  them  (except  sometimes 
sand  and  gravel,  which,  at  least,  require  labor  and 
equipment  for  production)  are  subject  to  manu- 
facturing process  before  being  used  in  construc- 
tion. Besides  being  subject  to  increased  costs  due 
to  war  emergency  and  accompanying  economic 
conditions  of  the  last  five  years,  all  these  materials 
have  been  made  more  expensive,  some  of  them  to 
an  unheard-of  degree,  by  sudden  great  demands 
for  emergency  work  for  the  army  and  navy  and 
by  the  increasing  wages  of  the  labor  required  for 
their  production,  which  has  been  maintained  and 
increased  long  after  the  end  of  the  war.  In  addi- 
tion, the  market  was  greatly  upset  by  the  priority 
orders  and  the  discrimination  against  construction 
work  classified  as  non-essential,  which  operated 
to  discourage  business  and  interfered  with  stocks ; 
while  deliveries  have  long  been  demoralized  and 
delayed  even  to  the  point  of  complete  failure  by 
the  congested  and  inadequate  transportation. 

These  reasons  have  occasioned  a  temporary 
state  of  insufficient  and  uncertain  supply  with  ex- 
orbitant prices.  Improvement  has,  however,  been 
established  and  is  progressing  so  that  contractors 
will  be  able  to  estimate  safely  on  reduced  cost  and 
reliable  supplies,  which  condition  will  probably 
improve  steadilv  and  greatly  promote  important 
construction,  for  which  the  necessary  labor  will  be 
available  with  better  and  better  quality  and 
amount. 

TIMBER 

Since  the  beginning  of  the  war,  the  timber  sup- 
plv  has  suffered  perhaps  more  than  any  of  the 
other  construction  elements,  not  only  because  it 
alone  is.  under  normal  conditions,  a  rapidly  van- 
ishing product  which  has  steadily  advanced  in 
price.^  but  also  because  of  the  longer  and  longer 
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hauls  rcciuircd  to  deliver  it  to  the  consumer;  its 
universal  application  and  easy  adaptability  to  al- 
most all  construction  purposes  and  many  other 
uses ;  and  the  fact  that  it  was  used  in  vast  quan- 
tities for  shipbuilding  and  other  emergency  work 
which,  under  normal  conditions,  would  have  used 
other  materials. 

The  forest  depletion  has  reduced  the  area  of 
forest  lands  in  the  I'nited  States  from  about  822,- 
t)00,000  to  4()3,000,(X)0  acres,  exclusive  of  low-grade 
woodland  and  scrub.  Of  the  remaining  forest 
area,  only  about  30  per  cent,  or  137,000,000  acres, 
is  virgin  forest,  the  remainder  being  second- 
growth  timber  or  territory  not  restocking.  The 
total  volume  of  standing  timber  in  the  country, 
including  both  saw  timber  and  cord  wood,  ie  esti- 
mated at  about  745,000,000,000  cubic  feet,  of  which 
more  than  one-third  is  cord  wood.  The  per  cap- 
ita lumber  consumption  of  the  United  States  in- 
creased from  230  board  feet  in  1900  to  a  maximum 
of  516  feet  in  1906,  decreasing  to  430  feet  in  1913 
and  300  feet  in  1918,  when  the  total  cut  was  32 
billion  feet. 

Considering  the  average  annual  cut  as  40  bil- 
lion feet,  it  is  estimated  that  28  billion  feet  are 
used  for  general  building  and  construction  pur- 
poses, the  remainder  being  used  for  railroad  ties, 
manufacturing,  etc. 

I'Vom  1914  to  March.  1920,  average  mill  prices 
in  the  .South  and  \\'est  increased  300  per  cent  and 
over,  while  the  average  retail  prices  increased 
from  150  to  200  per  cent  in  the  Middle  West,  and 
from  200  to  250  per  cent  in  the  East.  These  prices 
bear  no  close  relation  to  the  cost  of  production 
and  distribution,  although  the  cost  of  production 
has  doubled  since  1916. 

The  total  annual  growth  is  estimated  at  about 
1,660.000.000  cubic  feet.  The  amount  of  yellow 
pine  cut  is  about  three  times  the  annual  growth 
and  it  is  estimated  by  authorities  that  in  1930  the 
production  of  yellow-  pine  wil  be  reduced  nearly  6 
billion  feet,  namely  to  about  9  billion  feet,  equiv- 
alent to  a  yearly  decrease  of  more  than  35<^  per 
cent  in  this  timber  alone. 

In  order  to  insure  a  permanent  and  adequate 
timber  supply  the  United  States  Forest  Service 
recommends  prevention  of  forest  fires  and  exten- 
sion of  national  forests,  which,  it  is  believed,  can 
be  made  adequate  for  future  needs. 

It  may,  therefore,  be  anticipated  that  while  tim- 
ber supply  will  be  more  reliable  and  prices  will 
be  reduced  with  a  general  approach  to  normal 
commercial  conditions,  prices  will  remain  high 
and  economy  of  timber  and  substitution  of  other 
construction  materials  will  be  necessary. 

In  1918  the  total  production  of  lumber  was  29,- 
362.020,000  board  feet,  a  reduction  of  11.5  per 
cent  from  1917. 

The  report  of  the  Southern  Pine  Association 
for  July,  1920,  showed  that  on  July  1,  1920,  the 
stock  on  hand  in  200  mills  in  this  district 
amounted  to  1,221.880,035  feet,  which  was  40.60 
per  cent  greater  than  one  year  previously,  and 
that  production  during  the  month  of  July  was 
75.58  per  cent  and  the  orders  80.33  per  cent  of 
normal. 

In  March,  1920.  quotations  for  12x  12-inch  tim- 
ber in   New  York.  Chicago  and  St.   Louis  w'ere, 


respectively.  $71,  $75  and  $C)0.  In  September, 
1920.  the  corresponding  quotations  were  $65,  $72, 
and  $57.50. 

ST lU'CTl" U.\ I.   .sT K KL 

The  supplv  of  steel,  depending  primarily  on  the 
practically  inexhaustible  ore  deposits,  is  a  more 
direct  function  of  labor  and  demand,  and  while 
the  supply  for  several  years  has  been  adequate  for 
all  requirements  and  the  actual  cost  has  been  re- 
duced by  improved  methods  and  equipment  and 
large-scale  manufacture,  the  price  remained  fairly 
constant  until  the  war  conditions,  operating  as  in 
other  great  commodities,  increased  labor  cost  of 
production,  made  heavy  demands  for  emergency 
work  and  deranged  regular  markets  so  that  prices 
were  gradually  increased ;  but  they  have  been  ma- 
terially reduced  since  the  close  of  the  war,  not- 
withstanding the  heavy  loss  and  reduction  of 
product  caused  by  the  recent  unsuccessful  steel 
strike.  Shipments  have,  of  course,  been  greatly 
delayed  and  at  times  even  prohibited  by  priority 
orders  and  the  present  inadequate  transportation,^ 
but  there  is  no  doubt  that  the  supply  will  be  am- 
ple, deliveries  reliable  and  prices  proportionate  to- 
general  conditions  for  future  business. 

Market  quotations  for  March,  1920,  were,  for 
beams,  channels  and  angles,  $2.45,  and  for  plates 
$2.65,  at  mills  in  Pittsburgh;  $3.97  and  $4.17  in 
New  York;  $4.04  and  $4.24  in  St.  Louis;  $3.97 
and  $4.17  in  Chicago;  and  $5.40  and  $6.30  in  San 
Francisco.  Concrete  reinforcement  steel  from 
$2.35  to  $2.85  at  Pittsburgh  mills.  In  September^ 
1920,  the  corresponding  quotations  were:  beams, 
channels  and  angles,  $2.45,  plates,  $2.65  at  Pitts- 
burgh mills;  $4.58  and  $4.78,  New  York;  $4.04 
and  $4.24  in  St.  Louis  ;  $3.97  and  $4.17  in  Chicago  : 
and  $6  and  $6.60  in  San  Francisco.  Concrete  re- 
inforcement steel  from  $2.35  to  $2.85  at  Pitts- 
burgh mills. 

PORTLAND   CEMENT 

Portland  cement  is  manufactured  from  stone 
and  clay  in  about  one  hundred  different  localities 
in  the  United  States,  chiefly  located  in  the  Miss'.s- 
sippi  valley.  Lake  region  and  the  Middle  Atlantic 
states.  The  amount  produced  annually  has  in- 
creased from  42.000  barrels,  valued  at  $126,000.  in 
1880.  to  88.230.170  barrels,  valued  at  $81,789,368 
in  1914,  with  a  total  product  since  1870  of  770,- 
518,231  barrels,  valued  at  $736,588,922. 

On  account  of  the  imports  and  exports,  the 
total  quantity  consumed  in  the  United  States 
varies  from  the  production  and"  in  1914  was  com- 
puted to  be  84.418.665  barrels,  at  a  price  ranging 
from  71.07  cents  in  the  Kentucky  and  southern 
Indiana  district  to  $1,352  in  Utah.  The  average 
price  per  barrel  at  the  mills  was  $0.92,  represent- 
ing a  decrease  of  $0,078  from  the  average  of  1913. 
During  1915  there  was  no  violent  change  in  the 
cement  market,  the  average  price  falling  to  86' 
cents  and  the  consumption  being  0.83  barrels  per 
capita  compared  with  0.77  barrels  in  1914.  The 
production  was  about  66  per  cent  of  the  manufac- 
turing capacity.  In  1916  production  was  68  per 
cent  of  the  capacity  and  the  average  price  rose  to 
$1,103  at  the  mills  and  the  consumption  per  capita 
was  0.89  barrels. 

In  1917  the  production  rose  to  the  unprece- 
dented amount  of  93,000,000  barrels,  although  it 
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rracluHl  ()iil\    ().H  per  n.'iil  of  the  iiKixa^cd   maiui 
facturinp:  capacity.     The  consumption  per  capita 
was  0.84  barrels  and  the  average  jjricc  was  $1..^54. 

In  1'>1H,  althoiij^h  the  (lovernment  recjuisitioncd 
about  11,(KX),(KX)  barrcN.  the  coninicrcial  demand 
was  so  iiuuli  reduced  that  the  ])ro(hution  was 
only  70/M 5,508  barrels,  at  an  averaj^e  price  of 
$1.5%.  and  a  per  capita  consumption  of  0.(>4  bar- 
rels, utilizing  only  51  per  cent  of  the  total  nianu 
facturing  capacity.  During  the  five  years  of  the 
war  the  average  annual  production  was  nearly 
8().(XX).000  barrels,  which  was  greater  than  that  of 
any  vear  previous  to  1V>13,  but  was  far  short  of  the 
manufacturing  capacity  of  1 30,(XX),000  barrels, 
and  there  was  a  great  fluctuation  of  i)rices  which 
\aried  from  59  j)er  cent  below  to  110  per  cent 
above  the  price  in  1913.  The  total  estimated  pro- 
duction of  Portland  cement  in  1919  was  about 
80,287.000  barrels  and  the  average  price  per  bar- 
rell  at  the  factory  $1.69. 

In  March,  1920,  Portland  cement  was  quoted  at 
$2.80.  $2.  $2.20  and  $2.03  in  New  York,  Chicago, 
St.  Louis  and  San  Francisco,  respectively,  and  in 
September.  1920,  it  was  quoted  at  $4.22,  $2.15, 
$2.85  and  $2.88  per  barrel  in  the  same  cities. 

It  is  evident  that,  with  the  ample  manufactur- 
ing capacity  and  the  great  steady  regular  con- 
sumption, there  will  be  an  abundant  supply  of 
Portland  cement  and  the  prices  may  be  expected 
to  be  consistent  with  the  cost  of  production  and 
reduced  to  correspond  with  the  gradually  modified 
cost  of  labor  and  transportation.  One  of  the  great- 
est difficulties  with  cement  has  been  the  impossi- 
bility of  securing  satisfactory  deliveries  on  ac- 
count of  the  discrimination  against  it  on  priority 
orders  and  the  universal  deficiency  and  congestion 
of  railroad  transportation.  With  improved  rail- 
road conditions,  these  difficulties  will  be  dimin- 
ished and  constructions  in  1921  should  not  be 
much  delayed  or  restricted  on  account  of  cement. 

CONCRETE  AND  MASONRY  SUPPLIES 

Cut  Stone,  broken  stone,  brick,  sand  and  gravel 
are  widely  distributed  and  involve  coinparatively 
little  mechanical  plant  for  their  production.  The 
principal  elements  of  cost  are,  therefore,  labor 
and  transportation,  and  with  the  improvement  in 
these  lines,  delivery  will  be  more  rapid  and  re- 
liable and  prices  w^ill  be  lower. 

For  a  large  amount  of  important  construction, 
especially  such  as  dams  and  reservoirs,  manufac- 
turing and  transportation  costs  can  be  eliminated 
by  the  use  of  pit  sand  and  gravel  excavated  near 
the  sites,  and  this  feature,  of  course,  obtains  with 
many  road-building  operations. 

The  market  quotations  for  March,  1920,  gave 
the  following  prices  for  sand  and  gravel,  and  for 
crushed  stone:  $2.25  and  $1.85,  New  York;  $2 
and  $2,  Chicago;  $1.75  and  $1.65,  St.  Louis;  $1.50 
and  $1.50,  San  Francisco.  •  Brick,  per  thousand, 
$25.  Xew  York  ;  $14.  Chicago  ;  $16,  St.  Louis  ;  $15, 
San  Francisco.  For  September,  1920,  the  prices 
were:  Sand  and  gravel,  $3;  crushed  stone,  $1.90 
in  New  York;  $2.15  and  $2.35  in  Chicago;  $1.50 
and  $1.90  in  St.  Louis;  $1.50  and  $1.50  in  San 
Francisco.  Brick,  per  thousand.  $30.75  in  New 
York;  $16  in  Chicago;  $16  in  St.  Louis;  $18  in 
San  Francisco. 


i\ew  Yoik-iNrw  J<Thr>    \  riiiciilar    liiruHl 

lmj>ressive  ceremonies  attende<l  the  official 
breaking  of  grf>und,  (Jctober  12,  at  Canal  and 
West  streets,  New  York,  for  the  vehicular  tunnel 
to  connect  Manhattan  Borf)Ugh  with  Jersey  City. 

This  tunnel,  which  has  been  the  subject  oi  long 
controxersy  and  dissension  as  to  its  dimensions 
and  capacity,  will  probably  cost  $30,fXX),fXX)  or 
more,  which  is  to  be  e(]ually  borne  by  Xew  York 
and  New  Jersey,  'ihe  design  and  supervision 
are  in  charge  of  chief  engineer  C.  M.  Holland 
and  a  board  of  consulting  engineers,  Colonel  W. 
J.  Wilburs,  chairman.  The  contract  for  this  work 
was  awarded  to  Holbrook.  Cabot  &  Rollins,  New 
^'ork  and  Boston. 

The  first  work  will  be  rectangular  shafts, 
in  the  bottom  of  which  excavating  shields  will 
be  assembled  and  the  actual  driving  of  the  tun- 
nel commenced. 

Contract  number  1  for  the  tunnel  construction 
was  awarded  to  T.  B.  Bryson,  New  York,  for 
$650,802.50  in  competition  with  four  other  bids, 
the  highest  of  which  was  $1,204,220.  This  con- 
tract is  for  the  construction  of  two  47  x  42-foot  4- 
inch  steel  and  concrete  shafts  55  feet  4  inches  in 
extreme  depth,  and  some  auxiliary  work.  The 
shafts  are  essentially  duplicates  with  concrete 
walls  5  feet  thick  with  steel  plates  on  inner  and 
outer  surfaces  and  are  stiffened  by  horizontal 
steel  girders.  They  are  to  be  sunk  under  pneu- 
matic pressure  applied  in  working  chambers  7 
feet  high,  built  integral  with  the  walls. 

Tne  bid  was  awarded  on  unit  prices  for  fifty- 
eight  items,  including  estimated  quantities  of 
1 1,410  yards  of  earth  and  rock  excavation  at  prices 
varying  from  $6  to  $8  above  water  level  and  $20 
per  yard  below  water  level ;  4,205  yards  of  con- 
crete at  $15  to  $21  per  yard  ;  1,120  barrels  of  Port- 
land cement  in  grout  at  $4.50  to  $5.75  per  barrel ; 
1,190  tons  of  steel  in  the  caisson  at  $282  per  ton, 
and  $22,000  for  building  and  equipping  an  engi- 
neer's field  ofifice. 


Proposed  Lake  Erie-Ohio  Barge  Canal 

A  board  of  army  engineers  is  now  making  pre- 
liminary investigations  of  the  proposed  Lake  Erie- 
Ohio  river  barge  canal  that  is  indorsed  by  the 
Inland  Waterways  Association. 

So  far  four  distinct  routes  have  been  suggested, 
namely,  from  Ashtabula  to  Pittsburgh,  from 
Cleveland  by  way  of  Akron  to  Marietta,  from  To- 
ledo by  way  of  Dayton  to  Cincinnati,  and  from 
Sandusky  by  way  of  Columbus  to  Portsmouth. 
The  last  is  called  the  Great  Central  Route  and  as- 
serted to  serve  the  largest  number  of  people  and 
the  wealthiest  country,  provide  the  most  direct 
route  and  reach  the  coal  fields  of  West  Virginia, 
Southern  Ohio  and  Kentucky. 

A  bill  has  been  prepared  to  authorize  prelimi- 
nary surveys  of  the  four  routes  and  provide  for 
funds  to  be  raised  by  taxation  in  an  area  25  miles 
wide  on  each  side  of  the  canal  and  60  miles  wide 
at  the  terminals. 
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Construction  Questions  Answered 

Suggestions  as  to  mTSi^fe^^^^^les'  and  aPP!-"?f^';'","^^,3'io":1on° 
overcome  difficulties  arising  in  construction  work.    We'nv.te  questions  con 
cernina  such  problems  that  may  arise  from  time  to  time  in  the  «"?"'«""  ^' 
cerning  sucn  p  .  prepared  by  competent  authorities  will  be  pub- 

?7^r„mntlf    ItTs  hoped  *^^  =°lved  similar  problems 

dTften'uy^^m  send  us  th'eir  solutions  for  publication  also;  or  describe  new 
^wrinkles^"    If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Low  Cofferdams 
on  Hard  Bottom 

Culverts  and  highway  bridge  piers  are  among 
the  structures  most  frequently  required  to  be 
built  in  shallow  water  where  the  bottom  may  be 
solid  rock,  boulders,  or  any  hard  stratum  with 
either  a  smooth  or  an  irregular  surface. 

If  the  water  is  not  swift  or  exposed  to  waves, 
and  if  the  bottom  is  not  very  irregular  or  subject 
to  an  upward  flow  of  water  cofferdams  can  gen- 
erally be  constructed,  unwatered,  and  maintained 
bv  the  use  of  ordinary  materials  and  methods  but 
at  a  cost  and  time  generally  greater  than  re- 
quired for  a  hard  earth  or  sand  bottom. 

The  principal  difftculties  encountered  are  likely 
to  be  in  securing  stability  of  the  cofferdam  in 
sealing  the  joint  between  the  cofferdam  and  the 
bottom,  and  in  preventing  the  upward  flow  of 
water  through  the  bottom  inside  the  cofterdam. 

COFFERDAMS    ON    SMOOTH    ROCK 

If  the  depth  of  water  is  only  1  or  2  feet,  an 
efttcient  cofferdam  may  be  constructed  ot  a  wall 
of  sand  bags  two  or  three  times  as  thick  at  the 
base  as  it  is  at  the  top,  and  coyered  on  the  outer 
face  with  earth  or  clay  or  a  mixture  of  clay  and 

sand. 

If  the  cofferdam  is  for  important  service  or  a 
long  period,  it  mav  sometimes  be  advantageous  to 
substitute  burlap' bags  of  concrete  for  the  sand 
bags  If  such  a  wall  is  properly  built  the  con- 
crete will  exude  through  the  meshes  of  the  bur- 
lap and  firmly  cement  the  bags  together,  niaking 
when  the  concrete  is  set,  a  solid,  well-bound 
wall  The  bags  should  be  filled  not  quite  full  ot 
concrete  so  that  they  will  adjust  themselves  read- 
ilv  to  each  other,  pack  close  together,  and  f^ll  the 
irregularities  in  the  surface  of  the  rock. 

CRIB    COFFERDAMS 

For  water  more  than  2  feet  deep  the  most  or- 
dinary type  of  cofferdam  on  a  rock  bottom  is 
made' of 'bottomless  wooden  cribs  constructed  in 
position  or  floated  to  place,  sunk  to  bearing  on  the 
bottom,  filled  with  stone  or  sand,  and  made  tight 
bv  an  embankment  on  the  exterior.      . 

'The  cribs,  which  are  to  give  stability  to  the 
structure  and  retain  loose  materials,  may  be  made 
of  sawed  or  round  timber  and  as  they  are  not 
themselves  expected  to  be  water  tight,  are  con- 
structed in  the  most  rapid  and  economical  man- 
ner   often  being  laid  up  cob-house  fashion  with 


open  spaces  between  the  successive  courses  of 
timbers,  which  are  crossed  at  the  corners.  Pockets 
are  provided  in  them  to  contain  sand  or  stone  by 
which  they  are  sunk  to  position,  end  to  end  as 
closely  together  as  possible.  Afterwards  they 
are  filled  with  stone  or  earth  or  both,  and  a  bank 
of  clay  or  other  material  as  impervious  as  pos- 
sible i's  made  on  the  outside,  covering  the  adja- 
cent surface  of  the  rock  and  the  face  of  the  cribs 
and  is  maintained  in  position  by  the  cribs.  If 
subject  to  erosion,  the  sloping  surface  of  the  bank 
should  be  riprapped. 

Sometimes  vertical  planks,  close  together,  are 
placed  on  the  outside  faces  of  the  cribs,  driven 
down  to  hard  contact  with  the  rock  and  nailed  in 
position,  thus  closing  the  larger  openings  between 
the  bottom  and  the  cribs,  and  making  the  cribs 
form  of  themselves  an  approximately  water  tight 
wall.  If  these  planks  extend  above  water  level. 
and  if  they  have  tongue  and  groove  joints  they 
may  exclude  a  large  part  of  the  water.  Obviously 
a  second  row  of  similar  planks  may  be  placed  on. 
the  inner  face  of  the  cribs  and  will  then  still  fur- 
ther reduce  the  flow  of  water,  although  in  this 
case  the  pressure  of  the  water  tends  to  push  the 
planks  away  from  the  cribs,  instead  of  holding 
them  more 'firmly   against  the   cribs,   as   on   the 

outside.  -,11 

If  the  lower  ends  of  the  vertical  planks  art 
beveled  to  a  knife-edge  and  the  planks  driven 
down  hard  with  heavy  mauls  they  will  broom  up 
against  the  rocks  and  make  a  closer  joint  with  the- 
irregular  surface.  ,      -.u      ;     , 

If  the  surface  of  the  rock  is  covered  with  a  few 
inches  or  more  of  mud.  clay  or  sand,  the  planks 
should  be  driven  through  it  to  the  surface  of  the 
rock. 

BAD    BOTTOM 

If  the  surface  of  the  rock  is  inclined  from  the 
horizontal  or  if  the  current  is  swift,  it  may  be 
necessary  to  anchor  the  cribs  to  rock  by  steel 
dowels,  'holes  for  which  can  be  drilled  through 
very  shallow  water  by  ordinary  jack-hammer 
drifls  operated  by  men  wading  in  the  water.  If 
the  water  is  deeper,  the  drilling  will  be  much 
more  expensive,  and  will  require  some  system  of 
mounted  drills  with  long  steels  and  the  holes  may 
have  to  be  protected  by  casing  pipes. 

If  the  surface  of  the  bottom  is  very  irregular, 
it  should  be  leveled  up  as  much  as  possible  before 
the  cribs  are  sunk  in  position.  Some  of  the  high 
points  may  be  broken  off  and  the  low  places 
filled  with' clay  dumped  in  or  with  sand  or  witb 
concrete  bags,  piled  up  bv  men  working  in  shal- 
low water  or  handled  by  ropes  and  poles  in  a. 
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ImU-  (Ittptr  w.ilrr.  At'tcr  tlic  iril)S  Ii.'i\r  hem  sti, 
l.irm'  i-.ivitics  found  iindrr  tlu-m  can  he  filled  by 
haj^s  rarrl'iilly  worked  iiilo  posilifm  fiDtii  citlicr 
sidi-  of  tin-  rril). 

if  till'  lioltoin  is  ro\cicd  with  IxuddiTs  and 
loo>e  iiuU  it  is  \cv\  diriicnlt  to  fonstrnct  a  wator- 
lij^hl  ooffiTdatn  on  llicni,  and  the  hotloin  should 
hr  lU-art'd  by  draj^s,  si  rapirs,  }4rai)|)Us.  and  Masl- 
\\\ii,  if  lU'ii-ssaiy.  to  make  as  even  a  surface  as 
possible  for  the  bottoms  of  the  eribs.  (areful 
soundinj^s  should  \n-  taken  and  an  aeeurate  prohle 
of  the  bottom  made  at  both  the  upper  and  lower 
edj^es  of  the  eribs.  and  the  latter  shoidd  be  built 
to  eorri'spond,  so  as  to  lit  eloseI\  when  ^unk  in 
position. 

sri-.l  I  \r,     TKKATMKNT 

I'nless  tlu-  water  eonies  up  fast  through  the 
bottom  inside  the  cofferdam,  the  latter  can  usually 
111-  made  lif^lit  enough  to  be  unwatered  by  liberal 
embaidvuients  of  earth>'  material  on  the  exterior. 
In  extremely  bad  cases  a  double  line  of  cribs  can 
be  tnade  and  the  space  between  them  divided  into 
short  sections  successi\el\  hlled  with  puddled 
clay. 

W  hen  serious  leaks  ha\  e  occurred  between  the 
crib  and  the  rock  bottom  they  have  sometimes 
been  overcome  by  an  apron  of  heavy^  canvas  or 
equivalent  material,  nailed  to  the  lower  part  of 
the  vertical  face  of  the  crib  and  having  a  strip 
several  feet  wide  spread  out  horizontally  over  the 
rock  bottom  and  covered  with  earth  or  clay  to 
hold  it  securelx  (low  n  in  position  and  exclude  the 
w  ater. 

\'er\  small  cofferd.uns  can  be  made,  as  for  soft 
bottom  work,  with  complete  bottomless,  tight- 
wall  boxes  of  wood  or  steel,  set  in  position  as 
units.  The  lower  edges  should  be  fitted  as  closely 
as  possible  to  the  surface  of  the  rock,  and  they 
can  be  provided  with  canvas  aprons  covered  with 
earth  or  clay  to  seal  the  joint  on  smooth  bottoms. 

In  some  cases,  if  the  design  of  the  structure  and 
local  conditions  permit,  the  foundations  ma}'  be 
built  in  sections  so  as  themselves  to  form  parts 
of  a  cofferdam  in  which  the  remaining  sections 
can  be  constructed.  This  method  reduces  the 
amount  of  surface  exposed  to  water  and  provides 
regular  and  stable  support  for  the  temporary  sec- 
tions of  the  cofferdam. 

.^TOPPING    U:.\KS 

(jenerall\-  the  cofferdam  must  be  unwatered  by 
pumping,  and  if  it  leaks  badly  it  may  be  necessary 
to  maintain  the  pumping  continually  to  keep  the 
water  down.  If  large  quantities  of  water  rise 
through  the  bottom,  the  leaks  may  sometimes  be 
reduced  by  driving  soft  pine  wedges  into  cracks 
in  the  rock  or  by  filling  them  with  masses  of 
concrete  heavy  enough  to  resist  upward  pressure. 
For  ver\  important  \\'ork  it  may  be  advisable  to 
drill  holes  in  the  rf)ck  and  force  in  grout  under 
pressure,  as  is  sometimes  done  for  dam  founda- 
tions, but  this,  of  course,  is  a  slow,  costly  and  un- 
certain method.  If  cither  grouting  or  concreting 
is  practiced  it  should  be  done  when  the  cofferdam 
is  full  of  water  and  the  cement  allowed  to  set  at 
least  24  hours  before  pumping  is  commenced. 

Leaks  in  the  cofferdam  can  be  stopped  by 
patching  and   puddling.      Leaks   in   the   joint   be- 


tween the  rock  and  tin  b«)ttom  of  the  cofferdam 
are  more  rlit'fii  ult  an«l  are  usually  best  stojjperl 
by  dumping  earth,  clay,  manure,  etc.,  arr)nfid  the 
leak  on  the  outside  of  the  cofferdam. 

I   .N\\  ATKRI.Nf; 

liiless  the  bottom  «)f  the  coff(Tdani  is  between 
high  anil  low  water  Ie\el  on  a  tidal  site  where  it 
can  be  drained  through  a  gate  or  valve  at  low 
tide,  or  unless  there  is  opj)oriunity  U)  waste  the 
water  at  a  low  IcM-l  iK-arby,  j)imiping  will,  of 
t  (tiusf,  be  necessar}'. 

l"or  small  cofferdams  with  good  bottom,  ordi- 
nary hand  diaphraj.im  pumps  are  suitable  and  con- 
xcnieiu.  If  the  \oluiiie  of  water  is  tor)  great  for 
hand  work,  portable  diaphragm  pumps  driven  by 
gas(jline  niotors  may  be  best.  I'Vjr  very  heavy  or 
continuous  pumping  centrifugal  jjumps  f)f  2-4-inch 
diametc-r  are  very  effective  and  may  be  driven  by 
gasoline,  steam  or  electricit}-.  l.'sually  it  is  best 
for  small  jobs  to  use  the  pumps  most  easily  avail- 
able and  when  the  duty  is  heavy  several  mod- 
erate-size pum])s  are  better  than  one  or  two  very 
large  ones;  they  are  cheaper,  more  easily  trans- 
ported and  installed,  can  be  set  to  better  advan- 
tage, are  more  flexible,  can  be  adapted  without 
waste  to  var\  ing  amount  of  pumping,  and  give  a 
reserve  for  breakdowns,  repairs,  etc. 

If  much  excavation  is  to  be  done  inside  the 
cofferdam,  the  pump  suctions  should  be  put  in 
one  or  more  sumps.  If  any"  very  leaky  places  are 
disclosed  inside  the  cofferdam,  they  should  be  en- 
closed by  separate  interior  cofferdams  and  be  pro- 
vided with  independent  pumps.  If  there  are  seri- 
ous leaks  through  or  inside  of  a  large  cofferdam, 
it  should  be  sub-di\ided  into  smaller  cofferdams 
in  which  the  pumps  can  be  successively  concen- 
trated and  overcome  the  leaks  singly^  or  in  small 
groups. 

I.f  the  cofferdam  is  located  above  an  adjacent 
waterfall  or  rapids,  or  near  any  lower  ground 
where  the  water  niay  be  discharged,  it  may^  occa- 
sionally be  possible  to  eliminate  pumps  and  un- 
w  ater  by  gravity.  This  may  be  done  by  carrying 
a  discharge  pipe  through  or  below  the  bottom  of 
the  cofferdam  and  carrying  its  outlet  to  a  place 
where  the  water  can  flow  away  freely.  In  this 
case  care  must  be  taken  to  puddle  w^ell  around 
llanges  where  the  pipe  pierces  the  cofferdam  or 
otherwise  make  a  tight  joint  there. 

If  there  is  a  deep  ravine,  low-level  sewer  or 
other  disposal  place  available  within  reasonable 
distance,  it  may  be  possible  to  unwater  the  coffer- 
dam through  a  siphon  installed  in  the  sump.  This 
method  obviates  any  trenching  and  will  carry  the 
water  to  a  maximum  height  of  more  than  20  feet 
above  the  surface  of  the  water  in  the  cofferdam 
if  the  siphon  pipe  is  air  tight  and  properly  filled. 
It  should  have  valves  at  both  ends  and  at  the 
summit.  After  closing  the  end  valves  and  open- 
ing the  summit  valve  the  pipe  may  be  filled  with 
water,  then  quickly  and  simultaneously  reversing 
the  valves  will  start  siphonage,  which  will  con- 
tinue as  long  as  the  supply  and  discharge  are  un- 
obstructed. 

This  method  is  not  likely  to  be  often  available, 
but  when  it  is,  may  prove  economical  for  han- 
dling a  large  amount  of  water  continuouslv. 


423 


PUBLIC     W  (^  R  K  S 


Vol.  49,  No.  ift 


Recent  Legal  Decisions 


DEFECTIVE      PERFORMANCE      NO     DEFENSE      TO      PAVING 
ASSESSMENT— PAVING   STREET   CAR    TRACKS 

Tn  a  suit  by  a  municipality  to  foreclose  a  lien 
f(jr  street  paving  the  general  rule  of  law  is  held 
to  be  well  settled  that  where  the  work  is  done  the 
numicipalit} ,  in  the  absence  of  fraud,  must  be  the 
judge  as  to  whether  the  contract  has  been  com- 
plied with.  In  Church  v.  People,  174  111.  366,  51 
X.  E.  747,  the  court  quoted  with  approval  from 
Judge  Cooley  on  Taxation  to  the  effect  that,  in 
general,  no  defense  to  an  assessment  that  the  con- 
tract for  work  has  not  been  performed  according 
to  its  terms  is  allowed.  lUit  this  doctrine  must 
be  confined  within  the  proper  limits.  It  cannot 
be  extended  to  cover  a  case  in  which  the  authori- 
ties, after  contracting  for  one  thing,  have  seen  fit 
to.  accept  something  different  in  its  place,  for,  if 
this  might  be  done,  the  statutory  restraint  upon 
the  action  of  local  authorities  in  these  cases  would 
be  of  no  more  force  than  thev  should  see  fit  to 
allow.  This  the  Mississippi  Supreme  Court  con- 
siders the  true  line  of  demarcation.  In  such  an 
action  it  hold?^.  City  of  Jackson  v.  Buckley,  85  So. 
122.  that  the  contention  that  the  original  plans 
called  for  paving  from  curb  to  curb,  whereas  the 
city  by  proper  ordinances  changed  the  plans  and 
eliminated  a  strip  of  neutral  ground  in  the  centre 
of  the  street  occupied  by  a  street  railway  com- 
pany, presented  no  legal  defense.  The  failure  to 
pave  the  space  between  and  near  the  street  car 
tracks  did  not  affect  the  city's  right  to  require 
the  abutting  owner  to  pave  one-third  of  the  street 
directlv  in  front  of  his  property. 


CONTRACT  HELD  TO  CREATE  PARTNERSHIP  IN  IMPROVE- 
MENT CONSTRUCTION 

A  Missouri  contracting  company  entered  into 
a  contract  with  a  street  improvement  district  in 
Little  Rock,  Arkansas,  to  construct  an  authorized 
street  improvement.  Two  copartners  doing  busi- 
ness under  a  trade-name  as  a  construction  com- 
pany in  Arkansas  entered  into  a  contract  with  the 
contracting  company  providing  that  the  construc- 
tion company  would  finance  the  contracting  com- 
pany in  the  performance  of  the  contract  and  as- 
sist it  by  furnishing  bond  to  guarantee  perfor- 
mance and  to  advance  such  sums  of  money  neces- 
sary to  pay  all  bills  incurred  during  the  progress 
of  the  work  for  labor  and  materials ;  and  the  con- 
tracting company  agreed  to  indemnify  the  con- 
struction company  against  losses  in  the  perfor- 
mance of  the  contract.  The  construction  com- 
pany, in  consideration  of  its  advances  and  assump- 
tion of  obligations  was  to  have  all  the  net  profits 
up  to  $3,000  and  one-third  thereof  above  $9,000. 
The  contracting  company  proceeded  with  the  con- 
struction of  the  improvement.  In  an  action  by  a 
feed  company  for  foodstuffs  supplied  to  the  con- 
tracting companv,  it  is  held,  Hayes-Thomas  Grain 
Co.  V.  A.  F.  Wilcox  Contracting  Co..  Arkansas 
Supreme  Court.  223  S.  W.  357,  that  the  contract 


i)etweeu  the  contracting  compan)-  ami  llu-  con- 
struction company  constituted  a  partnership. 
There  was  complete  communit\  of  interest  be- 
tween them  as  to  the  subject-matter,  which  was 
the  contract  with  the  improvement  district,  and 
the  profits  to  arise  therefrom.  The  construction 
company,  it  was  true,  was  to  furnish  certain 
equipment  for  use,  but  this  was  merely  an  inci- 
dent to  the  main  contract.  There  was  no  provi- 
sion in  the  contract  for  the  sharing  of  losses,  but 
that  was  not  necessary  to  constitute  a  partner- 
ship, for  the  law  imposed  such  an  obligation  if  a 
partnership  existed.  There  was  in  the  contract 
all  the  elements  of  a  joint  enterprise,  and  one  of 
joint  contribution  to  a  common  end,  and  the  shar- 
ing of  profits  on  specified  terms,  the  elements 
which  make  a  partnership  in  law.  The  copart- 
ners in  the  construction  company  were  therefore 
held  jointly  liable  as  copartners  with  the  con- 
tracting company.  Conceding  that  the  contract 
was  ultra  vires  so  far  as  the  contracting  company 
was  concerned,  because  it  was  beyond  its  power 
as  a  corporation  to  enter  into  a  partnership  agree- 
ment, the  company  was  held  liable  because  the 
purchase  of  the  feedstuff  was  in  furtherance  of 
the  purposes  for  which  the  corporation  was  cre- 
ated, and  the  partners  of  the  construction  com- 
nanv  as  individuals  could  not  take  advantage  of 
the  fact  that  the  contract  was  beyond  the  power 
of  the  corporation. 


REGULARITY  OF  AWARD  OF  STREET  IMPROVEMENT 
CONTRACT 

A  construction  company  applied  for  a  mandate 
to  compel  a  superintendent  of  streets  to  execute 
a  contract  presented  to  him  in  accordance  with 
the  statute  for  the  improvement  of  certain  streets, 
which  he  had  refused  to  sign  on  the  ground  that 
the  proceedings  were  void.  The  California  Im- 
provement Act  of  1911,  par.  61,  as  amended  in 
1915,  requires  the  first  specific  mention  of  the 
amount  of  street  improvement  bonds  to  be  in- 
cluded in  the  w'arrant.  It  is  held,  Federal  Const. 
Co.  V.  Ryan,  191  Pac.  69,  that  a  general  refer- 
ence to  prior  proceedings  adopting  the  provisions 
of  the  act  is  sufificient  to  confer  jurisdiction  on 
the  city  council'for  the  purpose  of  a  resolution 
awarding  a  contract  to  the  lowest  bidder.  The 
city  council  has  jurisdiction  to  pass  an  amended 
resolution  of  an  award  of  street  work  correcting 
a  reference  to  bonds  in  the  original  resolution  of 
intention  to  order  the  work.  A  city  council's 
resolution  and  notice  of  award  of  street  improve- 
ment work  under  the  statute,  reciting  respec- 
tively that  the  contract  w-as  awarded  to  a  com- 
pany at  prices  named  in  its  bid,  and  that  the 
board  of  trustees  awarded  the  contract  to  the 
lowest  regular  responsible  bidder,  the  particular 
company,  at  the  prices  named  for  the  work  in  its 
bid,  were  held  to  be  in  substantial  compliance 
with  the  law.  The  mandate  was  directed  to 
issue. 
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CONTRACT    FOR     CEMENT    GOVERNED    UY    gUANITY 
REQUIRED 

riu-  r'rdrral  l)i>trict  Court  lor  tlu-  I'liisKTii 
District  of  rcuKsvlvaiua  holds  that  a  contract  for 
the  saU-  and  pnrihasc  of  cement  to  he  used  by 
the  hviver  exclusively  in  the  construction  of  a 
j4o\  eminent  drv  dock  was  one  in  which  th<'  quan- 
tity is  determined  hv  the  re<iuirenient  -  of  iliv 
buyer,  acting  in  «"<»«1  l;''tl'.  '"  '''*"  ^on^V'''!*"!';'" 
of 'the  dock;  an.l  in  an  action  by  the  buyer  tor 
breach  of  contract  by  failure  t(.  deliver,  it  musi 
.illcKe  and  prove  such  re(|uircments.  Marslaiul 
Dred^^in^  &  Contracting  Co.  v.  Coplay  Cement 
.Mf|4  Co..  2(>5  I'Vd.  S42.  The  court  cited  the  case 
of  Wolff' v.  Wells,  h'argo  &  Co..  115  l-ed.  32.  52 
C\  I'.  A.  ()26.  where  suit  was  brought  for  an  al- 
Ici^ed  breach  of  contract  for  the  sale  of  cement 
to  be  used  in  the  construction  of  a  certain  build- 
iiiLi.  The  seller  named  a  price  "for  what  you 
inav  reciuire.  on  about  5,000  b.irrels,  more  or 
less."  It  was  held  that  the  contract  was  not  one 
to  deliver  any  i)articular  quantity,  but  to  deliver 
so  much  as  might  be  required  in  the  construction 
of  the  building;  the  designation  of  "about  5.000 
barrels,  more  or  less,"  being  merely  the  estimate 
of  the  parties  as  to  the  quantity  which  would  i  e 
required. 


CONSTRUCTION    CONTRACTOR    NOT    LIABLE    FOR    INJURY 
BY    REQUIRED    FENCING 

The  Supreme  Court  of  Colorado  holds,  Mc- 
Phail  V.  Seerie  Bros.  Const.  Co.,  191  Pac.  103. 
that  a  contractor  for  the  erection  of  a  building 
who.  in  compliance  with  a  city  ordinance,  erected 
a  tight  board  fence  on  the  streets  where  the 
building  was  under  construction,  was  not  liable 
for  injuries  to  a  bicycle  rider  who  fell  into  an 
excavation  made  by  a  telegraph  company  located 
near  a  place  where  the  street  was  partially  ob- 
structed by  the  fence ;  the  construction  company 
having  a  right  to  construct  and  maintain  the 
fence. 


RELEASE      OF      SURETY      BY      NEGLECTING      TO      RETAIN 
RESERVE    UNDER    CONTRACT 

In  an  action  on  a  road  contractor's  bond  to 
recover  the  value  of  certain  cement  furnished  by 
the  county  to  the  contractor,  it  appeared  that  the 
contract  not  only  required  the  county  to  retain 
the  reserved  25  per  cent  and  the  last  payment 
until  the  contractor  had  paid  all  claims,  but  it 
further  obligated  the  county  to  see  that  its  ce- 
ment bill  was  paid  from  month  to  month  by  de- 
ducting, if  necessary,  proper  sums  from  the 
monthly  or  final  payments.  This  the  county  neg- 
lected to  do.  It  is  held,  Lewis  County  v.  Aetna 
Accident  &  Liability  Co.,  Washington  Supreme 
Court.  191  Pac.  146,  that  the  county  could  not 
recover  from  the  surety  for  the  amount  due  on 
the  cement,  since  payment  by  a  county  to  a  con- 
tractor of  the  whole  amount  due,  without  deduct- 
ing amounts  due  the  county  for  material,  which, 
under  the  contract,  it  had  the  right  to  do,  was 
the  giving  up  of  a  security  for  the  debt  on  which 
the  surety  had  the  right  to  rely.  A  county  can- 
not recover  on  a  contractor's  bond  if  it  has  itself 
breached  the  contract  in  any  material  respect. 


INDEFINITE    NOTICES    OF    INTENTION    TO    PAVE    STREESS 

Till'  Oregon  Supreme  Court  holds,  Henderson 
V.  City  of  Sheridan,  191  I'ac.  350,  that  a  notice 
of  int<iilion  to  im])rove  a  street  in  the  city  of 
.Sheridan  "by  resurfacing  from  curb  to  curb,  with 
a  wearing  surface  of  asphaltic  pavement,  and 
bringing  said  surface  to  the  i>ropcr  grade,  rrown, 
thickness  and  wearing  surface,"  given  pursuant 
to  the  city  charter,  was  not  sufficiently  definite 
to  gi\c  tin  lity  jurisdiction  to  make  the  im- 
pro\emenl.  ihc-  notice  did  not  state  hmv  thick 
the  wearing  surface  was  to  be,  or  what  was  to 
be  the  proper  grade,  thickness,  crown  anrl  wear- 
ing surface,  so  that  the  abutting  owners  might 
estimate  the  expense  they  were  likely  to  incur. 
.\()  ])reliminary  estimate  and  description  is  re- 
(|uired  by  the  charter,  and  no  technical  prelim- 
inarv  estimate  is  required  in  any  e\ent,  but  the 
court  is  of  o])tnion  that  there  should  be  some- 
thing apjjroaching  reasonable  certainty  in  the  de- 
scription of  the  main  characteristics  of  the  pro- 
])osed  im])ro\ement. 

The  same  court,  in  Byers  v.  City  of  .Sheridan, 
191  Pac.  351.  holds  that  a  notice  to  improve  a 
street  in  the  city  which  simply  described  the 
improvement  as  a  hard  surface  pavement  16  feet 
in  width  is  insufftcient  to  confer  jurisdiction. 
The  property  owner  was  entitled  to  be  informed 
in  a  general  way  whether  it  was  in  the  contem- 
nlation  of  the  city  to  pave  with  brick,  stone, 
bitulithic.  concrete,  asphalt  or  any  other  material 
which  might  be  employed  under  the  notice. 


RULE  THAT  VOLUNTARY  PAYMENTS  NOT  RECOVERABLE 
DOES  NOT  APPLY  TO  A  MUNICIPALITY 

The  county  of  Cayuga  filed  a  claim  in  the  New 
York  Court  of  Claims  against  the  state  to  recover 
money  paid  to  the  state  as  a  part  of  the  cost 
of  construction  of  certain  state  highways  for 
which,  under  the  construction  given  by  the  Court 
of  Appeals  to  the  State  Highway  Law  after  the 
money  was  paid,  the  county  was  not  liable,  the 
state  not  being  able  lawfully  to  collect  from  any 
town  in  which  the  state  highways  were  under 
construction  any  amount  to  meet  such  construc- 
tion. In  allowing  the  claim,  the  Court  of  Claims 
holds,  Cayuga  County  v.  State,  183  N.  Y.  Supp. 
646,  that  jurisdiction  of  the  claim  was  conferred 
on  the  court  by  Laws  1918,  c.  657.  The  defense 
that  the  payment  was  a  voluntary  one  does  not 
apply  to  a  municipality.  While  it  is  a  well-set- 
tled principle  of  law  that,  where  a  v-oluntary  pay- 
ment is  made  because  the  error  on  the  part  of 
the  person  paying  was  one  of  law  and  not  of 
fact,  the  person  making  such  voluntary  pavment 
cannot  recover,  this  rule  has  no  application  to  a 
municipality  or  other  public  body.  This  rule  of 
law  is  based  upon  the  principle  that  such  a  pay- 
ment is  not  voluntarily  made  by  the  municipal- 
ity, but  by  its  agent,  in  excess  of  his  authority, 
and  in  defiance  of  its  rights.  It  is  not  the  act  of 
the  municipality  itself,  but  of  one  who  assumes  to 
act  for  it  without  authority.  This  is  the  law  not 
only  in  Xew  York,  but  in  many  other  juris- 
dictions. 
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NEWS  OF  THE  SOCIETIES 


Nov     .-.-«— low  A    SECTION.    AMEK- 

K"  \N      \VA'n:i:\\oKK!s'      ai>socia- 

TION  Sixth  Annual  Convention,  Io- 
wa Citv,  Iowa.  Jack  J.  Hinman.  Sec- 
retary-Treasurer State  University  of 
Iowa,    Iowa   City.  „  . ,  tt.-./->i3 

.Nov.  S-ia— LEAGUE  OF  CALIFOR- 
\1\  MUNICIPALITIES.  Annua  ICon- 
Veiition.  Cluco,  Calif.  XV.  J.  Locke, 
I'acitic    Bldy.,    San    Francisco,    Calif. 

Nov.  lO-ia— NATIONAL  DIIAIN- 
.\(;E    CONHJKIOSS.       Chicago.    Atlanta, 

""^November  1^-AMEKICAN  INSTI- 
TUTE OF  ELECTKICAL  ENGIN- 
EEKS  Second  Fall  meeting.  Chicago. 
Sec.   33    \V.   3yth   St..   New    York. 

Nov  lU-CONFEIlENCE  ON  EM- 
PLOYMENT A  N  U  EDUCATION, 
sponsored  by  the  American  Assn.  ot 
Engineers.      Ch'cago. 

Nov.  lo-l" — CIT\  MANAGERS.  AS>- 
•^OCIXTION  Annual  convention  at 
Cincinnati,  O.  E.\ecutive  Secretary. 
Harrison    G.    Otis.    S12    Tribune    Bldg., 

■^■'^^^o^^'L-lO  -  AMERICAN  ENGI- 
NEERING  COUNCIL.  Organization 
meeting.      Washington,    D.    C. 

Dec.  7-10— AMERICAN  SOCIETY 
OF  MECHANICAL  ENGINEERS.  An- 
nual meeting.  New  York.  Secretary, 
•9  \V  jyth  St..  New  York  City. 
■  Op,.,  j) — THE  BKOUKLYN  ENGI- 
NEERS' CH'B.  Annual  Meeting, 
flection    of   officers.  ,,.r,T>T/-.  »  xt 

Jan  ;:5-::7.  l«::i— THE  AMERICAN 
WOOD  PiU-.SKRVERS  ASSOCIATION 
Place  of  meeting  to  be  announced 
later. 


VMKKK    VN       WATKR      WORKS      AS- 

S0<1AT10\ 

l«>\V.\     SKCTIOX 

At  the  sixth  annual  convention  of 
this  section  which  will  be  held  in  Iowa 
City,  November  5-6,  the  following 
papers  will  be  read:  November  5th, 
■Tropical  Water  Supplies,"  by  Don  M. 
Griswold.  State  Epidemiologist,  Asso- 
ciate Professor  of  Hygiene  and  Pre- 
ventive Medicine,  State  University  of 
Iowa;  "Further  Observations  on  the 
Eosine-Methylene-Blue  Agar,"  by  Max 
Lexine,  Associate  Professor  of  Bac- 
teriolog}-,  Iowa  State  College,  Ames, 
la.;  "A  Self-Cleansing  Underground 
Water-Collecting  System,"  by  George 
T.  Prince,  consulting  engineer,  Omaha, 
Neb. ;  "'Pumpers,  or  Triple  Combina- 
tion Chemical  Engines,"  by  William 
Molis.  Superintendent  of  Water 
Works,  Muscatine,  la. ;  "'Valuations 
of  the  Iowa  City  Water  Company, 
Based  on  Present  and  Pre-War  Costs," 
by  John  H.  Dunlap.  Professor  of  Hy- 
draulic and  Sanitary  Engineering, 
State  University  of  Iowa;  "Populariz- 
ing Water,"  by  Robert  E.  McDonnell, 
consulting  engineer.  Kansas  City,  Mo. ; 
"Progress  on  the  Dayton  Flood  Con- 
trol Project,"  by  Sherman  M.  Wood- 
ward, Professor  and  Head  of  the  De- 
partment of  Mechanics  and  Hydrau- 
lics, State  University  of  Iowa.  No- 
vember Gth,  "The  Application  of  Cop- 
per Sulphate  to  Basin  Walls  for  the 
Control  of  Algae,"  by  George  F.  Gilk- 
inson,  chief  chemist,  Water  Depart- 
ment, Kansas  City,  Mo.;  "Value  vs. 
Investment  as  a  Basis  for  Utility  Serv- 
ice Rates,"  by  William  G.  Raymond, 
Dean,  College  of  Applied  Science,  State 
University  of  Iowa ;  "State  Provision 
for  Water  Supply  Control,"  by  Jack 
J.  Hinman,  Jr.,  Assistant  Professor  of 


Epidemiology  aiul  Water  Bacteriolo- 
gist. State  University  of  Iowa.  Water 
Bacteriologist  and  Chemist,  Iowa 
State  Board  of  Health. 

The  papers  to  be  discussed  at  the 
"Round  Table"  are  as  follows  :  '"Fi- 
nancing Water  Main  Extensions," 
"Cleaning  Water  Mains,"  "Fire  Pro- 
tection Charge^."  "Operating  and  Test 
Duty  of  Pumps,"  "Standardization  of 
Meter  Bolts."  "Insurance  of  Pumping 
Machinery  against  Breakage,"  ""The 
Use  of   Electric   Weld   Pipe." 


IN  ri;i»N  \TION  \I.    ASSOCIATION     OK 

.sTMKKT  «  i,i:a.nix<;  OKFK  I  \i,s 

At  the  ins  nation  of  W.  J.  Galligan. 
assistant  superintendent  of  streets  of 
Chicago.  44  street  cleaning  officials, 
representing  2s  municipalities  of  the 
-United  States  and  Canada,  held  a  con- 
ference in  that  city  on  October  7th  and 
sth,  the  outcome  of  which  was  the 
forming  of  the  International  Associa- 
tion of  Street  Cleaning  Officials.  The 
object  of  the  society  is  "the  acquisition 
of  knowledge  relating  to  the  cleaning 
of  streets  and  the  dissemination  of  this 
knowledge  among  the  members  of  this 
Association  with  the  view  of  improv- 
ing the  service  and  reducing  the  cost, 
and  the  establishment  and  maintenance 
of  the  spirit  <<i  fraternity  among  its 
members."' 

Members  are  of  four  classes — active, 
associate,  honorary,  and  life.  Active 
membership  is  limited  to  superinten- 
dents of  street  cleaning  departments 
in  municipalities  and  towns  of  the 
I'nited  States  and  Canada,  and  "other 
persons  having  charge  of  or  connected 
with  municipal  street  cleaning  depart- 
ments." 

Associate  members  are  "manufac- 
turers of  and  dealers  in  appliances  re- 
lating to  the  interests  kindred  to  the 
.Association." 

The  officers  elected  were :  Presi- 
dent. W.  J.  Galligan,  assistant  super- 
intendent of  streets,  Chicago,  111. ; 
vice-president.  Theodore  Eichhorn,  su- 
perintendent of  streets.  Erie,  Pa. ;  sec- 
retary, A.  M.  Anderson,  1340  Old  Col- 
ony Bldg..  Chicago,  111. ;  treasurer, 
Robert  W.  Waddell.  city  engineer. 
Kansas  City.  Mo. ;  and  a  board  of 
governors.  The  constitution  provides 
that  tht  headtiuarters  of  the  Associa- 
tion shall  be  determined  by  the  resi- 
dence of  the  secretary. 

The  subject  of  street  flushing  was 
discussed  at  length,  the  majority  hold- 
ing that  this  method  was  injurious  to 
the  i)avements  and  the  cause  of  many 
accidents.  Colonel  Sullivan  of  Boston 
spoke  of  the  advantages  of  granite 
block  pavement  from  a  street  cleaning 
viewpoint ;  littering  of  streets  and  dis- 
cussion of  wages  were  among  the  im- 
portant subjects  on  the  program.  The 
consensus  of  opinion  seemed  to  be  that 
labor  conditions  are  showing  a  ten- 
dency to  improve.  The  matter  of 
snow  removal  brought  out  interesting 
facts,  the  majority  pronouncing  the 
liurning  method  a  failure.  Mr.  Walsh 
of   Minneapolis   told  of   his   success   in 


using  an  ordinary  coml)ination  road 
scarifier  and  grader,  pulled  by  a  trac- 
tor witli  caterpillar  traction.  The 
scarifier  breaks  the  ice  and  the  road 
machine  blade  moves  the  snow  and  ice 
to  tlic  gutters  or  catcli  basins.  Mucli 
damage  is  caused  by  allowing  the  snow 
to  remain  too  long  on  asphalt  streets. 

\>ii:iti<'\N    soriKT^    of    >ii':(ii\N. 
UAL  i<:n<;ini-:I':hs 

The  society  announces  the  followin^ 
officers  elected:  Edwin  S.  Carman, 
liresident ;  John  L.  Harrington,  Leon 
P.  .\lford,  Robert  B.  Wolf,  vice-presi- 
dents for  two  years;  Henry  M.  Norris, 
Carl  C.  Thomas,  Louis  C.  Nordmeyer,. 
managers  for  three  years;  Major  Wil- 
liam H.  Wiley  was  reelected  treasurer. 
The  secretary  will  be  elected  by  the 
society's  council  at  the  annual  conven- 
titin  which  will  i)e  held  in  December  in 
New   York   City. 

The  council  has  announced  extensive 
plans  for  iiromoting  professional  en- 
deavor and  public  service,  particularl\ 
as  to  industrial  relations  and  reward- 
ing engineering  achievement.  The  fi- 
nance committee  recommended  a  bud- 
get of  over  $500,000  for  the  ensuing 
year.  The  engineering  foundation 
fund  for  the  promotion  of  engineering 
research,  of  wliich  the  society  is  one 
of  the  sponsors,  will  very  soon  amount 
to  $1,000,000. 

John  H.  Barr  of  New  York,  formery 
professor  of  machine  design  at  Cornell, 
has  been  appointed  the  society's  repre- 
sentative on  the  National  research 
Council  for  a  term  of  three  years. 

The  special  committee  appointed  to 
interpret  a  declaration  contained  in  a 
resolution  adopted  at  a  general  se5sion 
held  December  li,  1919,  says :  "The 
central  thought  in  this  declaration  is 
that  production  is  the  utilization  of  the 
forces  of  productivity,  that  product 
comes  into  being  through  the  action  of 
those  forces,  that  the  purpose  of  indus- 
try is  to  produce  goods  for  the  use  of 
mankind  and,  therefore,  it  must  be  con- 
dticted  from  the  motive  and  in  the 
spirit  of  rendering  essential  service  to 
society  as  a  whole,  which,  of  course, 
includes  the  workers  themselves.  The 
committee  is  at  work  upon  an  inter- 
pretation of  the  declaration  in  regard 
to  credit  capital,  and  intends  to  present 
this  in  the  form  of  a  supplementary 
report." 

The  meetings  and  progress  commit- 
tee have  detailed  plans  for  the  annual 
convention  of  the  society  in  New  York 
in  December  and  also  announced  plans 
for  a  congress  of  mechanical  engineers 
to  be  held  in  Chicago  next  spring. 

The  society  has  formed  an  aeronau- 
tic section,  the  membership  including 
Orville  Wright,  Howard  E.  Coffin,  Ed- 
ward A.  Deeds.  Jesse  G.  Vincent  and 
Elmer  A.  Sperry. 


•I'HK     RKOOKLVX     E.XGINKERS' 
CLUB 

.Announcement  is  made  of  the  fol- 
lowing meetings  :  November  4,  "The 
(ierman  Long-Range  Gun,"  by  Lt.-Col. 
H.  W.  Miller;  November  11,  "City 
Planning  for  the  Borough  of  Queens," 
by  Charles  Powell ;  November  18,  "In- 
dustrial Brooklyn.  Paper  No.  2,"  by 
Walter  Pfaendler ;  December  2,  infor- 
mal talk  I)v  E.  C.  Wilder. 
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New    Appliances 

UaavribinU  N«w  Maohinerr,  Apparatus,  Materials  and  Mcthud*  and  Recent  Interesting  lnstal*ations 


fOXIIKTI"    <0\!*THI'<'rH>\ 

i>i<:vi('i>:M 

riic  (  iiiuiclr  Dcviiis  C'oriJoralioii 
liiis  isMud  a  linular  Miscriptivc  of 
linn  and  laltor-saviuK  devices  fur  plain 
and  riMiiliTCfd  loncrctc  cdnstruction 
invi-riiiK  tliirty  I'nitcd  States  patents 
pindinj^  ur  devices  mentioned  that 
have  liein  invented  liy  (ieorj^e  !•'.  New- 
inn.  These  include  form  clamps,  form 
clamp  keys,  washers,  form  ties,  form 
spreaders,  liar  spacers,  bar  iiangcrs, 
corner  har  clijis,  beam  saddles,  floor 
liiairs  and  concrete  inserts. 

The  hook  spreader  system  is  used 
mainly  for  sliip  construction  and  for 
walls  under  (>  inches  thick.  Like  most 
lit  the  other  devices,  it  is  formed 
mainly  of  heavy  hard  drawn  steel 
wire  provided  witli  suitable  bearings 
and  adjustments.  This  device  consists 
essentially  of  a  (loul)lc  hook  perma- 
luntly  embedded  in  the  wall  that  en- 
.ijaKcs  the  reinforcement  bars  and  is 
attached  to  adjustment  hooks  passing 
through  the  forms  and  provided  witli 
exterior    wedge    bearings. 

The  plain  spreader  for  thicker  walls 
is  provided  with  separate  clamps  to 
the  reinforcement  rod  and  is  adjusted 
by  wedges  at  both  ends  which  engage 
a  special  cast-iron  bearing  washer 
which  is  nailed  to  the  form.  One  ham- 
mer blow  on  the  clamp  key  tightens 
and  holds  the  form  and  steel  rein- 
forcement securely.  The  system  costs 
less  than  other  methods,  saves  a  large 
amount  of  time  in  assembling  the  rein- 
forcement, avoids  cutting  steel  after 
forms  are  removed  and  eliminates 
tightening  wrenches,  set  screws,  and 
rod  pullers. 

A  very  important  advantage  of  this 
spreader  is  that  after  the  forms  are 
stripped,  releasing  the  exterior  form 
tie  and  washer  the  former  can  easily 
be  slightly  moved  by  hand,  destroying 
adhesion  of  the  concrete  to  the  washer 
and  enabling  the  latter  to  be  slid  out 
on  the  tie,  clear  of  the  surface  of  the 
concrete,  and  the  tie  to  be  unhooked 
from  the  permanently  enclosed  inside 
spreader. 

This  leaves  a  small  conical  hole  in 
the  face  of  the  concrete  into  which  the 
eye  of  the  permanent  spreader  pro- 
jects sufficiently  to  provide  efficient  an- 
chorage for  the  mortar  with  which  the 
hole  is  subsequently  pointed. 

One  of  the  most  distinctive  of  the 
appliances  is  the  bar  clip,  made  of 
spring  wire,  and  snapped  instantly  into 
position  at  the  intersection  of  two  bars 
of  any  size  or  shape,  holding  them  se- 
curely in  position  and  not  requiring 
the  use  of  any  tools  or  adjustment. 

Form  clamps  and  form  ties  are  bent 
rods  with  end  hooks  engaging  adjust- 
ment wedges  by  which  they  are  quickly 
tiglitened.  The  form  washers  are  small 
castings  designed  to  draw  the  loop  of 
the  form  spreader  up  to  the  shoulder 
of  the  washer  arid  in  one  operation  to 
prevent  sagging  or  spreading  of  the 
form. 


REINFORCEMENT  STEEL  HELD  IX  PLACE  BY  BAR  CLIPS  AT  INTERSECTIONS- 


Bar  spacers  are  wires  with  U-shaped 
bends  in  them,  that  are  snapped  over 
reinforcement  rods  to  hold  the  latter 
securely  in  any  required  position. 

Bar  yokes  for  splicing  bars  are  U- 
shaped  plates  perforated  to  receive  a 
tightenin,g  wedge.  The  plate  engages 
the  overlap  uf  the  bars  and  holds  them 
firmly  in  position  by  driving  the  wedge. 
By  its  use  the  overlap  of  bars  may  be 
reduced  from  40  to  10  diameters.  The 
l)ottom  of  the  wedge  is  concaved  to 
provide  two  knife  edges  that  cut  into 
the  bars,  thus  holding  them  still  more 
securely'. 

Floor  chairs  for  round  or  square 
bars,  provide  a  rigid  connection  for 
intersecting  bars  that  may  be  simply 
snapped  into  place  without  the  use  of 
tools,  and  permanently  supports  them 
at  the  required  distance  above  the  bot- 


tom of  the  form,  thus  eliminating 
wood  or  cement  blocks.  They  displace 
a  minimum  amount  of  concrete. 


TBVtK   SALES    IXCREASE 

Sales  of  Mack  trucks  for  September 
rep.resented  a  9  per  cent  increase  over 
August.  Comparing  this  year  with  last, 
the  company  states  that  September. 
1920.  show^ed  a  44  per  cent  increase 
over  September.  1919.  Taking  the 
three  months'  period  ending  Septem- 
ber 30th  as  a  basis,  the'  sales  of  Mack- 
trucks  of  capacities  from  5  to  7% 
tons,  increased  55  per  cent  this  year 
over  last  year.  This  indication  of  the 
economies  offered  to  shippers  by  big- 
unit  hauling  bears  out  the  general  be- 
lief that  transportation  costs  can  be 
reduced  by  encouraging  the  use  of  the- 
large  capacity  truck. 
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KEVSTOM!:    MIXER 

The  Keystone  mixer,  model  10, 
power  loader,  manufactured  by  the 
Gray  Iron  Foundr.\  Company,  is  rec- 
ommended by  them  for  its  excess 
strength,  power  and  thoroughness  of 
mixing.  The  over-all  dimensions  and 
weight  are  less  than  those  of  any  other 
power  loader  of  full  batch  capacity 
on  account  of  its  simple  construction 
and  few  moving  parts. 


a  hand  wheel  and  is  very  rapid  and 
complete.  The  mixer  is  provided  with 
a  positive  gravity  water  measuring  tank 
that  promotes  uniformity  and  improves 
the  quality  of  the  concrete.  The  bucket 
is  hoisted  by  an  endless  cable,  the 
iioist  being  of  the  expanding  ring  type 
designed  for  hard  service,  readily  ad- 
justable and  operated  by  a  single  lever 
which  controls  both  hoist  and  brake. 
The  machine  is  provided  with  a 
sheet    steel    liousing    with    removable 


MIXEK    MOUNTED    ON    TRUCK,    ENCi.nE 
ENCLOSED  IN  STEEL  HOUSING 


In  each  pocket  mi.xing  wings  are  ar- 
ranged to  churn  and  rechurn  the  mix 
thoroughly  in  1  minute.  Free  opera- 
tion of  this  drum  with  minimum  fric- 
tion is  secured  by  drum  roller  bear- 
ings of  extra  length  that  require  oil- 
ing only  once  in  two  weeks.  The  ex- 
tra large  dimensions  of  the  charging 
bucket  eliminate  trouble  and  delay  in 
loading  ;  the  discharge  is  governed  by 


rear  and  side  doors  which  is  complete, 
compact  and  easily  portable.  The 
drum  capacity  is  10  cubic  feet  of  loose 
materials,  or  6  2-3  cubic  feet  of  mixed 
concrete  per  batch.  The  machine  is 
driven  by  a  6-h.  p.  vertical  gasoline 
engine  with  a  speed  of  47.5  revolutions 
and  a  drum  speed  of  21  revolutions 
per  minute.  The  weight,  complete,  is 
o.tiOO  pounds. 


PERSONALS 


Whitecarver,  O.  W.,  has  been  an- 
pointed  assistant  U.  S.  district  engi- 
neer at  Charleston,  S.  C. 

Painter,  Capt.  P.  C,  has  been  ap- 
pointed city  engineer  of  Washington, 
X.  C,  and  will  take  charge  of  impor- 
tant paving,  sewerage  and  waterworks 
construction   next  spring. 

Stewart,  Major  J.  W.,  Corps  of  En- 
gineers, U.  S.  A.,  has  been  retired  for 
physical  disability. 

Cooley,  Mortimer  E.,  dean  of  the 
College  of  Engineerine  and  Architec- 
ture, University  of  Michigan,  has  been 
made  a  member  of  the  Postal  Advisory 
Committee. 

Walker,  L.  C,  has  been  appointed  to 
the  U.  S.  Reclamation  Service  and  as- 
signed to  survey  for  the  American 
Falls  Reservoir,  Idaho. 

Edwards,  J.  T.,  has  been  appointed 
supervisor  of  maintenance  in  the  road 
department  of  the  New  Jersey  State 
Highway  Commission. 

Anderson,  W.  H.,  has  been  ap- 
pointed drainage  engineer  for  the  St. 
Louis  Southwestern  Railway,  with 
headquarters  at  Dallas. 

Snead,  C.  D.,  has  been  appointed 
bridge  engineer  of  the  U.  S.  Bureau 
of  Public  Roads  at  Mf)ntgomery,  Ala. 

Copp,  W.  P.,  has  been  appointed 
professor  of  civil  engineering  at  Dal- 
housie  University,  Halifax,  N.  S. 

Dunlap,  F.  C.  has  been  appointed 
chief  of  the  Bureau  of  Street  Cleaning, 
Philadelphia. 


McDermott.  J.  R.,  has  been  made  as- 
sistant division  engineer  of  the  West 
\'irginia  State  Roads  Commission. 

Bringhurst,  J.  H.,  has  been  appointed 
assistant  engineer  in  the  Bureau  of 
Highways,  Philadelphia. 

Easier.  R.  P.,  has  been  made  mana- 
ger of  the  West  Coast  Dredging  Co. 

Dyatt,  A.  E.,  has  been  made  resident 
engineer  on  Federal  aid  work  in  Doug- 
las county,  Kansas. 

Harwood.  R.  E.,  civil  engineer  and 
road  contractor,  died  recently  in 
Springfield,   Ohio. 

Meredith,  John  W..  has  been  ap- 
pointed city  engineer  of  Antioch,   Cal. 

Bonar,  S.  H.,  has  been  appointed 
city  engineer  of   Moundsville,  W.  Va. 

Ridley,  C.  E..  has  resigned  as  city 
engineer  of  Port  Arthur,  Texas. 

Willey,  N.  F.,  contractor  and  builder, 
died  at  Norwich,  X.  Y.,  August  28. 

Sheldon,  Prof.  Samuel,  Polytechnic 
Institute,  Brooklyn,  died  September  5. 

Hilgeman,  Henry,  contractor  and 
builder,  of  Ft.  Wayne,  Ind.,  died  re- 
cently. 

Moyes,  W.  E.,  general  contractor, 
died  June  21,  at  Sharpburg,  Pa. 

Gates,  R.  M..  has  been  appointed 
managing  engineer  of  the  Philadelphia 
district  of  the  Lakewood  Engineering 
Co. 

Waterhouse,  Dr.  G.  B.,  has  been  ap- 
pointed inspecting  and  metallurgical  en- 
gineer of  the  Lackawanna  Steel  Co., 
Buffalo. 

.\lbright,  John,  has  been  appointed 
erecting  engineer  for  the  Champion 
Engineering  Co.,  Kenton,  Ohio. 


I'arin  «&  Marsiiall  have  moved  their 
consulting  engineer  office  to  1107 
i{road,vvay,   New  York  City. 

The  J.  C.  Mack  Co..  jjeneral  con- 
tractors, have  moved  their  offices  to 
KK!  Park  avenue.  New  York  City. 

Tlie  Phrale  Construction  Co.  has 
l:een  formed  and  opened  offices  at  3l6 
Marine   Bank   Building,   Erie,   P'a. 

McCiuire,  B.  F.,  general  contractor, 
lias  opened  an  office  at  "iOO  Fifth  ave- 
inie.   Xew   York  City. 

H.  K.  Douglas  &  .Son,  general  con- 
tractors, have  opened  an  office  in  the 
i^arrinvs  Building,  New  London,  Conn, 

W'ilmot,  E.  A.,  civil  engineer,  re- 
cently died  at  Victoria,  B.  C. 

Hill,  William,  contractor,  Chatham, 
Out.,  died  September  G. 

Begg,  J.  M.,  has  been  appointed  en- 
gineer of  waterworks  improvement  at 
Brandon,   Manitoba. 

Shupe,  Stanley,  has  been  appointed 
acting  town  engineer  of  Oshawa,  On- 
tario. " 

The  Willite  Road  Construction  Com- 
pany of  New  York,  Inc.,  has  just 
started  construction  of  50,000  square 
yards  of  the  Hudson  County  boule- 
vard, Jersey  City,  which  is  the  Atlan- 
tic Tidewater  terminal  of  the  Lincoln 
Highway. 

Darcy,  H.  J.,  has  been  appointed 
state   sanitary   engineer   of   Oklahoma. 

Hoover,  C.  B.,  has  been  appointed 
engineer  of  water  works  extensions, 
Columbus.    Ohio. 

Gray,  C,  has  been  appointed  chief 
engineer,  Indiana  Highway  Depart- 
ment. 

Wright,  L.  H.,  chief  engineer  of  In- 
diana State  Highway  Department,  has 
resigned  that  position. 

Connery,  Major  F.  C,  civil  engineer 
tor  the  Pearson  Engineering  Corpora- 
tion, of  New  York  City,  who  served 
\vkh  the  Canadian  Forces  in  France, 
cfied  in  Toronto,   September  18. 

Wigmore,  R.  W.,  formerly  commis- 
sioner of  water  and  sewerage  for  the 
city  of  St.  John,  New  Brunswick,  has 
been  re-elected  to  the  House  of  Com- 
mons. 

Andrews,  M.  O.,  general  manager 
of  the  Unit  Construction  Company, 
Fall  River.  Mass.,  died  August  9. 

Rogers,  C.  G.,  contractor  and  builder. 
Potsdam,  N.  Y..  died  August  23. 

Parker,  J.  L.,  has  been  appointed  se- 
nior highway  bridge  engmeer  for  the 
South  Carolina  State  Highway  Com- 
mission. 

Davies,  J.  C,  has  been  appointed 
testing  engineer  for  the  State  High- 
way   Department,    Oklahoma. 

Bruce,  J.  A.,  city  engineer  of  Omaha, 
has  resigned  to  enter  the  engineering 
firm  of  Bruce  &  Grupe,  Omaha. 

Miller,  W.  E.,  has  opened  engineer- 
ing office  for  steam  and  electric  rail- 
way and  public  utilities  work  at  Madi- 
son, Wis. 

O'Brien,  E.  J..  &  Bro.,  Inc.,  engi- 
neers and  contractors,  have  opened  an 
office  at  299  Division  avenue.  Brook- 
lyn, N.  Y. 

Frost,  Ford  &  Westell  Construction 
Co.,  general  contractors,  have  opened 
general  contracting  offices  at  400  Pe- 
nobscot  Building.   Detroit. 

Dwight  P.  Robinson  &  Co.,  Inc., 
have  opened  a  ne^-  branch  office  in 
Youngslown,  Ohio,  and  have  moved 
their  Cleveland  office  to  the  Citizens' 
Building. 
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Snow  RemovaJ  Tests 


Removal  of  snow  from  city  streets  is  becoming  increasingly  common  and  ex- 
pensive, and  the  larger  cities  are  finding  it  a  serious  problem.  The  New 
York  Street  Cleaning  Department,  afte:  experimental  tests,  has  ordered  100 
tractors  and  many  motor  trucks  and  has  invited  bids  for  other  tractors,  plows 
and   other  heavy  equipment  for  next    winter's  service. 


It  i.s  estimated  that  during  the  month  of  Feb- 
ruary. 1920.  traftic  tie-ups  due  to  unexpected 
siiow-falLs  co.st  the  merchants  of  Xew  York  City 
$(tO.(X)0.000  and  the  city  itself  $5,500,000  for  emer- 
gency snow-removal  work.  Although  the  Depart- 
ment of  .Street  Cleaning  made  strenuous  efforts 
its  equipment  was  inadequate  to  handle  the  situa- 
tion and  outside  contractors  were  called  in  hut 
failed  at  the  critical  time. 

Horse-drawn  snow  plows  and  motor  trucks 
were  inefficient  in  the  deep  drifts.  None  of  the 
equipment  owned  by  the  department,  or  available 
outside,  was  able  to  handle  the  heavy  fall  of 
packed  snow,  except  a  few  .small  tank-type  trac- 
tors which  had  been  voluntarily  offered  for  the 
work. 

.\  snow-removal  committee  was.  appointed  to 
report  to  the  mayor  on  ways  and  means  of  han- 
dling the  snow  in  the  most  efificient  manner.  The 
chairman.  Fire  Chief  Kenlon,  in  view  of  success- 
ful fire-fighting  experience,  decided  that  it  is  im- 
perative to  have  motor  equipment  w^hich  can  be 
kept  at  work  throughout  the  storms  so  that  it  w\\\ 
be  necessary  to  clean  up  but  a  small  part  of  the 
snow  when  the  storm  is  over. 

The  Snow-Removal  Committee,  working  on 
this  basis,  organized  a 
series  of  tests  that  were 
made  last  July.  .\11  man- 
ufacturers of  track-lay- 
ing (caterpillar  tractor) 
tractors  were  requested 
to  compete  in  this  event. 

The  tractors  taking 
part  'in  the  demonstra- 
tion were  Holt.  T.  T.. 
.Monarch..  Bates  and 
Cleveland  :  all  excepting 
the    Bates    being   of   the 


Tl<.\(   TiiR    l(.\rt.l.\(,    >V(>\\     I'l.ow 


crawler  or  track-laying  type.  The  Bates  [is 
(•(juipped  with  crawlers  in  the  rear,  with  the  ad- 
dition of  two  wheels  in  front  to  guide  and  for 
flexibility  of  operation. 

The  tests  were  made  oh  Avenue  C,  between 
bSth  and  19th  streets,  on  July  29,  1920.  Damp  sand 
weighing  90  pounds  per  cubic  foot  was  spread 
on  the  asphalt  pavement  over  an  area  of  7,500 
s(|uare  feet  (125  feet  long  by  60  feet  wide),  one- 
half  to  a  depth  of  4  inches  and  one-half  to  a  depth 
of  6  inches 

The  Department  of  Street  Cleaning  snow  plows 
with  varying  lengths  of  blades  .set  at  an  angle  of 
45  degrees,  were  attached  to  tractors,  which 
started  at  the  edge  of  the  sand  bed  and  w^orked 
into  a  full  width  stroke,  pushing  the  plow  for 
the  full  length  of  the  spreadings. 

Equipped  as  before  except  with  plow  set  at 
right  angles,  the  tractors  started  in  at  the  center 
of  the  6-inch  bed  of  sand  in  which  the  three  heavy 
tractors  (Holt,  J.  T.  and  Monarch)  were  required 
to  push  a  full  stroke  for  the  entire  length  of  the 
bed. 

Final!} .  with  the  front  plow  raised  out  of  the 
way  and  a  Climax  plow  attached  to  rear  end,  the 
two  smaller  tractors  (Bates  and  Cleveland)  were 
to  start  at  edge  of  the  sand 
bed  and,  working  into 
full  stroke,  plow  wind- 
rows for  the  full  length 
of  the  spreading.  All  the 
tractors  fulfilled  the  re- 
quirements of  the  test. 


;'K.>II.TIN<      >n.    IVKATION- 

Based  on  the  results  of 
iliese  tests,  specifications 
were  prepared  and  bids, 
imited  by  the  engineer^ 
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ing  Bureau  of  the  department  for  150  [gasoline 
motor-driven  track-laying  tractors.  Each  bidder 
was  required  to  submit  evidence  that  there  are  at 
least  50  of  his  make  of  tractors  in  operation  in  the 
United  States  which  have  each  given  not  less 
than  one  year  of  service.  The  engine  must  be  a 
four-cylinder,  four-cycle  engine,  which  will  de- 
velop not  less  than  20  brake  horse-power  at  gov- 
erned speed. 

Ignition  must  be  by  high-tension  magneto  with 
impulse  coupling  and  motor  shall  he  easily  started 
by  hand.  In  lieu  of  the  high-tension  magneto, 
dual  ignition  with  battery  and  generator  may  be 
used.  The  engine  shall  be  provided  with  a  cen- 
trifugal governor  which  can  be  set  to  keep  the 
motor  at  constant  speed.  Final  drive  must  be 
gear,  worm  or  chain. 

A  committee  appointed  to  purchase  snow-re- 
moval equipment  decided  to  buy  100  small  tank- 
type  tractors,  50  large  crawler-type  tractors  and 
a  big  fleet  of  trucks  with  dump  bodies,  together 
with  the  necessary'  push  plows  for  the  tractors. 

The  order  for  100  .small  tank-type  tractors  has 
been  awarded  to  the  Cleveland  Tractor  Company, 
of  Cleveland,  Ohio,  which  will  supply  standard 
12-20  Cletracs  weighing  3,800  pounds  each  and 
equipped  with  winter  tracks,  a  covered  cab.  a 
two-man  seat,  storm  curtains  and  sirens. 

Bids  have  been  received  for  50  heavy  tractors 
weighing  not  less  than  8,000  pounds  each  that 
must  be  manufactured  by  makers  established  at 
least  eight  years  and  builders  of  their  own  en- 
gines. Bids  have  also  been  received  for  three 
wrecking  cars  equipped  with  cranes,  but  con- 
tracts for  them  have  not  yet  been  awarded. 

For  use  with  the  tractors  there  have  been  pur- 
chased 212  White  5-ton  6-yard  automobile  trucks 
with  dump  bodies.  75  of  which  are  to  be  equipped 
with  alternate  1,200-gallon  flushing  tanks  for 
summer  use;  100  2-ton  Mack  auto-trucks;  150  4- 
wheel  and  300  auto-front  plows  made  by  the  Good 
Roads  Machinery  Co. ;  4  34-ton  delivery  trucks : 
and  1  Friedman's  mechanical  snow  loader. 

The  tractor  tests  were  conducted  under  the  di- 
rection of  Honorable  Frank  E.  Eschmann,  acting 
commissioner  of  street  cleaning;  A.  A.  Taylor, 
general  superintendent;  John  Sondon,- superinten- 
dent of  snow  removal ;  and  Elmer  Clark  Goodwin, 
examining  engineer.  Department  of  Street  Clean- 
ing. 

engineer's  report 

■  A  tew  weeks  ago  Mr.  Goodwin  submitted  to 
Grover  .\.  Whalen.  commissioner  of  the  Depart- 
ment of  Plant  and  Structures,  ''full  particulars  of 
the  purchase  of  trucks,  tractors,  plows  and  other 
equipment  which  the  city  contemplated  making, 
as  well  as  of  the  plan  for  co-operation  between  the 
street  cleaning,  fire,  police  and  other  city  depart- 
ments; likewise  the  plans  for  obtaining  labor  and 
hiring  privately  owned  vehicles,  with  the  employ- 
ment of  the  contractor's  and  railroad's  forces  for 
the  speedy  removal  of  snow  from  the  city's  streets 
during  the  coming  and  subsequent  winters."  His 
report  is  as  follows: 

Organization — The  organization  for  snow  work 
will  be  dixided  into  three  classes: 


1.  Snow  fighting  to  be  composed  of  the  de- 
partment force  and  equipment  augmented  by 
hired  laborers. 

2.  The  contractor's  forces  for  the  removal  of 
snow  after  the  storm  ceases  falling. 

3.  The  railroad's  forces,  which  are  the  forces 
under  the  direction  of  the  railroad  companies  as- 
signed to  the  streets  which  they  are  obliged  to 
clear  of  snow  under  the  terms  of  their  contract 
with  the  city  and  their  respective  franchises. 

The  general  plan  for  the  purchase  of  the  vari- 
ous articles  of  equipment  was  set  forth  in  the 
Snow  Committee  Report,  of  which  Chief  Kenlon 
was  the  chairman,  and  in  accordance  with  such 
policy  we  have  already  awarded  a  contract  for 
212  five-ton  gasoline  trucks  to  the  lowest  bidder, 
the  White  Company.  The  specifications  of  the 
contract  call  for  the  delivery  of  the  first  fifty 
trucks  about  the  first  week  in  December  and  the 
balance  of  162  trucks  to  be  delivered  by  January 
15,  or  in  an  installment  of  50  trucks  every  20  days 
after  the  first  delivery. 

Plans  and  specifications  have  been  drawn  for 
the  purchase  by  public  letting  of: 
too  two-ton  auto-trucks. 
150  four-wheeled  plows. 
•■>00  auto- front  plows. 

150  tractors  of  the  caterpillar  type  (100  known  as  the  small 
size,  not  less  than  3.800  lbs.,  and  50  not  less  than 
8,000  lbs.). 

3  wrecking  cars  equipped  with  cranes. 
4  three-quarter-ton    delivery    trucks    (for    delivering    sup- 
plies.) 

1  mechanical  snow  loader  (Friedman  machine). 

Plans  and  specifications  have  been  prepared  for 
a  large  garage  and  receiving  station  in  Brooklyn 
on  Water  and  Dock  streets,  with  a  capacity  for 
sheltering  300  auto-trucks. 

Plans  are  being  prepared  for  a  central  repair 
shop  and  this  is  to  be  followed  by  the  building 
of  twenty-two  garages  throughout  the  city  in  the 
Boroughs  of  Manhattan.  Bronx  and  Brooklyn, 
city-owned  property  w^hich  has  been  turned  over 
to  the  Department  of  Street  Cleaning  for  this 
purpose  by  the  Sinking  Fund  Commission  and 
the  Department  of  Plant  and  Structures. 

Co-operation  of  Other  City  Departments — 
In  the  proposed  plan  of  co-operation  between  the 
Street  Cleaning,  Fire  and  Police  Departments,  it 
is  intended  to  assign  two  policemen  or  two  fire- 
men to  operate  the  caterpillar  tractors,  who  are 
licensed  chauffeurs,  skilled  in  the  work  of  operat- 
ing motor-driven  apparatus,  who  will  command 
auto  and  horse-drawn  truck  drivers  to  give  these 
tractors  the  right  of  way. 

The  general  plan  of  operating  these  tractors, 
together  with  five-ton  auto-trucks  of  the  depart- 
ment, will  be  as  follows : 

As  soon  as  a  snow-fall  starts  and  the  Cominis- 
sioner  is  convinced — after  consulting  with  the 
Weather  Bureau  Officials — that  it  will  be  a  con- 
tinued storm,  he  will  issue  orders  to  have  the 
tractors  and  trucks  begin  work.  The  plows  shall 
be  attached  to  the  trucks  at  the  various  garages, 
and  the  police,  fire  and  street  cleaning  operators 
who  are  assigned  to  this  work  shall  immediately 
report  for  duty  and  proceed  at  once  to  the  points 
whore  they  are  to  plow. 
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TlIACrol:     IM'SIIINC    SXOW     IM.OW     IN      Al>\\.\i'l 

Tlu'  scluMiic.  as  oiitliiu'd,  is  l(t  \\;i\v  i)l()\vs  in 
teams  of  two  ik-aii  a  width  of  20  feci  of  roadway 
for  a  distaiuo  of  three  lineal  miles  in  one  hour 
and  to  continue  working  over  such  a  route  after 
the  snow  has  ceased  falling.  The  average  rate 
of  snow-fall  is  '-{>  inch  jier  hour  and  the  motor- 
driven  plows  operating^  at  the  rate  of  three  miles 
an  hour,  will  cover  the  entire  area  every  two 
hours,  constantly  plowing  1  in.  of  snow  on  each 
trip  up  and  down  the  assigned  area. 

Rapid  Snow  Removal — With  150  tractors  and 
ISO  five-ton  trucks  operating,  all  of  which  will 
have  snow-plows  attached,  starting  at  200  differ- 
ent pt>ints  and  covering  3  lineal  miles,  cleaning 
20  feet  of  rt)adway,  it  will  he  noted  that  the  de- 
partment will — with  its  own  equipment — have 
plowed,  at  the  cessation  of  snow-fall  in  each 
storm,  six  hundred  miles  of  roadway  in  the  im- 
portant sections  of  the  city,  70  per  cent  of  which 
will  he  in  the  Horough  of  Manhattan,  so  that 
there  will  he  no  interruption  of  traffic  such  as 
practically  paralyzed  the  trucking  Inisiness  last 
year  and  incurred  the  loss  of  millions  of  dollars. 

This  force  wll  be  augmented  by  the  hiring  of 
auto-trucks  to  which  department  snow  plows  will 
be  attached  and  it  is  estimated  that  100  of  these 
will  be  engaged  working  in  the  same  manner  as 
the  department  trucks  and  tractors  covering  an 
additional  150  miles  of  roadway.  It  is  intended 
that  this  total  force  will  be  operating  within  one 
hour  after  the  call  has  been  issued  by  the  Com- 
missioner, so  that  if  the  storm  is  in  progress  one 
hour  and  it  is  decided  to  call  out  the  force,  all 
the  equipment  will  be  in  motion  within  two  hours 
.ifter  the  storm  starts  or,  in  other  words,  the  full 
force  of  motor-trucks  and  tractors  will  be  operat- 
ing when  the  snow  shall  have  reached  a  depth  of 
one  inch. 

The  first  point  in  the  work  of  snow  removal  is 
to  keep  traffic  moving.  This  will  be  accomplish- 
ed b\  throwing  the  snow  from  the  center  to  the 
•iides  of  the  roadway.  The  second  point  is  to 
have  the  snow  removed  as  quickly  as  possible 
after  it  is  thrown  to  the  sides.  For  this  purpose 
it  is  intended  to  utilize  the  100  two-ton  depart- 
ment trucks  and  the  department  force  of  carts 
approximately  500  in  number,  on  the  first  dav 
of  each  storm,  to  haul  the  snow  to  the  most  con- 
\enicnt  disposal  points,  such  as  sewers  and 
water-front  dumps. 

During  the  progress  of  a  storm,  the  laborer- 
will  be  assigned  to  work  at  the  same  time  that 


ilic  lall  is  issued  for  the  plows  to  start  out  and 
I  hey  will  i)ile  the  snow  just  as  soon  as  it  is  thrown 
to  the  side  of  the  roadway  by  the  plows.  This 
will  obviate  flclay  as  formerly  occurred  while 
waiting  for  the  contractor's  forces  to  begin  work, 
uhich  was  iisiialK  dclav<-d  until  the  frjllowing 
■  lay. 

riic  Street  (leaning  Department  intends  to 
nino\  <•  the  snow  with  its  own  ffirce  south  of  14th 
street,  in  the  I'orongh  of  Manhattan,  where  the 
^^reatesl  difficulty  deveIoi)ed  last  year,  and  to 
extend  its  forces,  wherever  practicable,  north 
of  14th  street  on  the  main  thor(;ughfarcs,  such 
as  5th  Avenue,  P>roadvvay  and  other  main 
arteries  of  traffic,  so  that  the  snow  will  be  remov- 
ed with  all  j>ossible  speed. 

It  is  purjxjsed  to  utilize  the  plows  attached  to 
the  tractors  to  push  snow  from  the  roadways  to 
the  sewer  manholes  wherever  such  are  available, 
after  they  stop  plowing,  which  means  that  150 
tractors  will  be  pushing  snow  on  all  streets  where 
sewers  are  available  and  in  this  way  great  quan- 
tities will  be  removed  quickly. 

Emergency  Workers — The  plans  also  prcjvide 
for  registration  of  the  emergency  men  in  advance 
of  the  winter  season  in  order  to  have  an  available 
snow-fighting  force  of  laborers  report  at  the  103 
section  stations  throughout  the  three  boroughs,  at 
which  places  they  will  be  equipped  with  picks, 
shovels  and  pan  scrapers;  and  under  the  direc- 
tion of  squad  leaders  they  will  be  assigned  to 
certain  routes  for  sewering  or  piling  the  snow, 
depending  upon  the  type  of  sewer  adjacent  to  the 
\arious  points  at  which  they  arc  assigned  to 
work. 

The  rates  of  pay  to  attract  a  sufficient  number 
of  laborers  for  snow-work  wdll  be  determined 
later  in  the  year,  depending  upon  what  a  survey 
of  the  labor  conditions  will  indicate.  As  it  is 
intended  to  make  every  effort  to  have  the  snow- 
removed  quickly,  a  raise  in  the  rates  would  seem 
to  be  one  of  the  means  of  inducing  laboring  men 
to  report  promptly  in  sufficient  numbers  to  get 
the  work  done  rapidly  and  at  a  minimun  expense, 
for  it  is  easier  to  handle  the  snow  immediately 
after  it  has  fallen  than  to  permit  it  to  be  pressed 
down  by  the  traffic  and  hardened  bv  freezing. 


Prohibitory  Cost  of  Paving 

It  is  reported  that  the  road  commissioner  of 
Mew  Orleans  has  decided  to  abandon  some  of  the 
proposed  paving  contracts  for  which  the  bids  re- 
ceived are  considered  unreasonably  high.  It  is 
considered  preferable  to  lose  a  year  than  to  pay 
$8  per  square  yard  for  work  which  formerly  cost 
S2.  .\  tabulation  of  the  bids  showed  "entire  ab- 
-^ence  of  competition."  and  although  it  is  not 
claimed  that  the  prices  asked  are  more  than  the 
cost  of  materials  and  labor  warrant,  it  is  felt  that 
the  figures  are  almost  prohibitory  and  that  the 
burden  should  not  be  inflicted  at  present  on  the 
contractor.  Under  the  law  the  work  already  bid 
on  must  be  executed  or  abandoned  because  it  is 
required  that  contracts  for  paving  must  be  mad:- 
a  year  in  advance  and  therefore  this  work  cannot 
be  deferred  a  few  months. 
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Selecting  a  Type  of  Road  Surface 


A  discussion  of  the  question,  "What  type  of  surface  will  give  the  best  results 
under  a  set  of  given  conditions?"     A   tentative  solution  is  proposed  by  th« 

Office  of  Public  Roads. 


Thf  general  subject  of  selecting  the  type  of 
road  surface  for  any  given  highway  improvement, 
basing  such  selection  upon  some  reasons  that 
have  definite  information  as  their  foundation,  was 
discussed  before  a  conference  of  district  engineers 
by  E.  \y.  James,  assistant  chief  engineer  of  the 
Bureau  of  Public  Roads. 

."^election  of  the  type  of  road  is,  he  said,  "one 
of  the  large  and  still  open  questions  in  highway 
engineering."  Data  are  lacking  for  reaching  any 
definite  conclusion  based  entirely  upon  technical 
considerations.  There  is  little  or  no  unity  of 
opinion  as  to  the  servic^  value  of  the  various 
types  under  given  conditions  of  traffic,  or  regard- 
ing the  probable  length  of  life  of  the  several 
types.  On  the  basis  of  cost  over  a  period  of 
years,  opposite  conclusions  were  reached  recently 
by  two  engineers  of  one  of  the  large  state  high- 
way departments.  Data  simply  arc  not  available 
for  a  purely  technical  answer  to  the  question: 
"What  type  of  surface  will  give  the  best  results 
under  a   set  of  given   conditions?" 

Many  engineers  and  investigators,  however,  are 
endeavoring  to  secure  such  data,  chief  among 
these  being  the  Bureau  of  Public  Roads,  which 
is  the  only  go\-ernniental  organization  having  at 
its  disposal  funds  and  personnel  for  conducting 
the  necessary  experiments. 

.\sidc  from  thv  technical  considerations,  there 
are  and  probably  always  will  be  several  impor- 
tant administrative  ones  which  will  have  consid- 
erable weight  in  determining  type  of  pavement. 
These  are  the  exigencies  of  construction  (involv- 
ing engineering  administration),  financial  limita- 
tions and  the  inHuence  v\  local  opinon.  which 
opinion  is  frequently  influenced  by  the  promotion 
work  of.  those  having  materials,  equipment  or 
proprietary  types  for  sale. 

The  Bureau  of  Public  Roads  has  for  a  num- 
ber of  years  been  collecting  data,  probably  the 
most  valuable  of  which  are  in  connection  with 
surface  treatments.-  It  reports  having  found,  for 
instance,  that  a  water-gas  tar  prcparatiou  applied 
as  a  cold  surface  treatment,  maintained  under  pa- 
trol, will  carry  025  gro,ss  tons  of  traffic  per  dav. 
.111(1  under  this  traffic  the  marntenance  willbe  in 
the  third  of  seven  experimental  sections  on  the 
basis  of  economv  :  but  this- same  section  was  de- 
>tro\ed  by  1.130  gross  tons  per  day  bevond  the 
point  of  an\  reasonable  maintenance.  The  aver- 
age life  of  a  retroatment  of  this  material  Avas 
found    to    he    eight    month<=.      .\    hot    tar    surface 


treatment  stood  up  satisfactorily  under  1.325  gross 
tons  daily  average. 

There  are  considerable  more  data  of  this  gen- 
eral nature  which  are  being  collected  and  others 
which,  having  been  collected,  are  now  being 
studied  and  conclusions  drawn.  As  yet,  however, 
there  is  little  or  no  material  of  value  in  the  litera- 
ture of  highway  engineering  or  in  the  engineering 
press  rclati\e  to  the  determination  of  type.  "En- 
gineers have  written  all  around  the  subject  but 
have  generally  refrained  from  committing  them- 
selves to  figures." 

With  respect  to  he?vy  trucking,  the  observa- 
tions of  the  Bureau  of  Public  Roads  are  that 
trucks  rated  heavier  than  three  tons  arc  generally 
seriously  destructive  of  any  type  of  pavement 
customarilv  used  on  rural  roads  up  to  1917.  Fur- 
ther, the  destructiveness  varies  directly  with  the 
speed,  but  probablv  in  greater  ratio.  Tt  appears 
that  constant  use  of  a  few  trucks  per  day,  if  they 
are  heavier  than  three  tons  and  run  at  a  speed 
of  25  to  35  miles  per  hour,  is  sufficient  to  cause 
high-tvpe  pavements  of  designs  current  in  1916 
to  fail,  no  matter  how  well  they  may  be  main- 
tained. 

During  the  past  two  years  there  has  been  a 
continual  increase  in  the  practice  of  submitting 
alternate  designs  for  projects  on  which  Fed- 
eral aid  is  asked.  Some  states  have  adopted  some- 
thing like  a  svstem  in  selecting  and  even  in  de- 
riding between  these  alternates.  The  state  of 
Illinois  has  attempted  to  set  up  a  rational  method 
of  comparing:  t\pes.  one  essential  feature  of 
which  is  that,  studied  as  a  beam,  a  pavement 
cross-section  constructed  whollv  of  concrete  is 
stronger  than  one  with  a  bituminous  top  on  an 
adequate  concrete  base ;  that  the  upper  layers  or 
wearing  surface  of  a  pavement  cross-section  in 
concrete  is  worth  twice  as  much  as  a  bituminous- 
top  wearing  surface.  Incidental  to  this  conclu- 
sion is  the  use  of  an  identical  mix  for  a  one-course 
concrete  design  and  for  the  base  of  bituminous- 
top  constnii'tion.  "Obviously,  a  rational  anah'sis 
of  this  problem  has  not  been  made  and  would  be 
of  verv  doubtful  value.  It  appears  to  involve  the 
anah'sis  of  a  compound  beam  of  elastic  material, 
continuouslv  but  not  uniformly  supported  on  elas- 
tic bearings,  and  besides  the  question  of  flexure 
involves  consideration  of  no  less  than  three  dif- 
ferent lon':ritudinal  shears,  one  in  concrete,  one  in 
the  bituminous  ton.  and  one  in  the  ioint  between 
them.     The  last  element  cannot  possiblv  be  evalu- 
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.itfd,  and  the  (|ii  .stKni  of  rcdiitid  impact  owing  lo 
the  cushioning  fffoi't  of  thr  hituminous  top  con 
fuses  the  whole  problem."  Although  this  conclu- 
sion is  unsatisfactory  to  many  engineers  and  to  a 
large  grou])  of  material  manufacturers,  there  has, 
iu\  crtliclcss,  Idt'M  surprisingly  little  unfavorable 
criticism  of  it,  proi)ai)ly  because  no  one  lias  any 
better  data  on  wliiih  to  base  objections  than  the 
Illinois  dcpartimnt  liad  mi  wbicli  to  base  their 
conclusions. 

The  state  iif  rcniisylvania  in  the  1919  spccilica- 
titMis  lomparcd  ty])rs  on  the  basis  oi  probable 
cost,  and  developed  designs  for  such  pavements 
as  sheet  asphalt,  I'ilbertine  and  W'arrenitc  having 
dimensions  which  di-parted  from  previous  custo- 
mary practice,  because  designed  with  the  purpose 
of  producing  a  cross-section  of  each  type  so  that 
all  wnuld  cost  approximately  the  same.  This 
plan  possesses  the  inherent  drawback  that  it  must 
be  entirely  revised  with  every  change  in  relative 
cost  of  materials. 

The  P.ureau  of  Public  Roads  has  tentatively 
followed  another  solution  which  starts  by  estab- 
lishing a  list  of  pavements  on  the  basis  of  service 
value.  This  is  purely  empirical  and  indetermi- 
nate and  likely  to  vary  somewhat  in  the  judg- 
ment of  different  engineers.  'J'he  order  in  which 
paxements  have  been  listed  by  the  Bureau  is  as 
follows :  Brick  on  concrete  base,  sheet  asphalt 
on  concrete  base,  cement  concrete,  bituminous 
concrete  on  an  adequate  base,  bituminous  ma- 
cadam, surface-treated  macadam,  water-bound 
macadam,  gravel  macadam,  gravel,  sand-clay,  top 
soil,  earth. 

The  next  step  was  to  attempt  to  indicate  suf- 
ficiently the  details  of  design  so  that  the  pave- 
ments could  be  classified  in  groups.  Three  groups 
known  as  Classes  A,  B  and  C  were  selected,  for 
heavy,  medium  and  light  traffic,  respectively.  Un- 
der Class  A  the  bureau  placed  monolithic  or  semi- 
monolithic  brick  pavement,  using  3  or  3^-inch 
block  on  4-inch  or  5-inch  cement  concrete  base 
mixed  1 :2j/2  :5  or  1 :3  :6.  Also  bituminous  con- 
crete 2  inches  thick  o«  a  5-inch  or  6-inch  cement 
base  mixed  1-3-6.  Also  cement  concrete  pavement 
(^  inches  thick  at  the  sides  and  J'/j  inches  at  the 
center  mixed  1-2-4. 

For  Class  B,  medium  trat^c,  it  designates  bitu- 
minous concrete  IjA  inches  thick  on  a  4-inch  or  5- 
inch  concrete  base  mixed  1-3-0.  Also  cement  con- 
crete pavement  5  inches  and  63/2  inches  mixed 
1-2-4.  .\lso  bituminous  concrete  2  inches  thick 
on  a  4-inch  bituminous  concrete  base  of  crushed 
stone  or  gravel. 

For  Class  C.  light  traffic,  it  designates  bitumi- 
nous concrete  IX'  inches  thick  on  a  4-inch  bitu- 
minous concrete  base  of  crushed  stone  or  gravel. 
\lso  bituminous  concrete  I3/2  inches  thick  on  a 
bituminous  binder  course  1>2  to  2  inches  thick, 
on  a  4-inch  broken  stone  base.  Also  bituminous 
concrete  2  inches  thick  on  a  5-inch  water-bound 
macadam  base.  .Also  bituminous  macadam  2^/4 
inches  thick  on  a  5-inch  water-bound  macadam 
base. 

This  classffication  was  especially  devised  as  a 
>uggestion  for  the  state  of  Idaho  and  there  was 


iiicludi-d  uikUi  (^lass  A  as  a  fourth  alternate, 
bituminous  comrete  2  inches  deej)  on  a  5-inch  or 
'>  inch  bituminous  ccjncrete  base  of  crushed  stone, 
this  addition  being  solely  for  the  purj^ose  of  pro- 
viding in  this  grouj)  a  type  of  surface  that  would 
not  rcfjiiirc  water  for  construction.  It  is  appar- 
ent that  this  classification  is  not  generally  ap- 
plicable, lor  instance,  ("lass  A  paveimmts  should 
l»c  made  (  onsid(  rably  heavier  in  nifjst  of  the  Kast- 
iTii  states,  and  numerous  other  variatif>ns  in  detail 
would  have  to  be  made  for  other  localities. 

".^o  many  different  questions  have  arisen  re- 
garding the  determination  of  alternate  and  com- 
parable types  that  it  aj)jK'ars  necessary  to  seek  a 
solution  in  an  entirely  different  direction.  So  far 
we  have  attempted  to  establish  an  e()uivalency  of 
cither  cost  or  service  value. 

"It  has  been  suggested  that  an  attempt  be  made 
to  establish  normal  differentials  among  the  sev- 
eral higher  tv  j)es  that  are  likely  to  be  brought  to- 
gether in  com])etition.  This  normal  differential 
presupposes  the  fixing  of  what  may  be  referred 
lo  as  a  normal  base  price  for  each  type  on  a  given 
l)roject.  and  this  will  be  arrived  at  by  a  careful 
analysis  of  the  materials  entering  into  the  con- 
struction of  the  design  on  the  basis  of  their  cost, 
(jiven  a  particular  project  on  which  it  is  intended 
to  solicit  tenders  for  sheet  asphalt,  modified  To- 
])eka,  and  concrete,  the  materials  necessary  to  con- 
struct each  type  will  be  located  and  the  cost  of 
l)lacing  them  into  the  w^ork  will  be  analyzed.  This 
will  provide  for  each  type  a  very  carefully  com- 
piled engineer's  preliminary  estimate.  It  need  not 
represent  the  actual  cost,  but  it  will  establish  a 
normal  basis  of  comparison  and  fix  the  normal  dif- 
ferentials that  may  be  expected  to  exist  between 
V  arious  types.  When  the  bids  are  opened,  if  the 
bid  for  concrete  is  below  its  normal  base  price 
and  the  bid  for  Topeka  is  above  its  normal  base 
price,  the  concrete  would  be  considered  the  better 
bid.  If,  on  the  other  hand,  sheet  asphalt,,  al- 
though bid  at  a  considerably  higher  cost,  were 
below  its  normal  base  price,  and  concrete  above 
its  normal  base  price,  the  tender  for  sheet  asphalt 
could  logically  be  considered  as  the  better  bid. 
.  .  .  The  practical  effect  of  this  method  is  to 
a\oid  decision  as  to  strictly  comparable  types  or 
designs,  and  at  the  same  time  maintain  compe- 
tition. But  that  competition  is  no  longer  among 
the  types:  it  is  a  competition  of  each  type  with 
its  normal  or  base  estimate. 

"It  is,  of  course,  at  once  apparent  that  a  sug- 
gestion of  this  kind  can  only  be  worked  out  under 
very  intelligent  engineering  direction — it  will 
mean  that  the  engineer,  after  having  selected  his 
alternative  designs,  will  first  have  to  compute  the 
quantities  of  cement,  sand,  chips,  aggregate,  bitu- 
minous filler  ami  whatever  other  materials  enter 
into  the  construction,  locate  probable  scnirces  of 
suitable  materials  and  carefully  analyze  the  cost 
of  each  one." 

"Whether  this  scheme  is  practicable  from  a  bus- 
iness point  of  view  may  be  open  to  some  question. 
It  has  some  decided  advantages.  For  instance, 
it  has  been  noticed  that  concrete  bids  when 
brought  into  competition  with  bids  for  Topeka  or 
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Warrenitc  on  a  concrete  base  have  a  marked  ten- 
dency to  rise  until  they  are  only  slig-htly  below 
the  Topeka  bids.  If  a  differential  were  estab- 
lished, concrete  would  have  to  stay  down  where  it 
belongs  or  it  would  be  at  a  disadvantage.  The 
cost  of  preparing  preliminary  estimates  would  be 
somewhat  greater  than  at  present  and  the  esti- 
mates could  not  be  based  so  generally  on  averages 
derived  from  records  of  past  bids  as  they  now  are. 


It  is  probable  also  that  a  M)mcwhat  higher  stan- 
dard of  preliminary  engineering  in  general  would 
be  required  to  carry  out  this  scheme  successfully, 
because  there  would  doubtless  arise  considerable 
differences,  especially  among  material  men,  as  to 
the  fairness  of  the  differentials  established,  and 
the  engineer  responsible  for  the  computations 
would  have  to  fortify  his  conclusions  by  very 
skillfully  analyzed  data." 


Two  Illinois  Asphaltic  Pavements 


An  asphaltic  concrete  highway  pavement  on  a  rich  concrete  base  and  a  sheet 
asphalt  pavement  of  unusually  stiff  mix  are  described  by  John  B.  Hittell. 
Materials  hauled  in  4-bag  batches  by  twenty-five  trucks  and  mixed  on  the 
job.     Base  roughened  by  corrugated   roller. 


Two  asphaltic  pavements  constructed  this  year 
in  Illinois  were  described  in  a  paper  before  the 
American  Society  for  Municipal  Improvements 
by  John  B.  Hittell,  district  engineer  of  the  As- 
phalt Association.  Mr.  Hittell  selected  these  two 
pavements  because  they  represented  types  of  con- 
struction recently  designed  which  will  carry  a 
large  amount  of  traffic,  one  being  laid  on  a  ce- 
ment foundation  with  a  rather  unusually  rich  mix 
and  the  other  containing  a  top  mixture  which  was 
unusuallv  stiff.  One  was  a  section  of  highway 
and  the  other  a  part  of  the  $15,000,000  Boulevard 
Link  improvement  of  Chicago. 

ASPHALTIC    CONCRETE    PAVEMENT 

The  highway  pavement  was  asphaltic  concrete 
on  a  cement  base.  The  State  Highway  Depart- 
ment of  Illinois  receives  bids  on  alternate  types 
of  construction,  Portland  cement  concrete  and 
bituminous  concrete,  specifying  that  the  latter 
shall  be  laid  upon  a  concrete  base  1  inch  less  in 
thickness  than  that  specified  for  the  concrete 
pavement  and  mixed  in  the  same  proportion,  the 
bituminous  wearing  surface  being  2  or  3  inches 
thick.  In  1919,  the  state  called  for  bids  on  four 
sections  of  the  Chicago,  Waukegan  and  Milwau- 
kee road,  and  R.  F.  Conway  Company  of  Chi- 
cago, with  wide  experience  in  the  construction 
of  all  classes  of  pavements,  was  awarded  con- 
tracts on  two  sections  for  asphaltic  concrete  and 
on  the  other  two  for  cement  concrete,  the  bids 
for  the  asphaltic  concrete  being  about  $7,200 
greater  per  mile  than  those  for  cement  concrete. 
Undoubtedly  the  highway  authorities,  in  thus 
awarding  the  contracts,  desired  to  avail  them- 
selves of  an  opportunity  to  make  a  fair  compari- 
son between  bituminous  and  cement  concrete 
highway  construction,  as  the  conditions  for  such 
comparison  were  ideal — the  same  soil,  traffic  and 
widths  of  roadway,  a  thoroughly  equipped  and 
experienced  contractor,  and  the  fact  that  the  as- 
phalt would  connect  at  each  end  with  a  cement 
road.  The  asphaltic  concrete  section  contains 
85,436  square  yards  and  is  almost  8  miles  long. 


At  one  end  it  connects  with  a  cement  concrete 
road  18  feet  wide,  7  inches  thick  at  the  side  and  8 
in  the  center,  mixed  1:2:3^4.  Part  of  the  route 
was  occupied  by  an  old  macadam  highway,  but 
this  was  narrower  than  the  new  road  and  because 
of  the  amount  of  grading  was  of  practically  no 
material  value  as  a  support  for  the  pavement. 

Long  stretches  of  light  cutting  were  encoun- 
tered in  the  grading  and  for  this  a  large  Koeh- 
ring  grader  was  employed  and  at  times  3-yard 
wagons  were  loaded  at  the  rate  of  75  per  hour. 
At  the  end  of  one  of  the  cuts  where  a  3-foot  fill 
was  made,  the  soil  was  such  that  horses  mired 
themselves  and  were  unable  to  move  their  loads. 
This  was  overcome  successfully  by  employing  a 
large  caterpillar  tractor  hauling  a  train  of  three 
wagons. 

In  the  early  part  of  1920  a  central  mixing  plant 
consisting  of  two  4-bag  mixers  was  used,  the  con- 
crete being  hauled  in  trucks  2^/2  miles  to  the 
point  of  construction.  This  was  successful  at  first 
but  had  to  be  abandoned  later  owing  to  the  in- 
ability of  material  producers  to  supply  materials 
in  sufficient  quantities  to  operate  the  two  mixers 
simultaneously. 

At  the  time  of  writing  this  paper,  August, 
1920,  the  materials  for  concrete  were  being 
hauled  in  bodies  mounted  on  a  Ford  chassis  with 
a  capacity  for  one  batch  of  4  bags  of  cement, 
sand  and  stone  in  the  proportion  of  1 :2:3V2.  The 
truck  first  receives  4  bags  of  cement  from  the  pile 
or  car,  then  moves  to  the  sand  car  where  the 
sand  has  previously  been  shoveled  into  a  box 
attached  to  the  side  of  the  car,  from  which  it  is 
emptied  into  the  truck;  which  box  holds  twice 
the  portion  of  cement  and  is  readily  moved  from 
one  point  to  another  on  the  side  of  the  car.  The 
necessary  amount  of  coarse  aggregate  is  added, 
the  amount  being  gauged  by  the  size  of  the  truck 
body.  About  25  of  these  trucks  were  employed 
and  were  equipped  with  4^-inch  tires  on  the  rear 
wheels  which  very  materially  helped  to  compact 
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the  siil)j^i;ul(.-.  In  f.nt,  llic  district  ciininccr  of 
the  State  Highway  Dtpartincnt  stated  that  there 
was  practically  no  rolling  of  the  fine  Kr«iflc'  and 
that  the  condition  of  the  sub-^jradc  was  excellent. 

The  concrete  base  is  d  inches  thick  at  the  sides 
and  7  inches  at  the  center.  (Jn  tan|;enls  the  sub- 
j^rade  is  Hat.  while  on  curves  there  is  a  super-ele- 
vation of  IK-foot  pavements  varying  from  2'A 
inches  on  a  2  d«'^^rec  curve  to  IX  inches  on  a  7 
dej^ree. 

\  l.aUewood  ineclianical  tamper  has  bi-en  used, 
l>ut  at  the  time  ot'  writiu};  the  compression 
was  beinj;  obtaiiunl  by  a  large  wooden  tamper 
operated  bv  two  men,  one  on  each  side  of  the 
roadwa}.  The  specifications  called  for  no  curbs, 
but  the  contractor  and  ofhcials  agreed  upon  con- 
structing a  curb  4  inches  wide  and  about  3  inches 
high  integral  with  the  foundation. 

Last  fall,  when  work  was  first  started,  brooms 
were  used  to  roughen  the  surface  of  the  concrete 
and  increase  the  adhesion  of  the  asphalt,  but  this 
method  was  soon  superseded  by  a  hand  rcjller 
ilcsigned  by  G.  N.  Lamb,  district  engineer  of  the 
State  Highway  Department,  which  consists  es- 
sentially of  5  feet  of  10-inch  wrought  iron  pipe 
sealed  at  the  ends,  to  which  has  been  attached  at 
intervals  of  5  inches  ordinary  1-inch  angle  irons.* 
The  roller  is  operated  by  two  men,  one  on  each 
side  of  the  roadway,  and  the  corrugations  are 
made  at  an  angle  of  about  60  degrees  each  way 
from  the  center  line  of  the  road,  leaving  the  sur- 
face grooving  roughly  diamond  shaped.  The  re- 
sult has  been  very  satisfactory.  The  concrete  is 
cured  by  use  of  wetted  tarpaulins  and  afterwards 
by  flooding,  no  earth  embankments  being  used, 
however,  as  is  is  not  considered  possible  to  sat- 
isfactorily remove  the  earth  afterward  from  the 
rough  concrete. 

The  average  progress  of  the  concrete  founda- 
tion was  over  400  feet  a  day.  Four  thousand  feet 
of  finished  roadway  was  laid  in  1919.  Concreting 
was  started  September  24,  while  binder  and  top 
were  laid  during  the  week  of  November  20.  Ow- 
ing to  the  lateness  of  the  season  the  contractor 
ran  these  materials  from  a  plant  in  Chicago,  haul- 
ing it  17  miles  in  73^-ton  trucks.  The  penetration 
of  the  asphalt  varied  between  56  and  68. 

In  order  to  finish  more  than  7  miles  of  binder 
and  top  this  year,  the  contractor  has- installed  at 
Deerfield  a  1-car  Cummer  plant  with  a  capacity 
of  about  200  tons  or  700  lineal  feet  of  completed 
bituminous  pavement.  Two  tanks  of  about  18,- 
000  gallons  capacity,  one  for  fuel  oil  and  one  for 
asphalt  cement,  will  be  used  to  guard  against  in- 
terrupted delivery  of  these  materials.  The  haul 
will  average  2  miles.  The  mixture  for  the  bind- 
ing course  is  composed  of  asphaltic  cement,  stone 
chips  and  fine  aggregate,  there  being  from  4}^  to 
63/2  per  cent  of  bitumen,  15  to  30  per  cent  of  min- 
eral passing  10-mesh,  40  to  70  per  cent  passing 
2-mesh  and  retained  on  10,  and  10  to  30  per  cent 
■passing  1-mesh  and  retained  on  2.  The  wearing 
course  consists  of  coarse  aggregate,  fine  aggregate, 

*A  pliutograpli  of  this  w.is  shown  on  the  ct)vcr  of  last  week's 
issue. 


filler  and  asphaltic  cement,  there  being  7 '/t  to  9 
per  cent  oi  bitumen,  7  to  10  per  cent  mineral 
passing  200-mesh,  20  to  30  per  cent  passing  40, 
25  to  35  per  cent  passing  10,  8  to  22  per  cent 
passing  4,  less  than  10  per  cent  passing  2-mesh 
and  retained  on  4,  and  18  to  32  per  cent  passing 
2  and  retained  on  10. 

This  road  begins  19  miles  from  city  hall,  Chi- 
cago. A  traffic  count  was  taken  on  .Sunday  and 
Monday,  August  8th  and  9th,  by  George  A.  Quin- 
lan,  county  superintendent  of  highways,  on  this 
avenue  15  iriiles  from  the  city  hall.  There  were 
counted  11,991  pleasure  cars  and  motor  trucks 
from  midnight  to  midnight  on  .Sunday  and  2,721 
on  Monday  ;  about  5  per  cent  of  the  total  on  .Sun- 
day being  motor  trucks  and  about  10  per  cent 
on  Monday.  Probably  any  other  day  of  the  week 
would  have  shown  more  motor  trucks.  The  Il- 
linois motor  vehicle  law  limits  the  maximum  load 
on  any  axle  to  16,000  pounds,  although  cities  may 
increase  this  by  50  per  cent  within  their  own  lim- 
its, and  permits  may  be  issued  for  speciallv  heavy 
loads.  When  frost  is  leaving  the  ground,  oflficials 
may  prohibit  the  operation  of  vehicles  having  a 
gross  weight  of  more  than  5,000  pounds. 


.SHEET    .\SPHALT    PAVEMENT 


The  sheet  asphalt  pavement  is  on  the  north  and 
south  approaches  to  the  new  Boulevard  Link 
bridge,  being  laid  in  connection  with  the  widen- 
ing and  extension  of  Michigan  avenue  from  Pine 
street  to  Randolph  street,  Chicago.  '^Ihe  roadway 
of  the  bridge  is  54  feet  wide  and  the  approaches 
are  75  feet  and  80  feet,  respectively.  17,850 
square  yards  of  the  sheet  asphalt  was  completed 
in  1918  and  the  remainder  was  finished  early  this 
year.  The  specifications  called  for  a  concrete 
base  8  inches  thick  mixed  1:3:6;  a  binder  course 
13^  inches  thick  and  a  wearing  surface.  The 
binder  contains  stone  from  1  inch  down,  sand 
and  bitumen,  there  being  4  to  7  per  cent  of  bitu- 
men and  20  to  30  per  cent  of  material  passing  a 
10-mesh  screen.  The  surface  mixture  contains 
about  I0y2  per  cent  of  bitumen,  18  per  cent  of 
mineral  matter  passing  a  200-mesh  sieve,  21.6  per 
cent  passing  an  80-mesh,  38.2  per  cent  passing  a 
40-mesh,  10.5  per  cent  passing  a  10-mesh,  and  1.2 
per  cent  passing  a  4-mesh.  On  level  stretches 
the  crown  on  the  80-foot  roadw'ay  is  10  inches 
with  a  parabolic  curve,  reducing  to  9  inches  on 
gradients.  The  contractor  guaranteed  the  work 
for  two  years  from  acceptance,  agreeing  to  keep 
it  in  perfect  repair  during  that  period. 

This  improvement  was  made  solely  to  accom- 
modate pleasure-car  traffic  between  the  two  sides 
of  the  river  and  to  provide  separate  roadways  for 
commercial  traffic  to  and  from  the  railroad  freight 
yards.  Speeds  of  25  to  30  miles  are  common. 
Busses  weighing  10,500  and  11,500  pounds 
empty,  with  ordinance  capacity  of  50  and  60  per- 
sons, use  the  pavement  regularly,  while  an  even 
heavier  one  is  now  operating  under  temporary 
permit.  On  Sunday,  February  29,  1920,  9,400  au- 
tomobiles were  counted  on  this  road  between  10 
a.  m.  and  7  p.  m.  On  the  same  road  900  feet  fur- 
ther north  of  Chicago   avenue  on   Sunday,  July 
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25,  12,700  automobiles  were  counted;  and  a  count 
made  on  August  11  at  another  point  on  this  ave 
nue  showed  36,665  between  7  a.  m.  and  7  p.  m., 
averaging  50  per  minute. 


Autoists  Leave  $74,0()().()()()  in  California 

I'he  State  Motor  Vehicle  Department  of  Cali- 
fornia recently  issued  a  statement  that  during 
the  first  si.x  months  of  this  year,  62,000  non-resi- 
dent licensed  permits  were  issued,  and  it  is  esti- 
mated that  double  this  number  will  be  issued  for 


the  entire  year  and  that,  estimating  an  average 
of  four  persons  per  car,  an  average  stay  in  the 
stat<;  of  one  month  (although  many  automobile 
tourists  remain  several  months),  and  an  average 
expenditure  of  $5  a  day,  this  gives  an  estimated 
expenditure  bv  visiting  motor  tourists  during 
1920  of  $74.006,00{X  The  California  State  Auto- 
mobile Association  believes  that  nothing  like  this 
number  of  tourists  would  be  attracted  to  the  state 
were  it  not  for  its  excellent  highways  and  that 
this  amount  can  therefore  be  credited  to  the  state 
highways  as  a  partial  offset  to  the  cost  of  con- 
structing and  maintaining  them. 


Record  Output  for  Central  Concrete 

Mixing  Plant 

A  paving  contractors  lays  355  cubic  yards  of  seven-inch  concrete  pavement 
in  a  day,  later  increasing  this  to  425  with  a  maximum  haul  of  3}i  miles  from 
a  central  mixing  plant.  This  record  war.  obtained  by  carefully  planning  and 
synchronizing  every  part  of  the  work  of  transporting,  mixing  and  spreading 
the  concrete. 


It  is  claimed  that  the  world's  record  for  a  single 
day's  production  of  concrete  for  paving  work  by 
a  central  mixing  plant  has  been  established  by 
McCree,  Moose  &  Co.  of  St.  Paul,  912  lineal  feet 
of  18-foot  road  averaging  7  inches  thick,  contain- 
ing 355  cubic  yards,  having  been  laid  by  this 
company's  central  mixing  plant  in  10  hours.  The 
record  using  the  paving  mi.xer  method  is  said  to 
be  308  cubic  yards  in  10  hours,  made  by  Alan  J. 
Farrish  of  Paris,  Illinois.  The  state  specifications 
on  both  jobs  required  a  full  minute  mix  per  batch. 
These  records  would  seem  to  indicate  that  the 
central  mixing  plant  method  can  produce  paving 
concrete  with  15  per  cent  more  speed  than  the 
l)aving  mixer  method. 


The  McCree,  Moose  &  Co.  contract  covers 
7'/j  miles  of  road  running  north  and  south  from 
liig  Lake,  Minnesota,  where  the  central  mixing 
plant  was  located,  giving  a  maximum  haul  for  the 
mixed  concrete  of  3^  miles.  The  roadway  is  18 
feet  wide,  63^  inches  thick  on  the  sides  and 
7' J  in  the  center,  mixed  1:2:4.  (The  Minnesota 
state  specifications  required  1:2:33^  unless  a 
machine  tamper  and  finisher  is  used,  in  which 
case  4  parts  of  coarse  aggregate  may  be  used). 
The  specifications  for  consistency  require  that 
the  concrete,  when  placed  and  tamped  in  a  cylin- 
der 6  inches  in  diameter  and  12  inches  high  and 
the  form  removed,  shall  have  a  vertical  settlement 
of  not  more  than  2  inches  when  machine  finishing 
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is  riii|)l(>\  t(l  ,111(1  iiiil  iiKui  til. Ill  <>  iiiihcs  when 
hand  fiiiisliiiij^  is  cmployrd.  .\s  machine  finish- 
inj;  was  ciiiploN  id  on  this  work,  a  dry  mix  was 
ncii'ssarv . 

Thf  s|)«Hituati(tiis  ri(|uirc  that  (.oiurftc  shall 
l>i  mi\i'd  until  it  is  homof^rnroiis  and  uniform  in 
rolor,  niiiaininj^  in  tlu-  mixrr  at  least  one  minute, 
and  whiU'  tlu"  drum  makes  not  less  than  12  nor 
more  than  IK  t'ull  turns;  re<|uirinj^  the  mixers  to 
he  e<|uip|»ed  with  a  timiiif^;  device.  The  contractor 
used  a  l-\ard  Smith  liltinj^  mixer  and  connected 
to  this  a  batch  nu-ter  of  his  own  make  which  ranj^ 
a  hell  at  the  i.'\u\  of  the  rec|uired  number  of  revolu- 
tions of  the  drum  but  did  not  register  the  number. 

This  mixer  had  been  used  by  A.  Guthrie  & 
(.'ompan\  in  P>l(i  on  the  Calumet  Sag  channel, 
being  tlun  etpiipped  with  an  electric  motor.  It 
was  purchased  by  the  present  contractors  and  on 
the  j»)b  herein  described  the  power  was  trans- 
mitted by  a  long  belt  from  a  motor  mounted  near 
the  ground. 

\t  the  central  plant  the  cement  in  bags  is  un- 
loaded direct  from  the  cars  into  a  warehouse.  A 
belt  conveyor  leads  from  here  to  a  hopper,  which 
is  directly  over  the  mixer.  The  bags  are  opened 
in  the  warehouse  and  the  cement,  6  bags  at  a 
time!  this  being  the  number  recjuired  for  1  batch), 
is  dumped  on  the  belt  conveyor  which  carries  it 
up  to  the  cement  hopper. 

The  sand  is  brought  from  a  pit  1)4  miles  away 
by  23'2-ton  end-dump  trucks,  which  deposit  it 
through  a  trap  on  to  another  belt  conveyor  which 
elevates  it  to  a  second  hopper  which  is  located 
over  the  mixer  and  which  has  a  capacity  of  20 
yards. 

Crushed  .St.  Cloud  granite,  which  is  used  as 
coarse  aggregate,  is  shipped  to  the  plant  in  gon- 
dolas. A  1-yard  clam-shell  bucket  on  an  85-foot 
boom  derrick  unloads  it  from  the  cars  directly 
into  a  third  hopper  placed  over  the  mixer,  which 


lias  a  capariiv  (jf  2.S  yards.  Additional  crushed 
stone  is  unloaded  into  a  stock  jjilc  behind  the 
ijerrick,  and  the  hopper  is  kept  supj>liefl  from  this 
pile. 

I  ii(l<  I  I  In  iln{(  liopjjers  is  the  batch  hopper 
i>\  the  niiNrr,  sub-divided  to  hfjid  the  correct  pro- 
])ortions  of  sand,  cement  and  crushed  stone,  which 
are  fed  into  it   from  th(t  hoppers  above. 

After  having  mixe<l  the  ingredients  one  minute, 
the  mixer  discharges  the  entire  batch  in  8  seconds 
into  a  bottom-dump  hojjper  arranged  just  high 
enough  to  permit  the  trucks  to  drive  beneath  it, 
and  having  a  capacity  of  2  cubic  yards  of  mixed 
concrete. 

The  mixed  concrete  is  carried  to  the  road  by 
motor  trucks  of  2'/^  tons  capacity,  with  specially 
short  wheel  base  and  equipped  with  end-dump 
bodies  manufactured  by  the  Lee  Trailer  &  Body 
,  Company.  They  have  a  level  capacity  of  2  yards 
but  were  usually  loaded  with  about  Ij^  yards  of 
concrete. 

After  being  dumped  upon  the  sub-grade,  the 
concrete  is  spread  by  horse-drawn  scrapers  and 
is  tamped  and  finished  by  a  finishing  machine. 
The  road  is  cured  by  the  ponding  method. 

In  carrying  out  the  construction  work,  concret- 
ing was  begun  a  mile  and  a  half  north  of  the  mix- 
ing plant  and  carried  toward  the  plant;  then  was 
begun  a  mile  and  a  half  south  of  the  plant  and 
carried  north  to  join  with  the  other  section.  Work 
was  then  started  at  the  extreme  northern  end  of 
the  road  and  carried  down  to  join  with  the  first 
section,  then  at  the  extreme  southern  end  work- 
ing toward  the  second  section.  This  enabled  the 
trucks,  during  the  construction  of  the  third  and 
fourth  sections,  to  travel  for  a  mile  and  a  half 
over  the  new  concrete  road. 

It  was  found  that  the  amount  of  pavement  laid 
depended   upon   the   transportation    facilities   for 
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DUMP  BODY.  .AT  CENTRAL  MIXING  PLANT. 


DUMPING      CONCRETE      FROM      ORDINARY      DUMP     BODY 
TRUCK  NOT  ENTIRELY  SATISFACTORY.  NEEDS  PER- 
SUASION TO   DISCHARGE   ITS   LOAD. 
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DUMPING    CONCRETE    FROM     I-EE    END-DUMP     HODV 

handling  the  concrete  rather  than  upon  the  mix- 
ing plant  itself.  Had  more  trucks  been  used  the 
record  made  could  undoubtedly  have  been  ex- 
ceeded. The  amount  and  number  of  trucks  also 
were  governed  by  the  distance  from  the  plant. 
When  paving  not' more  than  half  a  mile  from  the 
plant,  883  lineal  feet  was  laid  in  one  day  using 
only  4  trucks.  The  912-foot  record  was  made  on 
the  end  section,  using  7  trucks  traveling  for  1>4 
miles  over  the  completed  concrete  road.  The  con- 
tractor on  this  job  also  made  an  average  daily 
record  of  11,000  square  yards,  or  550  lineal  feet, 
over  a  period  of  several  weeks. 

Comparing  the  central  mixing  plant  method 
with  the  paving  mixer  method,  it  should  be  noted 
that  the  paving  mixer  had  a  capacity  of  ^  yard  of 
mixed  concrete  and  was  turning  out  a  1:2:3J4 
mixture  instead  of  a  1 :2 :4.  On  the  other  hand, 
the  central  plant  was  somewhat  handicapped  by 
insufficient  facilities  for  transporting  the  mixed 
concrete  and  therefore  was  not  run  at  full 
capacity. 

. .  Since  we  wrote  the  above,  these  contractors 
have  established  a  new  record  of  1,094  feet,  or 
425  cubic  vards,  of  concrete  in  8  hours.  The  com- 
panv  has  finally  gotten  12  trucks  on  the  job  and 
is  expecting  to  exceed  this  record  and  may  have 
done  so  before  this  article  is  read. 

Machine  Ditching  Economical  in 
Soft  Ground 


.\  drainage  ditch  has  been  constructed  by  the 
St.  Louis  and  San  Francisco  Railway  at  Harvard, 
Ark.,  from  2  to  8  feet  deep,  3  feet  wide  at  the  bot- 
tom and  with  side  slopes  of  1^  to  1,  which  re- 
quired about  4,200  yards  of  excavation.  It  was 
originally  intended  to  do  the  excavating  by  team 
work  at  an  estimated  cost  of  60  cents  per  yard, 
but  when  the  railroad  forces  arrived  to  execute 
the  work  it  was  found  that  the  ground  was  so 
soft  that  the  horses  could  not  work  on  it,  and  it 
was  concluded  to  try  an  American  railroad  ditch- 
ing machine. 

As  the  weight  of  the  machine  was  too  great  to 
be  supported  directly  on  the  ground,  there  was 
provided  a  special  track  supported  on  the  center 
line  of  the  ditch  by  movable  sections  of  timber 


urillages  or  platforms  that  distributed  the  load 
equallv  to  both  sides  of  the  ditch.  Three  sections 
of  the  platform,  each  10  feet  long,  were  made  with 
an  8  x  10-inch  transverse  beam  16  feet  long  sup- 
ported at  each  end  on  a  pair  of  longitudinal  3  x  lU- 
inch  planks  10  feet  long,  set  close  together.  An 
8  X  10-inch  longitudinal  stringer  timber  was 
placed  flat  under  each  rail  and  bolted  on  top  ot 
the  transverse  timbers.  On  these  stringers  66- 
pound  rails  were  spiked  to  suit  the  gauge  of  the 
ditcher  machine. 

A  bearing  of  32^^  square  feet  was  thus  provided 
on  the  surface  of  the  ground  by  these  platforms 
and  proved  adequate  to  support  the  (ditcher  ma- 
chine, which  handled  the  platforms  without  ditti- 
culty,'  shifting  the  sections  successively  from  rear 
to  front  as  it  progressed. 

\t  the  deepest  part  of  the  ditch  the  span  of  the 
track  platform  did  not  suffice  for  the  ditch  to  be 
dug  full  width  at  the  top.  It  was  therefore  dug 
to  full  bottom  width  and  full  depth  and  to  par- 
tial top  width,  after  which  the  ditcher  machine 
advanced  and,  turning  around,  completed  the 
ditch   in   the  rear  by  widening  it   to  the  proper 

slope.  ,  .  ,    •     ..u- 

The  total  cost  of  executing  this  work  in  this 
manner  was  $550,  or  only  slightly  more  than  one- 
fourth  of  the  estimated  cost  of  doing  it  by  teams. 
The  cost  of  coal,  oil,  timber  platform,  installation 
and  removal  of  ditcher  was  $85  and  the  remainder 
was  for  the  wages  of  one  ditcher  operator,  one 
ditcher  fireman  and  one  laborer  for  one  and  one- 
half  months. 

Improvised   Dredge 

Adjacent  to  an  iron  ore  dock  at  Marquette, 
Mich.,  the  depth  of  the  water  had  been  decreased 
from  23  feet  to  16  feet  by  spilling  the  ore  that 
was  unloaded  there  and  by  accumulation  of  rub- 
bish, so  that  it  was  necessary  to  dredge  it  out. 
The  best  bid  received  was  $1  per  yard  with  a 
guarantee  for  15,000  yards,  and  was  rejected  as 
too  high. 

The  dock  company  thereupon  proceeded  to 
deepen  the  water  by  force  account  work,  using  an 
American  ditcher  machine  mounted  on  portable 
track  sections  on  the  deck  of  a  223^x  50-foot 
barge.  The  ditcher  was  secured  in  a  fixed  posi- 
tion on  deck  and  was  equipped  with  a  ^-yard 
clamshell  bucket.  Besides  removing  the  ore,  it 
also  brought  up  a  large  quantity  of  miscellaneous 
material,  including  boulders,  wire  and  Manila 
rope,  timbers  and  rubbish.  It  loaded  into  a  bot- 
tom-dump scow  of  30-yard  capacity  and  had  no 
difficultv  in  dredging  to  a  depth  of  23  feet  at  a 
cost  of  40  to  50  cents  per  yard  of  material  exca- 
vated. The  bucket  was  operated  at  an  average 
of  one  round  trip  per  minute  and  at  a  maximum 
speed  of  35  seconds.  The  material  was  excavated 
an  average  depth  of  20  feet  and  lifted  12  feet 
above  water,  and  as  there  was  only  one  scow  em- 
ployed, considerable  time  was  lost  in  the  20  or 
30  minutes  required  to  dump  the  scow  and  return 
it,  after  which  about  1  hour  was  necessary  to 
fill  it. 
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Machinery  for  Snow  Removal 

Five  years  ago  the  use  of  machinery  other  than 
trucks  in  removing  snow  was  so  unusual  that  any 
instances  of  trials  of  such  were  published  as 
novelties.  Even  for  city  streets,  little  use  was 
made  of  anything  other  than  horse-drawn  plows 
or  scrapers  for  shoving  snow  to  one  side,  and 
only  a  few  of  the  larger  cities  employed  these; 
while  in  country  roads  little  attention  was  paid 
to  anything  except  the  deeper  drifts,  and  these 
were  almost  invariably  cut  through  by  hand. 

How  much  development  there  has  been  in  the 
past  two  or  three  years  in  the  use  of  machinery 
for  handling  snow  is  indicated  by  the  fact  that 
Xcw  York.  Philadelphia  and  other  large  cities  are 
ordering  snow  plows,  tractors  and  other  machines 
by    the    hundred    for   removing    snow    from    the 


streets,  bul  i  vcii  nu^rc  by  the  extent  to  which  the 
states  themselves  are  preparing  to  keep  the  high- 
ways in  the  country  districts  open  for  traffic  dur- 
ing snowy  .seasons.  The  State  Highway  Depart- 
ment of  New  Jersey  owns  22  snow  plows,  but  a 
few  (lays  ago  authorized  its  engineer  to  advertise 
for  .SS  more.  Massachusetts  has  bought  60  snow 
plows  together  with  the  fittings  for  attaching 
iliciii  t(j  clifferent  makes  of  trucks. 

ill  most  cases  the  machinery  so  far  adopted  for 
regular  use  is  confined  to  snow  ]>lows  drawn  by 
horses  or  trucks  or  pushed  by  trucks,  but  experi- 
ments are  being  made  with  numerous  other  de- 
vices such  as  rotary  plows  for  throwing  the  snow 
entirely  off  of  the  roadway  and  adaptations  of  the 
elevating  grader  for  lifting  the  snow  from  the 
roadway  and  discharging  it  directly  into  trucks. 

One  of  the  serious  objections  to  making  large 
investments  in  snow-handling  machinery  is  the 
large  amount  of  money  tied  up  twelve  months  of 
the  year  which  serves  a  useful  purpose  for  only  as 
many  days  or  even  less.  It  is  highly  desirable 
that  machinery  be  used  in  the  snow  handling  that 
can  be  used  for  other  work  during  the  summer; 
or  be  so  constructed  that  the  most  expensive  part 
of  the  machine  can  be  used  in  ordinary  summer 
work  of  highway  and  street  departments. 

Mix  for  Concrete  Base 

In  a  paper  in  this  issue  entitled  "Selecting  a 
Type  of  Road  Surface,"  reference  is  made  to  the 
practice  of  the  Illinois  Highway  Department  of 
specifying  the  same  mix  for  a  one-course  con- 
crete pavement  as  for  the  base  to  receive  a  bitu- 
minous wearing  surface.  The  engineer  of  the 
Bureau  of  Public  Roads  from  whose  discussion 
this  was  quoted  states  that  this  specification  is 
not  satisfactory  to  many  engineers,  but  that  they 
have  no  better  data  on  which  to  base  objections 
to  it  than  the  Illinois  department  had  on  which 
to  base  their  conclusions. 

In  another  article,  also  in  this  issue,  entitled 
"Resurfacing  Concrete  Roads,"  the  author  holds 
that  a  very  dense  concrete  is  not  so  suitable  as  a 
base  for  asphaltic  pavement  as  is  a  concrete  of 
leaner  mixture,  and  that  a  1 :3  :6  concrete  base  is 
better  under  an  asphaltic  top  than  the  richer 
mixtures  used  for  concrete  pavements ;  giving  as 
his  reason  that  the  richer  mixture  is  more  suscep- 
tible to  temperature  changes  and  to  developing 
cracks.  In  support  of  his  opinion  on  this  point 
he  quotes  a  member  of  an  engineering  firm  of 
wide  experience  in  pavement  work,  who  has 
formed  his  opinion  from  many  years  of  observa- 
tion. 

There  would  therefore  seem  to  be  a  decided 
difference  of  opinion  on  this  point,  which  is  cer- 
tainly an  important  one  in  view  of  the  millions 
of  dollars  being  spent  every  year  in  constructing 
concrete  base  and  utilizing  concrete  pavements 
as  a  base  for  bituminous  top.  If  the  state  of 
Illinois,  in  requiring  twice  as  much  cement  per 
cubic  yard  of  base  as  is  used  by  others,  is  not 
securing  any  better  base  and  possibly  even  not 
so  good  a  one,  it  is  certainly  desirable  that  it 
save  the  additional  cost  of  the  richer  concrete. 
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It  seems  to  have  been  the  experience  of  en- 
gineers in  other  lines  as  well,  that  rich  concrete 
develops  more  cracks  than  that  which  is  some- 
what leaner.  For  instance,  it  has  long  been 
claimed  by  sewerage  engineers  and  contractors 
that  a  cement  joint  in  a  sewer  pipe  is  tighter  if 
mixed  with  one  or  two  parts  of  sand  than  if  neat 
cement  be  used,  the  latter  being  more  apt  to  de- 
velop cracks  which  cause  leakage.  On  the  other 
hand,  test  samples  of  cement  mortar  generally  in- 
dicate greater  strength  for  those  which  contain 
the  larger  amounts  of  cement. 

It  has  for  some  time  been  the  writer's  opinion 
in  connection  with  the  sewer  joints,  that  the  ex- 
planation lies  in  the  probable  fact  that  with  mor- 
tar mixed  with  1  or  2  parts  of  sand,  the  aggre- 
gate amount  of  cracking  is  perhaps  as  great  as 
with  the  neat  cement,  but  is  distributed  over  a 
very  large  number  of  minute  cracks,  none  of  which 
is  sufficiently  large  to  be  visible  or  to  permit  leak- 
age through  it ;  while  with  the  neat  cement  the 
strength  of  the  cement  and  the  absence  of  the 
surfaces  of  sand  particles  along  which  cracks 
may  form  cause  a  tension  throughout  the  entire 
ring  of  the  joint  which  finally  ends  in  a  few  large 
cracks  developing  at  the  points  of  least  strength. 

Similarly  it  seems  probable  that  the  same  takes 
place  in  a  concrete  pavement.  With  rich  con- 
crete causing  greater  strength,  internal  tension  is 
developed  which  results  in  cracks  at  considerable 
distance  apart ;  while  the  leaner  concrete,  under 
similar  conditions  of  shrinkage  during  setting, 
develops  a  large  number  of  minute  cracks  which 
do  not  appear  upon  the  surface  nor  affect  the 
bituminous  top,  and  to  this  extent  the  leaner  con- 
crete is  probably  preferable.  It  seems  extremely 
probable,  however,  that  in  beam  strength  the 
leaner  concrete  is  weaker,  especially  if  the  numer- 
ous fine  cracks  form  as  suggested,  and  that  if 
such  strength  is  a  necessary  or  desirable  charac- 
teristic of  a  foundation  for  such  a  surface,  then  in 
this  respect  the  richer  concrete  would  be  the 
better  base.  The  part  that  beam  strength  plays 
in  supporting  pavement  surfaces  is  something 
concerning  which  we  have  very  little  information, 
although  data  now  being  collected  should  in- 
crease our  knowledge  on  this  point. 

Undoubtedly  many  engineers  and  practical 
highway  men  have  past  experiences  on  which  to 
base  opinions  pro  and  con  on  this  subject,  and 
our  columns  are  open  to  a  discussion  of  this  sub- 
ject from  both  theoretical  points  of  view  and 
based  on  experience.  That  it  is  an  important  one 
needs  but  a  moment's  consideration,  in  view  of 
the  thousands  of  miles  of  concrete  base  which  is 
being  laid  every  year  in  this  country.  ' 


Comparison  ol"  Cost-Plus  and  Lump-Sum 

Building  Contracts 

In  a  discussion  before  the  American  Society  of 
Civil  Engineers  of  various  forms  of  contracts, 
J.  P.  H.  Perry,  vice-president  of  the  Turner  Con- 
struction Co.,  stated  that  in  the  experience  of  that 
company,  lower  unit  costs  are  obtained  on  the 
cost-plus  basis  than  on  the  lump-sum  basis. 


Since  May,  1902,  that  company,  had  erected 
nearly  600  reinforced  concrete  factories,  ware- 
houses and  other  industrial  buildings,  executing 
about  750  contracts,  about  half  of  which  have 
been  lumi)-suni  and  the  others  cost-plus  type 
contracts. 

In  1917.  the  company  built  11  factories  or  ware- 
houses at  a  mitiimum  cost  of  more  than  $100,000 
and  an  average  cost  of  $413,000.  Thirteen  of  the 
buildings  were  built  under  the  cost-plus  form  of 
contracts  and  nine  of  them  were  built  under  lump- 
sum contracts.  The  comparison  of  the  two  forms 
of  contracts  was  based  on  a  consideration  of  the 
three  principal  items  of  labor  cost,  (1)  carpenter 
and  labor  work  per  square  foot  of  floor  required 
for  placing  and  removing  floor  forms,  exclusive 
of  cost  of  making  the  forms ;  (2)  cost  of  labor  per 
cubic  yard  for  all  work  in  connection  with  mixing 
and  placing  concrete ;  (3)  cost  of  labor  for  re- 
ceiving, handling,  bending  and  placing  steel  rein- 
forcement. 

The  proper  distribution  of  cost  under  these 
items  was  checked  by  the  additional  considera- 
tion of  general  expense  as  a  percentage  of  the 
total  payroll  for  each  job,  which  varied  by  only 
about  >2  of  1  per  cent  of  the  total  cost. 

Percentage  jobs  were  cheaper  than  lump-sum 
jobs  by  8  per  cent  for  item  1  and  by  2  per  cent  for 
item  2.  and  lump-sum  jobs  were  the  cheaper  by 
5  per  cent  on  item  3  in  the  metropolitan  district 
and  by  2  per  cent  on  the  same  item  in  districts 
outside  the  metropolitan  district. 

Mr.  Perry  considered  that  the  cost-plus  form 
of  contract  established  a  sort  of  partnership  be- 
tween owner  and  contractor  and  that  each  of 
them  is  more  willing  to  make  concessions  and 
changes  to  secure  greater  efficiency  and  economy. 


New  York  City  Raises  Salaries 

L'nder  a  recent  general  readjustment  of  sal- 
aries, the  city  of  New  York  has  increased  the 
compensation  for  all  positions  carrying  a  salary 
less  than  $7,500  per  year.  This  will  result  in  the 
following  salaries  to  the  engineers  employed  by 
the  city :  Twenty  chief  engineers  will  receive 
$7,450,  fifty  engineers  will  receive  $4,470,  eighty- 
si.x  senior  assistant  engineers  $3,420,  one  hundred 
seventy-one  assistant  engineers  $2,760,  fifty-six 
junior  assistant  engineers  $2,370,  sixty-four  senior 
aids  Cchief  instrument  men  and  chief  draftsmen) 
SI, 700,  two  hundred  eighty-five  aids  (instrument 
men  and  draftsmen)  $1,500,  and  one  hundred 
fiftv  junior  aids  (junior  draftsmen  and  rodmen) 
SI. 030. 

These  recent  increases  vary  from  2  per  cent  in 
the  case  of  the  highest  salary  to  67  per  cent  for 
the  lowest  salary.  Some  time  ago  a  committee  on 
classification  and  compensation  of  engineers  of 
the  Engineering  Council  recommended  salaries 
for  these  positions,  and  the  salaries  given  above 
are  substantially  greater-than  those  recommended 
for  the  two  lowest  grades,  somewhat  lower  than 
those  recommended  for  the  three  highest  grades, 
and  practically  the  same  for  the  three  medium 
iJ:rades. 
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The  writer  believes  that  it  is  less  econom- 
icaJ  to  build  a  concrete  pavement  and  re- 
surface it  with  asphalt  after  a  few  years 
than  to  build  an  asphalt  pavement  at  first, 
and  that  a  leaner  concrete  than  a  pavement 
mix  makes  a  better  base. 

M.iii\  highway  iMif^iiu-crs  about  to  lon.strucl 
loiurctc  roads  contiMiiplatc  rc-toppiiij.,'  these-  roads 
at  sonu'  future  date  with  an  asphalt  surfacing 
This  idea  seems  to  be  fpiite  general  even  atnonj.,' 
those  cnj^ini-ers  who  favor  concrete  roads  to  the 
exclusi(Mi  of  all  other  ty])es.  The  past  historv  of 
eonereti>  roads  and  street  pavinq-  in  the  United 
Slates  eiTtaiidv  contributes  to  this  belief.  Recent 
•  levclopnienls  in  California  and  Maryland  seem 
to  indicate  that  it  is  i-asy  to  delay  thi.s  Vesurfacinf^ 
tr^o  lonir  until  the-  concrete  becomes  so  disintegrat- 
ed (hat  It  is  not  a  fit  base  for  asphalt  pavement. 

When  a  concrete  road  is  subjected  to  trafific  for 
a  few  vears  its  original  surface  becomes  rou.eh- 
vucil.  slowly  at  first,  and  then  more  rapidly  as  the 
impact  caused  by  the  drop  of  the  wheel  load 
becomes  greater  as  the  depth  of  the  depressions 
in  the  road  surface  increases,  ^^'hen  the  surface 
of  the  road  becomes  so  rouerh  as  to  cause  incon- 
xenience  to  traffic  it  is  frequently  decided  to 
resurface  the  road  and  some  form  of  a.sphaltic 
mixture  is  usually  selected   for  this  resurfacing-. 

The  original  concrete  road  then  becomes  mere- 
ly the  concrete  base  for  an  asphalt  payement.  .A,s 
such,  the  resistance  of  the  concrete  surface  to 
abrasion  is  not  important.  Its  function  is  merely 
to  distribute  the  load  of  the  traffic  to  the  subgrade 
and  to  bridge  oyer  such  weak  spots  as  may  exist 
'"  the  latter. 

The  specification  most  frequently  recommend- 
ed for  concrete  roads  at  the  present  time  is  one 
Dart  of  cement  to  one  and  one-half  parts  of  fine 
.ncrgrregrjito  to  three  parts  of  coarse  ag-j^rej?ate. 
This  produces  a  concrete  which  is  yery  dense'^and 
very  susceptible  to  temperature  chang-es.  and 
jvhich  usually  develops  both  transverse  and 
longitudinal  cracks  soon  after  it  is  constructed 
Prices  for  this  class  oi  work  have  recently  shown 
■'  decided  upward  trend  in  this  locality  (Texas) 
During  the  nast  t'ew  months  manv  bids  have  been 
reiected  as  being  too  high. 

This  very  dense  and  high  priced  concrete  is  not 
as  suitable  a  base  for  an  a.sphaltic  oavcment  as 
concrete  of  a  leaner  mixture.  The  latter  is  not 
so  susceptible  to  temperature  changes  and  does 
not  develop  cracks  as  readilv  as'  the  former 
Aside  from  all  conditions  of  cost,  a  comparatively 
lean  mixture  produces  a  concrete  base  better 
suited  tor  asphaltic  pavements  than  the  rich  mix- 
t^ure^now  used  in  almost  all   concrete  roads.      Tt 

•So,„l,  W  ,.„,r„  ,|ivi.in„,  ,spl,;,lt   s,-.los  ,lc,.t..  The  Texa.  Con,p.-,„y. 


consequoiilly  f<»llows  that  the  worn  out  concrete 
road  resurfaced  with  an  asphalt  mixture  is  not  as 
goofl  a  road  as  one  originally  cr)nstructcd  as  an 
as|)halt  road  on  a  base  of  \  :^  A  or  1:3'/ :7  cf)n- 
crelc.  This  class  of  pavement  base  has  given 
entire  satisfaction  in  the  past  in  many  of  our 
large  cities  and  will  give  as  good  service  r)n 
cr)untry  roads  as  it  has  on  city  pavements. 

l'".(  oiiomy  also  favors  the  construction  of  a  lean 
( oiicrcte  base  surfaced  with  an  asphaltic  mixture 
rather  than  a  rich  mixture  concrete  rr)ad  to  be  re- 
surfaced in  a  few  years.  Constructir)n  costs  \ary 
M)  vvidelN-  in  different  T)arts  of  the  country  that  it 
is  impossible  to  consider  this  phase  r)f  the  fpies- 
tioii  in  an\'  but  general  terms. 

A  recent  report  of  the  Board  of  F-stimate  of 
Vew  York  City  gives  the  average  life  of  an 
asphalt  surface  under  heavy  traffic  as  eleven 
years.  .Adding  to  this  the  four  or  five  years  the 
concrete  road  will  serve  without  resurfacing. 
gives  the  total  life  of  the  concrete  road  and  re- 
surfacing as  fifteen  years.  The  cost  per  mile 
per  year  of  the  concrete  road  resurfaced  with 
asphalt  is  now  from  15  to  35  per  cent  great- 
er than  the  asphaltic  road  with  a  life  of  eleven 
\ears.  .Xny  engineer  can  easily  work  out 
the  difference  in  cost  for  his  owm  road  when  he 
has  exact  construction  figures  for  his  own  locality 
a\ailable. 

The  trend  of  cement  prices  seems  to  be  upward 
rather  than  downward  at  the  present  time  and  the 
difference  in  cost  in  favor  of  asphaltic  construc- 
tion will  probabK:  be  greater  in  the  future.  If  an 
ens'-ineer  in  charge  of  the  selection  of  the  type  of 
surface  for  a  hea\\  traffic  highway  believes  that 
a  concrete  road  is  worth  its  cost  for  a  few  years 
of  use  and  when  it  is  worn  out  intends  to  com- 
pleteh-  rebuild  it,  he  is  entirely  iustified  in  recom- 
ipcnding  this  tvpe  of  construction.  On  the  other 
hand,  if  he  believes  that  this  concrete  road  will 
soon  have  to  be  resurfaced  with  an  asphaltic  mix- 
ture resulting  in  an  asphalt  road  inferior  to  one 
orie:inally  constructed  as  such,  is  he  justified  in 
recommending  a  1:1 '/2:3  base  for  an  asphalt 
pavement? 


(Afler  ihc  above  had  been  written  but  before  it 
was  submitted  to  us  for  publication,  it  was  read 
by  some  one  presumably  familiar  with  engineer- 
ing  principles,    who    criticized    as    fallacious    the 
statenicnt  that  rich  concrete  cracks  more  readily 
than  lean.    Wishing  to  be  5ure  of  his  ground,  the 
manager  of  the  .Vsphalt  Sales  Department  of  the 
Texas  Company  wrote  the  following  letter  to  A. 
\\  .  Dow.  of  Dow  &  Smith,  chemical  and  paving 
en-'ineers,  who  made  the  reply  printed  herewith. 
— ICditor.)  : 
Mr.  a.  ^^'.  Dow . 
Care  Dow  &•  Smith. 
31-3.-?   West  S.lrd    Street.   Xew  York.    X.  A'. 

Dear  .Sir : 

One  of  the  members  of  t4>e  Asphalt  Sales  Department 
has  prepared  a  paper  entitled  "Resurfacing  Concrete  Roads" 
in  which  he  makes  the  point  that  it  is  wrong  for  an  en- 
.aineer  to  design  a  high-class  concrete  road  with  the 
thought  that  two  or  three  years  from  now.  when  the 
road  starts  to  crack  or  siiows  signs  of  wear,  he  can  cover 
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the  concrete  pavement  with  a  sheet  asphalt  wearing  sur- 
face. The  paper  points  out  that  for  practically  the  same 
amount  of  money  a  lean  concrete  mixture  can  be  used  in 
the  foundation  for  the  slieet  asphalt  wearing  surface  and 
that  the  total  cost  of  the  two  would  not  greatly  exceed  the 
cost  of  the  original  rich  mixture  used  in  the  concrete  pave- 
ment and,  further,  that  a  lean  mixture  wearing  surface 
makes  a  better  foundation  than  the  rich  mixture.  I  quote 
helow  from  his  article  : 

"This   very   dense   and    high-priced    concrete    is   not 
as  suitable  a  base   for  an  asphaltic  pavement  as  con- 
crete of  a  leaner  mixture.     The  latter   is  not  so  sus- 
ceptible to  temperature  changes  and  does  not  develop 
cracks  as  readily  as  the  former,     .\side  from  all  con 
ditions  of  cost,  a  comparatively  lean  mixture  produces 
a  concrete  base  better  suited  for  asphaltic  pavements 
than  the  rich  mixture  now  used  in  almost  all  concrete 
roads." 
It  is  my  recollection  tliat  in  recent  conversation  with  you 
on  this  subject  you  agreed  with  the  writer  of  the  article 
that  a  lean  mixture  is  to  be  preferred. 

Would  be  glad  to  have  your  comment  on   this   feature. 
Yours  truly, 
(Signed)  W.  H.  Kf.rsh.\w.  Manager. 

New  York,  October  l.'S.   1920. 
Mr.  W.  H.  Kersh.'VW. 

.\sphalt  Sales  Department,  The   Texas  Comnany. 
17  Battery  Place,  New  York  City. 
Dear  Sir : 

Your  letter  of  October  8th  was  duly  received,  and  I  would 
say  that  I  am  in  hearty  agreement  with  the  paper  entitled 
"Resurfacing  Concrete  Roads"  as  far  as  you  have  quoted 
therefrom ;  that  is.  I  do  not  believe  that  rich  concrete  is  as 
satisfactory  for  foundation  for  bituminous  pavements  as  is 
a  lean  concrete.  I  would  not  advise  a  concrete  for  this 
purpose  richer  than  l::i:6  or  possibly,  if  the  stone  was  of 
one  size  and  coarse,  a  1:3:5  mixture. 

In  a  recent  letter  wliicii  I  wrote  to  the  Enfjinceriiig  News- 
Kccord  and   which   was   printed   in   their  issue   of   March 
11,  1920,  criticizing  an  article  by  Captain  Besson,  I  say  that: 
"I  do,  however,  wish  to  emphasize  the  fact  that  con- 
cretes 1:2:5  and  richer  are  not  only  utmecessarily  ex- 
pensive   but    are    undesirable    for    bituminous    paving 
foundations.    It  is  well  recognizeed  that  ricli  concretes 
are  much  more  liable  to  crack  than  lean  concrete  and 
these  cracks  not  only  weaken  the  foundation  but  often 
cause  corresponding  cracks  in  the  wearing  surface." 
In  February,  1919,  in  answer  to  a  query  on  this  subject 
from  Mr.  Linn  White,  chief  engineer  of  the  Chicago  South 
Park  Commission,  I  informed  hini  that  I  could  see  no  ad- 
vantage in  using  a  concrete  as  rich  as  1:2%  :5  and  that 
my  personal  observations  had  led  me  to  believe  that  foun- 
dations of  rich  concrete  crack  more  easily  and  more  fre- 
quently than  those  of  lean  concrete.    Mr.  White  wrote  mc 
in  reply  and   stated  that  my  opinion   agreed  entirely  with 
his  own  observations. 

There  are  a  number  of  engineers  of  long  experience  in 
concrete  construction  to  whom  I  have  spoken  within  the 
past  few  years  on  this  very  subject,  who  thoroughly  agree 
with  me,  that  rich  concrete  cracks  much  more  readily  than 
does  lean  concrete.  One  engineer,  of  whom  I  think  very 
highly,  said  that  he  did  not  know  of  any  one  of  experience 
who  could  think  otherwise.  It  seems  to  me  only  necessary 
to  compare  the  present  rich  concrete  road  surfaces  which 
are  being  laid  throughout  the  country  with  the  leaner  con- 
crete foundations  which  have  been  constructed  for  bases 
under  bituminous  pavements  in  order  to  fully  substantiate 
the  fact  that  these  rich  concretes  crack  more  readily  than 
d.i  lean  ones.  From  a  careful  study  of  the  subject  it  is  verv 
evident  that  these  cracks  do  not  come  from  the  settling  ot 
the  foundation  owing  to  a  giving  way  of  the  sub-grade,  nor 
are  thev  necessarilv  due  to  upheavals  from  frost,  as  tins 
phenom'enon  takes 'place  in  the  South,  where  there  is  no 
frost,  to  as  great  an  extent  as  in  the  North.  In  the  fall 
of  1917  I  was  examining  some  concrete  laid  preparatory 
to  surfacing  with  sheet  asphalt  on  a  country  road,  and 
when  the  engineer  informed  me  that  it  was  a  mixture  of 
1:2:4,  I  warned  him  that  it  was  a  dangerous  mixture  to 
use  because  it  was  much  more  liable  to  crack  than  a  poorer 
concrete  and  would  recommend  him  in  future  using  a  1 :3  :fi 
mixture.  It  just  happened  in  this  particular  case  that,  ow- 
ing to  delavs  caused  by  war  conditions,   the  concrete   was 


not  covered  with  wearing  surface  uiuil  tlie  following  spring. 
.■\t  that  time  it  wa.s  found  to  be  cracked  in  many  places 
both  transversely  and  longitudinally.  I  l)elieve  tiiat  many 
engineers  are  making  a  mistake  in  laying  concrete  roads 
at  the  present  day  in  the  expectation  that  wlien  they  begin 
to  wear  or  crack  l)adly  they  can  tlieii  surface  with  a  bitu- 
minous surface.  Such  worn  out  or  cracked  concrete  is 
surely  not  a  desirable  foundation  and  can  only  result  in 
the  early  failure  of  a  bituminous  surface  laid  over  them. 
Very  truly  yours, 

Dow  &  Smith. 
By  A.  W.  Dow. 


Digging  a  Ditch  With  Dynamite 

By  G.  (;.  iVI.ans 

Grand  Lake.  Minn.,  contains  about  three  square 
miles  of  water  and  connects  with  two  other  small 
lakes  along  the  side  of  which  runs  an  expensively 
constructed  highway.  Owing  to  excessive  rains, 
this  lake  rose  two  feet  higher  than  normal  and 
hacked  into  the  other  smaller  lakes,  which  there- 
upon overflowed  and  damaged  a  considerable  part 
of  the  highway.  John  J.  Harrison,  the  district 
engineer,  asked  that  the  water  level  of  these  lakes 
be  lowered  the  two  feet  by  which  they  had  been 
raised,  and  lowered  quickly. 

On  one  side  of  Grand  Lake  was  a  large  swamp 
which  drained  into  a  creek  and  was  divided  from 
the  lake  by  a  bank  about  30  feet  wide  and  two 
or  three  feet  higher  than  the  level  of  the  creek. 
It  was  decided  that  the  best  way  of  lowering  the 
water  was  to  cut  a  ditch  from  the  lake  to  this 
swamp  and  allow  it  to  drain  into  the  creek  which 
drained  the  swamp. 

It  was  impracticable  to  use  hand  or  team  work 
in  digging  the  ditch  and  it  was  decided  to  exca- 
vate it  by  use  of  dynamite.  .\  line  of  holes  was 
put  down  18  inches  apart  and  4j/.  feet  deep.  Four 
cartridges  of  straight  NG  dynamite  1^x8  inches 
were  loaded  in  each  hole,  a  blasting  cap  and 
length  of  fuse  being  placed  in  the  middle  hole  of 
the  row.  The  charges  in  all  the  other  holes  were 
set  off  by  the  concussion  caused  by  the  detona- 
tion of  the  primed  charge  in  the  central  hole. 
The  result  of  this  blast  was  a  ditch  10  feet  wide 
at  the  top,  6  feet  wide  at  the  bottom  and  about  5 
feet  deep.  Water  immediately  rushed  through 
the  ditch  in  large  volume  and  cleaned  it  out  thor- 
oughly and  during  the  next  few  days  consider- 
ably enlarged  the  ditch  so  that  no  shovel  work 
was  required.  Another  ditch  was  dug  twice  as 
wide  and  of  twice  the  capacity  by  putting  down 
two  parellel  rows  of  holes  3  feet  apart,  the  holes 
in  the  two  rows  being  staggered  and  being  18 
inches  apart  in  each  row.  A  primed  charge  was 
placed  at  mid-length  between  the  two  rows  and 
both  rows  discharged  by  the  one  blasting  cap. 

The  soil  at  this  place  was  black  muck  saturated 
with  water  and  underlaid  with  a  solid  layer  of 
<;and.  Had  it  been  dry  or  even  moist  ground,  the 
use  of  dynamite  in  this  way  would  not  have  been 
successful.  As  it  was.  the  ditch  was  opened  up 
clean  down  to  the  sand.  The  work  was  done 
hurriedly  and  the  amount  exca\ated  was  not 
measured  nor  was  the  cost  figured  exactly,  hut  it 
was  estimated  to  have  been  about  15  cents  a  cubic 
yard.  With  the  opening  of  these  ditches  the  lake 
rapidly  lowered  and  it  became  possible  in  a  few 
days  to  rnakc  permanent  repairs  to  the  road. 
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A  few  points  learned  during  the  ten  years'  operation  of  this  plant  how  to 
prepare  tankage  to  obtain  the  highest  market  price,  the  purchasing  and  re- 
covery of  solvents,  and  the  relation  between  garbage  and  the  plant  products. 


In  treating  garbage  at  liu-  tnuiiicipal  plant  of 
C'olutnbus.  Ohio,  the  garbage  is  first  cooked  witli 
live  steam,  then  pressed  through  continuous 
roller  presses.  Tank  liciuor  from  the  presses  goes 
to  the  g^rease  separating  tanks  and  from  these  to 
storage.  The  lank  liquor  is  drawn  from  storage 
as  needed  and  passed  through  vacuum  evapora- 
tors. Solids  from  the  roller  presses  go  through 
the  first  dryer,  and  then  to  the  percolator  for  final 
de-greasing  with  g^asoline.  After  percolating,  the 
tankag^e  is  mixed  with  all  the  stick  liquor  it  will 
Iiold,  and  again  dried,  the  final  operation  being 
sizing  and  grinding. 

rHKPARING  TANKAGK 

The  first  point  to  be  covered  is  the  manner  of 
drying  the  tankage  so  as  to  produce  a  merchant- 
able article.  At  the  Columbus  plant  the  tankage 
is  dried  twice,  as  above  noted.  As  it  comes  from 
the  presses  the  tankage  contains  from  65  per  cent 
to  75  per  cent  of  moisture.  This  moisture  con- 
tent is  reduced  in  the  first  drying  to  about  10  pvr 
cent  or  12  per  cent,  or  dry  enough  for  the  mate- 
rial to  be  "wetted"  with  gasoline. 

After  final  de-greasing  with  gasoline  as  the  sol- 
vent, the  tankage  is  passed  over  a  one-half-inch 
mesh  screen,  all  material  too  large  to  go  through 
the  openings  being  rejected  as  of  no  further  value. 
That  which  goes  through  the  screen  is  then  con- 
veyed to  the  mixer  where  enough  stick  liquor  is 
added  to  make  the  mixture  so  thin  that  it  will 
■'run"  rather  than  "pile  up."  This  makes  a  pretty 
wet  product  to  dry  in  one  operation,  but  we  do  it 
in  a  direct-heat  dryer  and  the  tankage  comes  out 
as  a  hard,  granular  substance  with  an  average  of 
about  3  per  cent  moisture. 

It  has  been  our  experience  that  the  mixing  is  the 
particular  place  where  both  the  quality  and  the 
weight  of  the  finished  tankage  may  be  most  eas- 
ily influenced.  The  more  stick  that  can  be  added, 
the  better  and  heavier  will  be  the  resulting  tank- 
age. The  average  annual  analysis  of  Columbus 
tankage  runs  about  3^  per  cent  ammonia.  1  per 
cent  potash,  and  7^  per  cent  bone  phosphate,  and 
we  receive  very  few  dead  animals  to  help  boost 
the  ammonia. 

Since  learning  the  importance  of  the  stick  in 
the  finished  product,  we  have  been  able  to  com- 
mand a  better  market  at  a  much  higher  price  than 
is  obtained  for  other  tankages  which  have  not 
been  so  carefully  manufactured.     In  fact,  we  are 

•Siiperintondont,   Division   of  G.TrIi.T|?i-    Dispos.il,    rriluml>iis,    Ohio. 


at  present  getting  ahiKxst  as  much  per  unit  as  is 
l)eing  paid  for  high  grade  animal  tankage. 

SOIA'K.VT.S  AND  THEIR  RECOVERY 

riie  second  point  to  be  discussed  is  that  of 
solvents  and  their  recovery.  Gasoline  has  always 
been  used  at  the  Columbus  plant,  and  up  to  the 
time  this  country  entered  the  war  there  was  nr> 
|)articular  diflficuity  in  securing  the  grade  desired. 
During  the  war,  however,  we  had  to  take  what 
we  could  get  and  be  glad  we  got  it.  The  result 
was  that  there  was  considerable  loss  of  solvent 
due  to  high  boiling  points. 

Last  year  and  this  we  have  been  able  to  get  a 
good  grade  of  gasoline  by  carefully  specifying 
what  we  wanted  and  then  distilling  a  sample 
from  the  car  to  sec  if  it  was  up  to  specifications. 
Several  cars  have,  during  the  last  ten  years,  been 
rejected  and  turned  back  to  the  refine'rs  because 
of  high  end  points.  As  our  power  plant  operates 
at  115  pounds  steam  pressure  without  superheat, 
we  are  limited  in  the  temperature  we  can  obtain 
in  the  percolator  when  "steaming  out." 

We  specify  a  straight-run  gasoline  which  will 
distill  off  at  least  95  per  cent  at  300  degrees  Fah- 
renheit, and  then  watch  the  car  sample  to  .see 
that  the  distillate  conies  off  reasonablv  uniform. 
Ordinary  motor  car  gasoline  does  no{  distill  read- 
ily with  steam,  and  in  addition  is  not  nearlv  so 
good  a  grease  solvent  as  the  "high  test"  variety. 
Our  loss  of  solvent  averages  a  little  more  than 
one  gallon  per  ton  of  garbage  treated,  and  has 
varied  considerablv  from  year  to  year,  due  to  con- 
dition of  plant  and  grade  of  gasoline  used. 

r.ARBAGE 

As  a  last  point  for  discussion,  I  believe  a  short 
review  of  general  garbage  conditions  during  the 
last  ten  years  in  Columbus  will  be  of  interest  and 
show  to  what  extent  the  people  responded  to  the 
appeal  to  conserve  food  during  the  war. 

Up  to.  and  including  1916.  the  citv  collected 
garbage  once  a  week  during  cool  weather,  and 
twice  a  week  through  July.  August  and  Septem- 
ber. Beginning  with  the  year  1911.  the  garbage 
increased  from  190  pounds  per  capita  to  ^18 
pounds  in  1915.  In  1916.  the  last  vear  of  twice-a- 
week  summer  collections,  the  decrease  started 
Nvith  203  pounds  per  capita.  Since  1916.  collec- 
tions have  been  on  a  weekly  schedule  throughout 
the  year,  and  the  slump  continued  to  1918  with  a 
ner  capita  of  138  pounds.  Last  vear  showed  an 
increase  to  157  pounds,  and  this  vear  promise- 
to  add  a  further  substantial  increase. 
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That  the  quality  of  garbage  is  best  indicated 
by  its  grease  content  is  shown  by  the  fact  that 
we  have  been  able  to  hold  the  tankage  production 
almost  uniformly  at  a  hit  more  than  10  per  cent 
of  the  green  garbage  weight.  We  feel  that  the 
(juantity  of  tankage  that  can  be  produced  from  a 
ton  of  garbage  depends  more  upon  the  care  and 
completeness  of  manufacture  than  on  the  rich- 
ness of  the  garbage. 

Taking  this  fact  as  a  basis,  I  do  not  believe  that 
the  quality  of  the  garbage  varied  much  from  year 
to  year,  until  1916,  when  wages  had  advanced 
considerably,  but  commodity  prices  had  not.  as 
yet,  gone  up  in  proportion.  Previous  to  1916. 
grease  recoveries  were  fairly  uniform  at  about 
2K'  per  cent.  In  1916.  more  than  3  per  cent  of 
grease  was  obtained.  Since  then,  grease  recov- 
eries have  decreased  until  last  year  less  than  2  per 
cent  was  produced.  So  far  this  year  the  quan- 
tity of  grease  secured  indicates  that  the  low  point 
was  reached  in  1919.  and  with  a  further  decline 
in  the  price  of  food,  the  grease  content  or  rich- 
ness of  the  garbage  should  slowly  increase. 

The  above  is  a  paper  read  before  the  American 
Society  for  Municipal  Improvements  at  St.  Louis. 


Highway   Maintenance  in   Nebraska 

The  patrol  maintenance  system  of  the  high- 
ways of  Nebraska  was  organized  in  April.  1920. 
Each  of  the  five  division  engineers  held  meetings 
with  the  county  boards  of  his  county  and  took 
up  the  matter  of  highway  maintenance  in  that 
county,  including  the  amount  of  funds  available. 
Work  was  started  as  promptly  as  possible  and  a 
fairly  good  mileage  has  already  been  covered. 

Three  methods  are  being  employed^ — by  team, 
by  truck,  and  by  tractor.  The  team  patrol  con- 
sists of  one  man  who  furnishes  his  own  team,  a 
farm  wagon,  a  6-foot  blader,  a  planer,  a  scraper 
or  fresno,  a  plow  and  small  tools.  The  team 
patrol  receives  an  average  of  $175  per  month, 
which  is  the  total  cost  to  the  county. 

In  maintenance  by  truck  patrol,  two  men  are 
required  who  receive  $120  a  month  and  the  gas 
and  oil  for  the  truck  is  furnished  by  the  county, 
which  is  reimbursed  by  the  state.  The  trucks 
used  are  a  part  of  the  equipment  turned  over  to 
the  state  by  the  War  Department  and  the  coun- 
ties were  charged  the  freight  and  expense  to  the 
state  of  obtaining  them,  averaging  nearly  $1,000. 
If  purchased  at  market  value  they  would  cost  be- 
tween $3,500  and  $5,000  each.  The  equipment  for 
a  truck  patrol  includes  the  truck,  a  scraper,  a 
inaintainer,  two  planers,  a  plow  and  small  tools. 

The  tractor  patrol  method  also  calls  for  two 
men  and  is  used  in  counties  where  such  equip- 
ment was  already  on  hand.  The  equipment  con- 
sists of  two  small  tractors,  two  highway  main- 
tainers.  a  plow,  a  planer,  a  buck-scraper  and  small 
tools. 

The  team  patrol  is  given  a  section  averaging 
six  miles  in  length,  the  truck  patrol  section  aver- 
ages seventeen  miles,  and  the  tractor  patrol  aver- 
ages fourteen  miles. 

The  state  had  in  its  possession  at  the  beginning 
of   the    season    over    two    hundred    army   trucks 


a\  ailablo  for  use  on  the  state  roads  and  it  seemed 
advisable  to  use  these  whore  there  was  a  large 
mileage  to  cover.  Last  fall  (eatns  had  been  hard 
to  find,  the  army  trucks  were  not  yet  available, 
and  the  State  Highway  Department  recom- 
mended to  certain  counties  that  they  purchase 
light  farm  tractors  with  which  to  pull  the  high- 
way UTaintainers.  These  conditions  had  much  to 
do  with  the  developing  of  these  three  types  of 
maintenance. 

The  Dejjartment  of  Public  Works  (which  has 
charge  of  highway  work  in  Nebraska)  reports 
that  for  all-round  careful  patrol  the  team  cannot 
be  excelled,  as  it  is  much  easier  to  stop  and  fix 
ruts,  small  chuck  holes  and  the  like  when  driving 
a  team  than  when  driving  a  tractor  or  a  truck. 
The  amount  of  work  accomplished  is  entirely  de- 
pendent upon  the  patrolman,  for  a  conscientious 
patrolman  will  work  diligently,  doing  the  most 
careful  work  possible  in  the  shortest  length  of 
time.  I-"or  this  reason  among  others,  the  Wiscon- 
sin State  Highway  Department  favors  the  team 
patrol.  In  Nebraska,  however,  where  there  is  a 
large  mileage  to  cover,  it  is  believed  that  the  truck 
is  perhaps  the  most  economical  and  the  best  type 
of  patrol. 

The  cost  of  maintenance  depends  largely  upon 
weather  and  soil  conditions.  The  condition  of  the 
road  will  regulate  the  number  of  times  it  will 
have  to  be  gone  over.  Whether  a  team  or  a 
truck  is  better  will  depend  to  a  certain  extent 
on  the  condition  of  the  road.  For  instance,  on  a 
newly  constructed  grade  with  deep  fills,  the 
larger  part  of  a  team  patrolman's  time  will  be 
spent  in  using  the  slip,  while  on  a  more  level 
road  a  truck  highway  maintainer  will  take  care 
of  90  per  cent  of  the  work. 

On  the  basis  of  four  months  of  continuous  op- 
eration, the  department  has  made  some  compara- 
tive cost  analyses.  These,  however,  do  not  take 
into  consideration  the  conditions  of  the  soils  on 
the  various  roads,  nor  the  weather,  both  of  which 
have  considerable  effect  upon  the  cost.  The  fig- 
ures are  given  as  representing  the  cost  of  the 
three  kinds  of  patrol  maintenance  per  day  per 
mile,  this  including  depreciation  on  state-owned 
equipment  as  well  as  on  that  owned  by  the  coun- 
ty. The  total  maintenance  cost  by  tractor  patrol 
in  five  counties  for  the  three-month  period  of 
April,  Ma}-  and  June,  was  $7,532,  or  $1,506.40  for 
one  county,  or  $1.38  for  one  patrol  per  mile  per 
day.  The  average  for  eleven  truck  patrols  dur- 
ing the  same  months  was  $1,244.79.  which  aver- 
ages 94  cents  for  one  patrol  per  mile  per  day. 
The  average  for  ten  team  patrols  was  $649.32  for 
the  three  months,  or  $1.38  per  mile  per  day.  The 
cost  per  day  for  the  several  patrols  was  $19.31  for 
tractor  patrol.  $15.96  for  truck  patrol  and  $8.32 
for  team  patrol ;  the  cost  per  mile  per  day  being 
obtained  by  dividing  these  by  the  average  length 
of  section  maintained  by  each  patrol.  Compar- 
ing the  patrols  on  the  basis  of  equal  length  of 
road  covered,  the  cost  of  team  and  of  tractor  pa- 
trol was  found  to  be  practically  the '  same.  It 
would  appear, .however,  as  stated  above,- that  the 
truck  patrol  is  the  most  economical  and  is  con- 
sidered by  the  department  the  best  type  of  patrol. 
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Su<;[;estions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail  ,it  may  help  some  one. 


Excavalin^  Small  Earth 
Trenches 

The  installation  of  gas,  water,  sewer  and  drain 
pipes  involves  the  excavation  annually  of  thou- 
sands of  miles  of  trenches  from  1  to  3  feet  wide 
and  from  2  to  10  feet  deep.  When  these  are  made 
in  hard-pan,  rock  or  indurated  strata,  it  is  usually 
a  simple  question  of  picking,  barring,  drilling  and 
blasting  which  affords  little  variety  of  operations 
and  requires  simple,  careful  work  and  good  judg- 
ment. 

In  clay  or  dry  solid  earth  or  in  firm,  moist  sand 
the  excavation  is  usually  an  easy  matter  either 
by  hand  or  by  the  aid  of  various  standard  and 
special  appliances.  For  very  soft  wet  ground, 
sand,  silt,  mud  and  quicksand  the  work  is  more 
difficult  and  costly  and  requires  special  precau- 
tions to  prevent  the  earth  from  caving  in  or  the 
trench  from  filling  with  water. 

The  most  advantageous  method  of  work  will, 
of  course,  depend  on  the  dimensions  of  the  trench, 
the  length  to  be  dug,  the  character  of  the  ground, 
the  location  in  country  roads,  city  or  village 
streets  or  in  open  fields,  the  rapidity  with  which 
it  must  be  executed,  and  the  equipment  available 
for  the  purpose. 

In  the  streets  of  a  large  town  or  city  where 
traffic  is  heavy  or  the  streets  have  costly  pave- 
ments and  obstructions  may  be  encountered  in 
doing  it,  the  work  is  generally  done  under  the 
direction  and  according  to  the  requirements  of 
the  engineer  and  little  choice  remains,  the  trench 
being  generally  excavated  by  hand  and  opened  in 
short  sections  with  the  least  possible  obstruction 
of  the  streets.  In  other  cases  vvhere  there  is  only 
a  small  quantity  of  trench  to  be  excavated  or 
where  there  are  unusual  conditions  of  soil,  local- 
ity, topography  or  other  features  that  make  it 
very  slow  and  difficult,  it  will  also  probably  be 
necessary  to  do  it  by  hand  in  whatever  manner 
suggests  itself  as  most  suitable  for  the  circum- 
stances. 

MACHINE   EXCAVATION 

If  there  is  an  unusually  large  amount  of  trench 
and  the  conditions  are  favorable  for  excavating 
by  power  plant,  it  may  be  profitable  to  install  an 
expensive  equipment,  but  unless  it  is  already 
available  a  careful  estimate  should  be  made  of  the 


cost  of  j)urchase  or  rental,  of  installation  and  re- 
moval, of  maintenance,  operation,  fuel  and  other 
supplies,  depreciation,  overhead  charges  and  sal- 
vage; and  the  total  of  these  items  should  not  ex- 
ceed the  cost  of  doing  the  work  by  hand,  although 
the  latter  may  appear  much  more  expensive  than 
the  direct  cost  of  operating  the  mechanical  equip- 
ment. Of  course  several  miles  of  work,  such  as 
irrigation  ditches  or  long  lines  of  drainage  or  the 
necessity  of  completing  a  long  trench  with  ra- 
pidity, may  justify  mechanical  installations  that 
would  not  otherwise  be  advisable. 

Digging  with  spade,  shovel  and  pick-ax,  al- 
though always  slow  and  costly,  may  often  be 
the  most  desirable  for  very  shallow,  narrow 
trenches,  especially  when  hand  work  is  neces- 
sary to  trim  and  finish  the  trench  before  the  pipes 
can  be  laid.  If  the  depth  is  more  than  6  to  8 
feet  it  becomes  difficult  to  shovel  out  the  mate- 
rial and  it  is  frequently  necessary  to  throw  it  to 
a  platform  half  way  up,  from  which  it  is  shoveled 
to  the  surface  at  a  greatly  increased  cost. 

HORSE-HAULED    EQUIPMENT 

The  excavation  of  trenches  12  inches  wide  and 
less  than  2  feet  deep  can  be  much  facilitated  by 
the  use  of  a  ditching  plow  drawn  by  two  horses 
that  drag  a  vertical  U-shape  cutting  blade  which 
merely  loosens  the  earth  that  is  afterwards  thrown 
out  by  shovels.  Another  plow  making  successive 
6-inch  cuts  loosens  the  soil  of  trenches  up  to  8 
inches  wide  and  3  feet  deep,  afterwards  it  also 
is  thrown  out  by  shovels.-  Most  of  these  plows 
require  two  or  three  horses  to  haul  them  and  two 
men  to  operate. 

A  larger  3-bladed  plow  drawn  by  six  horses 
will,  under  favorable  circumstances,  excavate  2,- 
000  feet  of  12-inch  trench  of  24  to  30  inches  deep 
in  10  hours.  This  machine  not  only  cuts  and 
loosens  the  earth  but  elevates  it  to  the  surface. 
There  are  various  other  types  and  sizes  of  horse- 
drawn  machines  equipped  with  plows  or  cutting 
kni,ves  and  with  elevating  devices  that  in  favor- 
able soil  will  cut  trenches  5  or  6  feet  deep  and 
8  to  14  inches  wide.  For  larger  trenches  there 
are  on  the  market  a  number  of  power-driven  ma- 
chines that  give  excellent  results  under  favorable 
circumstances. 

The  advantageous  use  of  trench  cutting  ma- 
chines is  obviously  where  trenches  are  of  con- 
siderable length  and  in  soil  that  is  free  from  ob- 
structions, cuts  easily  and  will  stand  for  several 
hours  or  days  with  an  unsupported  vertical  face 
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of  the  depth  of  the  trench.  If  the  latter  quality 
is  doubtful,  it  is  important  to  lay  the  pipe  as  rap- 
idly as  possible  after  the  trench  has  been  opened, 
which,  of  course,  is  much  more  easily  done  if  the 
machine  cuts  to  the  full  depth  at  the  first  trip. 
In  such  cases  where  the  sides  of  the  trench  have 
a  tendency  to  cave  in,  a  shield  is  sometimes  drawn 
along  by  the  excavating  machine  and  protects  the 
trench  while  the  pipe,  usually  tile  pipe,  is  laid 
rapidly  in  the  rear  as  the  machine  advances. 


^PECI.\L    SYSTEMS 


For  wider  and  deeper  trenches,  excavating  ma- 
chines are  generally  replaced  by  separate  or  com- 
bined systems  of  excavating  and  removing  the  soil 
and  the  operations  are  likely  to  be  prolo^jged  so 
that  in  treacherous  soil  support  is  more  likely 
to  be  necessary  for  the  sides  of  the  trench.  Where 
the  work  is  done  by  hand  because  many  obstruc- 
tions are  likely  to  be  encountered  that  have  to  be 
blasted  or  excavated  around,  a  system  of  one  or 
more  fixed  or  movable  derricks  to  hoist  buckets 
or  boxes  of  spoil  from  the  trench  may  be  used. 
A  number  of  systems  of  overhead  rail  trolleys  and 
other  conveying  systems,  including  cableways 
with  fixed  or  movable  towers,  have  been  used  but 
their  high  first  cost  and  cost  of  installation  and 
moving  arc  not  justified  unless  the  work  is  of 
considerable  magnitude  or  importance. 

Unless  there  is  room  to  store  the  spoil  along- 
side the  trench  until  the  latter  is  back-filled,  some 
system  of  disposal  must  be  provided,  and  gener- 
ally is  necessary,  for  disposing  of  the  surplus  of 
the  excavated  material  corresponding  to  the  swell- 
ing by  handling  and  to  the  volume  occupied  by 
large  pipes  installed,  especially  in  city  streets 
where  the  pavement  must  be  restored  to  its  exact 
elevation.  This  can  be  provided  for  by  trucks  or 
industrial  cars  on  temporary  service  tracks,  or. 
if  the  trench  is  opened  up  at  several  places  simul- 
taneously and  the  operations  are  carefully  syn- 
chronized, derricks  vvith  long  booms  may  suffice 
to  hoist  the  spoil  from  the  point  of  excavation  and 
dump  it  with  the  same  movement  at  the  point  of 
back-fill.  This,  however,  is  likely  to  be  much 
.better  accomplished  by  a  cableway  or  overhead 
trolley  system  that  will  enable  the  soil  to  be  han- 
dled several  hundred  feet  and  thus  increase  the 
working  limits. 

DR.XC-LINE   EXCAVATION 

For  trench  excaval'on  in  gravel,  in  hard  stratum 
ihat  does  not  require  blasting,  and  below  ground- 
water level,  as  well  as  for  large  trenches  in  very 
soft  materials,  the  work  may  sometimes  be  done 
to  advantage  by  a  drag-line  scraper,  using  one 
of  several  forms  of  drag-line  bucket  that  are  so 
designed  as  to  load,  carry  and  dump  by  manipu- 
lation of  the  lines  with  which  they  are  operated 
by  a  hoisting  engine.  These  buckets  require  a 
considerable  longitudinal  motion  besides  their 
hoisting  range  and,  in  the  regular  drag-line  ma- 
chine, are  generally  operated  from  a  long  derrick 
boom  mounted  on  a  movable  platform  that  ad- 
vances along  the  line  of  the  trench.  It  may,  how- 
ever, be  operated  from  any  kind  of  a  boom,  from 
a  cableway  or  from  a  fixed  line  carried  from  a 


mast  to  an  anchorage.  The  latter  methods  do  not 
permit  much  transverse  shifting  of  the  material, 
while  the  derrick  boom  method  allows  it  to  be 
dumped  anywhere  within  radius  of  the  boom. 

A  simple  and  efficient  drag-line  equipment  for 
small  work  may  be  improvised  from  a  double- 
drum  hoisting  engine,  a  shear  leg  and  overhead 
cable  and  the  operating  lines.  The  cable  is  in- 
stalled in  the  line  of  the  trench  with  both  ends 
securely  anchored  and  with  the  elevated  end  over 
the  hoisting  engine.  The  hoisting  engine  oper- 
ates a  tail  line  and  a  hauling  line  that  respectively 
carry  the  bucket  on  the  cable  trolley  to  a  point 
between  the  hoisting  engine  and  the  anchorage 
where  it  is  lowered,  and  haul  it  back  excavating 
a  load  of  earth  which  is  then  hoisted  and  pulled 
along  on  the  cable  until  it  is  dumped  at  any  re- 
quired point  in  the  line  of  the  trench. 

If  it  cannot  be  dumped  in  position  for  back- 
fill, it  may  be  dumped  over  as  an  elevated  hopper 
from  which  cars  or  trucks  may  be  loaded  and  the 
spoil  removed. 

A  very  simple  arrangement  may  be  provided  by 
eliminating  the  cableway  and  operating  a  drag- 
line by  an  endless  cable  running  around  an  an- 
chored sheave  at  the  end  opposite  the  hoisting 
engine.  In  order  to  hoist  the  drag-line  bucket 
from  the  bottom  of  the  trench,  some  kind  of  an 
artificial  incline  may  be  provided  which  may  be 
easily  made  with  a  movable  timber  platform  hav- 
ing a  trap  near  the  top,  over  which  the  hoisting 
engine,  beyond  the  incline,  hauls  the  bucket  and 
automatically  dumps  it  through  the  trap  into  a 
hopper  or  waiting  car  or  truck.  Such  an  apparatus 
two  or  three  hundred  feet  long  may  be  made  from 
equipment  easily  obtained  from  almost  any  con- 
tractor, or  can  be  purchased  in  the  market. 

DREDGING    AND    DYNAMITING 

Very  large  trenches  for  irrigation  and  espe- 
cially for  drainage  work,  are  often  made  advan- 
tageously by  regular  dredging  machines  with  dip- 
per bucket  or  with  bucket  ladders  that  can  be 
lowered  to  position  and  around  which  a  chain  of 
buckets  travel  continuously  hoisting  and  discharg- 
ing the  material.  Some  of  these  dredges  are 
mounted  on  special  narrow  pontoons  that  are 
floated  through  the  trench  they  cut  while  others 
are  moved  forward  on  the  surface  of  the  ground. 

.Small  ditches  in  ground  so  soft  and  swampy 
that  it  was  almost  impossible  to  work  by  ordinary 
hand  digging,  have  been  blasted  with  dynamite. 
Holes  a  foot  or  two  apart  on  the  center  line  of 
the  trench  are  easily  punched  to  a  depth  of  1  or  2 
feet  by  a  stick  and  are  charged  with  sticks  or 
half-sticks  of  dynamite  that  are  simultaneously 
exploded,  making,  under  suitable  conditions,  a 
satisfactory  drainage  ditch  with  great  rapidity 
and  economy.  The  use  of  dynamite  charged  in 
holes  made  by  a  driven  rod  or  auger  in  hard 
ground,  is  also  very  efficient  in  loosening  and  to 
some  extent  in  removing  the  earth  for  ditches  and 
drains  on  dry  land.  When  the  ditch  is  to  be 
used  for  pipe  laying,  it  will,  of  course,  be  neces- 
sary to  dress  the  bottom  and  sometimes  the  sides 
to  secure  the  proper  grade  and  clearance  for  the 
pipe. 
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RcATnl  Li^Eixl  Decisions 


PROCEEDING     TO     OKAI.K     STATIC     HIOH  WAY-OBTAINING 
RIGHTS    OF    WAY    CONTRACTING 

riu-  OrrKoii  siipniiu'  Cnu\[  \\oU\s,  Kockhill  v. 
Hviison.  I'M  V.i^-.  4*)7.  thai  a  imKccdnuj  of  the 
stale  hii;li\vav  cnmniissioii  to  fjradc  a  highway 
cannot  bo  enjoined  by  a  taxpayer  of  the  county 
because  of  the  failure  of  the  commission  to  ol) 
tain  some  of  the  rights  of  way  before  the  Rradm^i 
contract  was  let.  The  provision  of  Laws  1917. 
p.  447.  that  the  right  of  way  shall  be  acquired 
before  anv  contract  shall  be  let  is  not  mandatory 
on  the  commission,  or  prohibitory  of  the  letting 
of  such  a  contract  for  such  a  reason.  Where  the 
route  adopted  bv  the  commission  for  a  state  high- 
way would  be  "shorter,  the  maximum  elevation 
would  be  considerably  less  than  those  afforded 
by  the  existing  county  roads,  and  there  was  a 
question,  and  room  for  the  exercise  of  judgment, 
as  to  whether  it  would  not  ultimately  be  the 
cheaper  route,  the  Supreme  Court  would  not  in- 
terfere with  the  conclusion  of  the  commission, 
which  it  must  assume,  in  the  absence  of  evidence 
to  the  contrary,  was  honestly  and  conscientiously 
applied  to  the  facts  of  the  case. 


CHEAPNESS    AND    DESIRABILITY    OF    OTHER    ROUTES    NO 
OBJECTION    TO    ROAD 

In  a  suit  to  restrain  the  construction  of  a  road 
on  a  particular  route,  the  Texas  Court  of  Civil 
Appeals  holds.  Tippett  v.  Gates,  223  S.  W.  702, 
that  allegations  of  the  comparative  cheapness  and 
desirability  of  other  routes  do  not  of  themselves 
constitute  any  legal  ground  of  complaint.  The 
<?xpense  of  constructing  any  particular  road  is  not 
a  proposition  the  courts  can  primarily  concern 
themselves  about.  It  is  a  proposition  which  be- 
longs entirely  to  exercise  its  discretion  without 
further  interference.  Neither  did  the  fact  that 
more  "low.  wet  and  marshy"  land  will  be  crossed 
in  building  the  road  afford  any  legal  ground  of 
complaint,  notwithstanding  the  provision  of  the 
law  that  no  road  shall  be  laid  out  or  constructed 
upon  such  land,  except  where  it  is  necessary  to 
build  directly  across  it.  The  Legislature  did  not 
intend  by  this  provision  to  destroy  or  limit  the 
discretion  of  the  road  board  and  prescribe  a  rigid 
rule  for  road  construction  across  such  lands. 


STREET     EXTENSION     MAY     BE     MADE     AT     ANGLE     WITH 
EXISTING   STREET 

The  Court  of  Appeals  of  the  District  of  Co- 
lumbia holds,  Rriggs  v.  Brownlow,  265  Fed.  985. 
that  the  commissioners  had  discretion,  in  making 
a  street  extension  authorized  by  a  special  act.  to 
make  the  extension  at  an  angle  with  the  line  of 
the  existing  street  between  the  designated  termi- 
nal streets,  and  that  it  was  not  necessary  that  the 
extension  continue  the  existing  street  in  a  straight 
line. 


"STRKKTS"     IN      SlATUTK     NOT     INTENDED     TO     INCLUDE 
"SIDEWALKS" 

in  determining  the  meaning  of  the  words 
•roads"  and  "streets,"  as  used  in  statutes,  the 
Mabama  .Supreme  Court  holds,  City  of  Mobile  v. 
darker,  X5  .So.  425,  that  not  only  should  the  lan- 
guage of  the  statute  be  considered,  but  also  the 
.  haracter  of  the  subject.  The  difference  between 
the  public  roads  of  a  county  and  the  streets  of  an 
incorporated  town  or  city  was  recognized  in  Mc- 
Cain V.  State,  62  Ala.  138,  where  it  was  said  that 
to  hold  a  public  road  brought  within  the  boun- 
daries of  an  incorporated  town  to  be  still  under 
the  jurisdiction  of  the  court  of  county  commis- 
sioners would  be  very  unnatural.  And  in  Benton 
V.  City  of  Girard,  168  Ala.  175,  it  was  pointed  out 
that  the  city  government  and  the  county  authori- 
ties have  separate  and  distinct  functions,  and  that 
the  duty  of  keeping  in  repair  the  public  roads  of 
the  county  rests  with  the  commissioners'  court, 
hut  not  the  streets  of  any  city  in  the  county.  It 
is  held  that  the  word  "street"  as  used  in  Loc.  Acts 
1907,  p.  727,  par.  1,  divesting  the  city  of  Mobile 
of  and  investing  the  county  with  the  control,  man- 
agement and  supervision  of  the  streets  named 
therein,  was  not  intended  to  include  sidewalks, 
which  still  remain  under  the  control  and  super- 
vision of  the  city,  which  is  liable  for  injuries 
arising  from  defects  therein. 


DEFECTIVE    PROCEEDINGS   NO   FOUNDATION    FOR   PAVING 
CONTRACT 

Where  a  property  owners'  petition  for  the  pav- 
ing of  a  street  in  New  Orleans  was  not  signed  by 
52  per  cent  or  more  of  the  owners  of  property 
on  the  street,  as  required  by  the  city  charter,  the 
Louisiana  Supreme  Court  holds,  Crasser  Con- 
tracting Co.  V.  Richardson,  85  So.  609,  that  it  was 
illegal,  null  and  void,  and  could  not  serve  as  a 
foundation  for  a  contract  for  the  paving,  particu- 
larly as  the  owmer  sued  had  filed  a  timely  protest 
against  entering  into  the  contract.  The  illegality 
of  the  petition  having  been  brought  to  the  knowl- 
edge of  the  city  and  presumably  to  that  of  the 
contractor  prior  to  his  entering  into  the  contract 
with  the  city,  and  the  defect  being  a  radical  one, 
the  plea  of  estoppel  was  not  available  to  the  con- 
tractor against  the  owner  under  the  Louisiana 
Act  of  1914.  No.  219. 


CLAIMING    DAMAGES    FOR    LOCATION    OF    ROAD    WAIVES 
IRREGULARITIES 

The  Nebraska  Supreme  Court  holds,  Wither- 
wax  V.  Holt  County,  178  N.  W.  925,  that  where 
a  landowner  files  a  claim  for  damages  caused  by 
the  location  of  a  public  road  over  his  land,  he 
thereby  waives  all  objections  on  the  ground  of 
irregularities  in  locating  the  road.  Jurisdiction 
of  the  county  commissioners  to  locate  a  public 
road  having  been  show^n,  all  subsequent  proceed- 
ings will  be  liberally  construed,  and  a  substantial 
compliance  with  the  statute  will  be  held  sufficient. 
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Nov.  8-12— LEAGUE  OF  CALIFOR- 
NIA MUNICIPALITIES.  Annua  ICon- 
ventiun.  Chico,  Calif.  W.  J.  Locke, 
Pacific    Bids'-,    San    Francisco,    Calif. 

Nov.  10-12 — NATIONAL  UKAIN- 
AGE  CONGHESS.  Chicago,  Atlanta. 
Ga. 

>oveiiilier  12 — AMERICAN  INSTI- 
TUTE UF  LLICCTKICAL  ENGIN- 
EEltS.  Second  Fall  meeting.  Chicago. 
Sec.   33    W.   aiilh   St..   New    Vork. 

.Nov.  12 — CONFERENCE  US  EM- 
PLOYMENT AND  EDUCATION, 
sponsored  by  the  American  Assn.  of 
Engineers       Chiiago. 

\o^.  12  —  A  M  E  R  I  C  .A.  N  ROAD 
BUILDERS'  .\SS0CLVT10N.  Annual 
meeting.      New    York    City. 

.Nov.  I.-.-17— CirV  M.A.NAGERS,  AS- 
SOCl.ATIO.V.  .Annual  convention  at 
Cincinnati,  O.  E.xecutive  Secretary, 
Harrison  G.  Otis.  812  Tribune  Bldg., 
.New    York   Citv. 

\ov.  1S-1»  —  .-VMERICAN  ENGI- 
NEERING COUNCIL  Organization 
meeting.       Washington,    D.    C. 

Xov.  IS-lO^FEDEFl.VTED  .\MERI- 
C.-VN  ENGINEERI.NG  SOCIETIES. 
Annual  meeting.  New  York;  Wash- 
ington,   D.    C. 

Dec.  7-10— .AMERICAN  SOCIETY 
OF  MKCII  ANIC.XL  ENGI.VEEliS.  An- 
nual meeting.  New  York.  Secretary, 
::9    U"     :::«th   St..   New   York   City. 

Dec.  0 — THE  BROOKLYN  ENGI- 
NEERS' C  UB.  Annual  Meeting, 
election   of   oflficers. 

Dee.  13-10 — -AMERICAN  ASSOCI.A- 
TION  OF  STATE  HIGHWAY  OFFI- 
CI.ALS.  .Annual  convention.  'Wash- 
ington,   D.    C. 

Dec.  16-17— THE  KANSAS  ENGI- 
.VEERING  SOCIETY.  Annual  meet- 
ing.     Topeka,   Kansas. 

Jan.  U.-.-.'T.  1»::i — THE  .AMERICAN 
WOOD  PIMOSF.KVKRS  ASSOCI.ATION. 
Place  of  meeting  to  be  announced 
later. 

Jan.  25-27 — ASSOCIATED  GENE- 
R.AL  CONTRACTORS  OF  .AMERICA. 
-Annual  convention.  'Washington. 
D.    C;    New    Orleans. 

Fpb.  7 — AMERICAN  RO.AD  BUILD- 
ERS' ASS'O'T'T  VTION.  Annual  con- 
vention. Coliseum,  Chicago.  E.  L. 
Powers.  11  Waverly  Place,  New 
York    City. 


.\n  e.xecutive  committee  to  represent 
the  producers  and  manufacturers  was 
appointed  consisting  of  J.  K.  Penny- 
backer  of  the  .\sphalt  Association ;  B. 
H.  Wait  of  tlie  Portland  Cement  Asso- 
ciation;  W.  T.  ChoUar  of  the  Lake- 
wood  Engineering  Company ;  D.  C. 
Fenner  of  the  International  Motor 
Truck  Company  and  P.  P.  Sharpies  of 
the  Barrett  Company.  A  Chicago  com- 
mittee vvas  also  appointed  with  S.  F. 
Beatty  of  the  Austin- Western  Road 
Machniery  Company  as  chairman. 

The  Virginia  Good  Roads  Associa- 
tion has  formed  a  women's  advisory 
council  witli  a  woman  for  chairman. 


V^IKRIC.V.X       KI.KCTRIC      RAILWAY 
ASSOCIATION 

At  the  Atlantic  City  convention,  Oc- 
tober 14,  it  was  resolved  that  in  the 
regulation  of  public  utilities,  "such 
common  sense  economies  and  business 
principles,"  be  applied,  "as  will  restore 
credit  and  enable  electric  railways  to 
perform  their  full  public  service."  W. 
S.  Murray,  chairman  of  the  super- 
power survey  of  the  United  States, 
told  the  convention  that  a  saving  of 
thirty  million  tons  of  coal  and  $300,- 
000,000  a  year  would  be  effected  by 
the  proposed  linking  of  the  power 
plants    of    the    Atlantic    seaboard. 

The  association  voted  to  widen  its 
membership  so  as  to  include  invest- 
ment bankers  and  consulting  engineers 
whose  business  brings  them  in  contact 
with  the   industry. 

H.  H."  Gadsden  of  Philadelphia  was 
elected  president  and  E.  B.  Burritt, 
New  York,  secretary-treasurer. 


vcnibcr  l.j-17,  in  Cincinnati.  Ohio,  sev- 
eral papers  on  pavmg  materials  will 
be  presented.  Two  topics  which  will 
receive  discussion  are  :  "A  Model  Pav- 
ing Program  for  a  City  of  Twenty 
Thousand"  and  "The  Relation  of  Mo- 
tor Trucks  to  City  Business." 

KANSA.S    flTV    K.\GI.\KKRS'    H.M» 

The  Engineers'  Club  has  been  stren- 
uously engaged  in  securing  the  adop- 
tion of  amendments  to  the  state  con- 
stitution providing  means  for  raising 
tbe  bonded  indebtedness  for  Kansas 
City  i.i  order  that  sufficient  bonds  can 
be  voted  for  a  new  water  plant  and 
filtration  system. 

At  a  meeting  of  the  club  on  October 
22  resolutions  were  adopted  endorsing 
amendments  to  the  state  constitution 
providing  for  a  sixty  million  dollar 
bond  issue  for  good  roads  in  Missouri, 
and  for  a  Kansas  constittuional  amend- 
ment providing  for  state  aid  for  the 
construction  of  roads  in  Kansas. 


.AMERICAN     ROAD     BUILDERS'    AS- 
SOCIATIO.V 

Representatives  of  fifteen  industries 
identified  with  highway  construction 
held  a  meeting  at  the  Automobile  Qub 
of  America  October  22  to  complete  the 
organization  of  an  advisory  committee 
of  manufacturers  to  co-ope^rate  with 
the  American  Road  Builders'  Associa- 
tion in  holding  a  great  exposition  of 
highway  equipment  and  rnaterials  in 
connection  with  the  association's  an- 
nual convention  which  will  be  held  at 
the  Coliseum,  Chicago,  during  the  week 
of  February  7,  next. 

The  industries  represented  at  the 
forthcoming  exposition  will  include 
sand  and  gravel;  crushed  stone;  Port- 
land cement ;  asphalt  and  oil ;  tar ; 
granite  block  ;  paving  brick  ;  slag  ;  road 
building  machinery ;  quarrying  machin- 
ery ;  excavating  machinery ;  trucks, 
tractors  and  trailers;  concrete  mixers; 
engineering  instruments,  and  explo- 
sives. It  was  developed  at  the  meet- 
ing that  upwards  of  one  billion  dollars 
is  annually  available  for  highway  and 
street  work  and  that  a  genuine  neces- 
sity exists  for  capacity  production  and 
distribution  of  highway  materials  and 
equipment. 


\F.\V    JKRSEV    ST.VTE    HIGHWAY 
CONVENTION 

In  order  to  better  co-ordinate  activ- 
ities of  the  Highway  department  in  the 
state  of  New  Jersey,  it  is  proposed  to 
hold  in  Trenton  this  winter  a  two-day 
convention  of  all  the  departmental  em- 
ployees. This  will  include  division  en- 
gineers, assistant  engineers,  road  in- 
spectors, foremen,  heads  of  various 
units,  members  of  field  parties  and  all 
others  concerned  in  road  construction. 

There  will  be  an  exhibit  of  road 
building  materials  for  the.  information 
of  employees  and  others,  which  will 
clearly  demonstrate  what  materials  will 
satisfy  state  standard  specifications 
and  what  will  not  pass.  It  will  be  held 
in  the  laboratory  of  the  Highway  De- 
partment. 

t  Y<i.<<>l<^- w    »s«nri*Tir»\    OF 
STATE   HIGHWAY   OFFICTALS 

The  American  Association  of  State 
Highway  Officials  have  been  obliged  to 
change  their  convention  date  owing  to 
lack  of  hotel  accommodations.  The 
convention  will  be  held  in  Washing- 
ton, D.  C,  on  December  13,  14,  15  and 
16,  instead  of  December  8,  as  previous- 
ly announced. 

CITV    MANAGERS'    ASSOCIATION 

At  the  annual  convention  of  the  City 
Managers'  Association,  to  be  held  No- 


FOLITKAL       CANDIDATES       STATE 
THEIR     VIEWS 

Mr.  Nathan  L.  Miller  of  Syracuse 
and  Governor  Alfred  E.  Smith,  as  can- 
didates for  the  gubernatorial  election 
have  replied  to  the  questionnaire  sub- 
mitted by  this  chapter.  The  answers 
submitted  by  Governor  Smith  explain 
the  questions  asked. 

"1.  I  am  in  favor  of  the  establish- 
ment of  a  budget  system  for  all  state 
expenditures. 

"2.  I  am  in  favor  of  the  establish- 
ment of  a  bureau  of  public  works  un- 
der efficient  engineering  direction. 

"3.  I  favor  placing  the  planning, 
construction  and  maintenance  of  a 
comprehensive  and  modern  highway 
system  under  such  a  bureau. 

"4.  I  favor  the  appointment  of  com- 
petent engineers  as  a  part  of  the  mem- 
bership of  public  service  commissions 
and  other  bodies  supervising  work 
largely  of  an  engineering  nature. 

"5  I  am  in  favor  of  seeking  in  an 
aggressive  manner  a  solution  of  the 
problems  involved  in  making  New 
York  City  the  foremost  part  of  tne 
world." 

Mr.  Miller  replied:  "I  am  glad  to 
be  able  to  answer  all  of  your  quts- 
tions  categorically  in  the  affirmative. 

VSSOCIATED     GENERAL     CON- 
TRACTORS 

The  Associated  General  Contractors 
of  America  headquarters  has  been 
moved  from  Chicago  to  Washington. 
D.  C. 


PERSONALS 


Cooper,  S.  W-  has  been  appointed 
assistant  engineer,  4th  Division,  Ala- 
bama Highway  Department,  headquar- 
ters at  Selma,  Ala. 

Hands,  S.  M.,  has  resigned  as  city 
engineer  of  Iowa  City,  la.,  and  has 
been  made  nresident  of  a  quarry  com- 

Bruce  J  .\.,  has  resi'^ned  as  city 
engineer  of  Omaha,  Neb.,  and  has 
opened   an   engineering   office. 

Siteman  &  Cooper  have  opened  engi- 
neering offices  in  the  Federal  Reserve 
Bank  Budding,  St.  Louis.  . 

Powell.  O.  N.,  has  been  appointed 
engineer  of  Nueces  county,  Texas. 


Novriiiliri"  (i,    l'.i:.M» 
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WALTER    TKACTOK     WITH     AUTOMATIC    IHAIP    iiODV 


THK    WALTER    TR  ACTOK— (IHms.) 

The  Walter  four-wheel-drive  tractor 
made  hy  the  Milwaukee  Locomotive 
Manufacturing  Company  is  designed 
to  combine  American  practice  with 
foreign  military  development  for  pow- 
erful and  economical  road  hauling. 
Provision  is  made  for  applying  power 
to  each  of  the  four  wheels,  a  feature 
which  enables  the  tractors  to  haul  loads 
in  mud,  sand  or  snow,  to  surmount  ob- 
stacles and  climb  steep  grades  impos- 
sible to  other  tractors. 

The  tractors  have  four  forward 
speeds  and  one  reverse.  The  stearing 
gear  operates  on  all  four  wheels  so  as 
to  make  the  rear  wheels  track  and  en- 
ables the  tractor  to  make  exceedingly 
short  turns,  running  in  a  minimum  cir- 
cle of  26  feet  diameter. 

The  powerful  foot  and  hand  brakes 
are  of  the  contracting  band  type.  The 
tractor  is  equipped  with  a  powerful 
rear  winch  having  100  feet  of  %-inch 
steel  cable  for  pulling  trailers  in  soft 
ground  or  on  steep  grade  or  for  extri- 
cating the  tractor  itself  from  muddy  or 
sandy  places.  The  tractor  has  a  draw 
bar  pull  of  up  to  5,000  pounds.  The 
tractor  is  designed  to  be  used  as  a 
truck  or  to  haul  trailers,  and  is 
equipped  with  a  platform,  a  stake  body, 
a  special  body  built  to  specifications,  or 
a  dump  body  discharging  either  to  the 
side  or  the  rear. 

When  hauling  four-wheel  trailers, 
the  tractor  will  easily  pull  8-ton  loads 
on  dirt  roads  and  Ij-ton  loads  on 
pavements. 

The  motor  is  of  the  long-stroke, 
four-cylinder,  four-cycle,  water-cooled 
type,  delivering  40  h.  p.  at  low  speed. 
The  maximum  speed  of  the  engine  is 
controlled  by  the  governor  with  a  mo- 
tor speed  of  1.000  revolutions  per  min- 
ute. The  speed  of  the  tractor  varies 
from  2Ml  to  12 Vi   miles  per  hour. 


CI.ARK     1»IKTER     COUIM.I.NG     YOKE 

Tlie  Clark  meter  coupling  yoke,  man 


ufactured  by  the  H.  W.  Clark  Com- 
pany, can  be  set  on  any  supply  pipe 
without  the  use  of  unions,  and  is  pro- 
vided with  a  sliding  adjustment  which 
takes  care  of  all  strain  from  expan- 
sion and  contraction  in  the  pipe  line. 

To  install  the  yoke,  the  pipe  is  cut 
in  two  and  both  ends  of  the  pipe  are 
bent  in  opposite  directions,  threaded 
and  ells  screwed  on.  Risers  are  at- 
tached to  the  ells  and  the  yoke  is 
slipped  on  over  slide  block  and  the 
ells  screwed  on  to  the  risers. 

The  yoke  being  kept  transverse  in 
the  service  line  gives  great  flexibility 
to  the  latter. 

In  basement  installations  the  entire 
ve'rtical  line  is  held  rigid,  the  yoke  and 
upper  section  being  supported  verti- 
cally by  the  lower  section  of  the  riser 
pipe  with  provisions  through  a  sliding 
pin  i -i  slot  for  the  adjusting  movement 
of  the  yoke. 


METER  BOX  COUPLl- 


OKE 


American  Steam  Conveyor  Corpora- 
tion, Chica.fro,  has  changed  its  name  to 
Conveyors  Corporation  of  America. 


PERSONALS 


Neville,  C.  C,  of  the  Construction 
Division  of  the  United  States  army, 
was  killed  in  the  Wall  street  explo- 
sion, New  York,  September  16. 

Leighton.  George,  one  of  the  engi- 
neers of  the  Pennsylvania  tunnels.  New 
York,  died  at  Glenburn,  Pa.,  Septem- 
ber 13. 

Demcritt.  H.  L.,  United  States  Engi- 
neer, rivers  and  harbors  service,  died 
at  Oakland,  Cal.,  September  7. 


BASEMEiNi    COUPLING      YOKE 
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New  Catalogs  of  Interest  to  City  and  County  Engineers, 

Superintendents  of  Water  Works,  Superintendents  of 

Streets,  Contractors  and  all  Engaged  in  Public  Works 

It  you  want  any  of  these  Catalogs,  write  the  number  on  a  postal,  sign  your 
name  and  address  plainly,  and  mail  it  to  PUBLIC  WORKS.  243  W.  3Qth 
St.,   New   York.     The  Catalogs  will  be  sent  to  you  promptly  without  charge 

oi"  obligation. 


POWKR     TRANSMISSION      MACHIN- 
ERY 

1.  The  A.  &  F.  Brown  Company, 
engineers,  founders  and  machinists, 
Elizabethport.  N.  J.  5x8  inches,  stiff 
covers,  129  pages  and  index.  Lists 
gears,  tiuneu  steel  shafting,  quill 
shafts,  collars,  split  collars,  compres- 
sion couplings,  band  couplings,  pin 
couplings,  angle  couplings,  double  an- 
gle couplings,  clutch  couplings,  fric- 
tion clutches,  friction  clutch  pulleys, 
bronze  bushings,  pulleys  of  various 
kinds,  pulley  stands,  coiling  devices, 
shaft  bearings,  wall  brackets,  belt 
tighteners,  rope  sheaves,  tension  car- 
riages, speed  reducing  devices,  foot 
valves,  mixers  and  grinders. 

I-'KRGI'.SON    SEWAGE   DISPOSAL 
SYSTEM 

3.  Ferguson  Segment  Block  Com- 
pany, St.  Louis,  Mo.  6x9  inches,  il- 
lustrated, 9  pages.  Description  of 
design  and  operation  of  system  with 
four  sizes  of  installations  intended  to 
serve  from  one  to  thirty  persons. 

PRl'DEXTIAL.    STEEL,    BlILDIXGS 

;{.  Blaw-Knox  Company,  Pittsburgh. 
7%  X  10%  inches,  embossed  covers, 
32  pages,  illustrated.  List  and  de- 
scription of  standard  sectional  steel 
buildings  for  light  manufacturing, 
housing,  storage,  hospitals,  garages, 
shops  and  other  purposes.  Essential 
features,  advantages,  and  dimensions 
and  views  of  buildings  used  by  U.  S. 
Government  and  other  important 
clients,  drawings  of  plans,  elevations 
and  details  and  specifications  govern- 
ing designs   and   fabrication. 

STEEL    PIPE    COLPLINGS 

4.  S.  R.  Dresser  Manufacturing 
Company,  Bradford,  Pa.  7%  x  10 
inches,  109  pages  and  index,  illus- 
trated, stiff  covers.  Policy  of  com- 
pany, descriptions  and  illustrations  of 
plant,  lists,  sizes,  and  engravings  of 
bolts,  caps,  casing  heads,  couplings, 
clamps,  crosses,  ells,  pipe  fittings,  gas- 
kets, nipples,  oil  well  supplies,  saddles, 
screens  and  other  articles. 

TROY  TRAILERS 

.5.  The  Troy  Wagon  Works  Com- 
pany, Troy,  Ohio.  9  x  12  inches, 
29  pages,  illustrated.  Descriptions, 
specifications  and  illustrations  of  four 
models  of  trailers  of  1  to  5  tons  ca- 
pacity. Half-tones  and  descriptions 
of  principal  details  of  construction. 
Drop  frame  trailers,  dump  bodies  and 
general   and  special  equipment. 

WALTER    4-WHEEL    DRIVF:    TRAC- 
TOR 

I).  Publication  No.   106.     M  ' 
Locomotive    Manufacturing    Company, 
Milwaukee,  Wis.     11  x  8%   inches,  20 


[lages,  illustrated,  stiff  covers.  Impor- 
tant features,  designs  and  description 
of    details,    si)ecifications. 

MILWAIKKE     <;AS0LI\E     LOCOMO- 
TIVE 

6.  Milwaukee  Locomotive  Manufac- 
turing Company,  Milwaukee,  Wis. 
Publication  No.  118.  10  x  6%  inches, 
36  pages,  illustrated,  stiff  covers.  Gen- 
eral description  of  designs,  principles 
and  important  features  of  seven  types 
of  locomotives  for  standard  and  nar- 
row gauge  tracks.  General  specifica- 
tions for  different  types. 

THE    LITTLE    WONDER    TILE 
DITCHER 

7.  Edward  Jeschke,  Bellevue,  O. 
Folder  describing  and  illustrating 
horse-drawn  machine  guaranteed  to 
cut  a  ditch  10  to  14  inches  wide  and  30 
inches  deep.  Testimonials  from  pur- 
chasers and  records  of  efficiency. 

LAND   DREDGES 

8.  Bay  City  Dredge  Works,  Bay 
City,  Mich.,  10  x  eVo  inches,  46  pages, 
illustrated.  Description  of  important 
features  of  Bay  City  Land  Dredges  of 
the  walking  type,  track  type  and  float- 
ing type.  Descriptions  and  illustra- 
tions of  Bay  City  Gravel  Loader  and 
Bay  City  Clay  Excavator.  Illustra- 
tions of  equipment  installed  and  in 
operation   for  various  purchasers. 

ECONOMY    EXCAVATOR 

9.  Economy  Elxcavator  Company, 
Iowa  Falls,  Iowa.  7  x  10%  inches,  il- 
lustrated, 24  pages  in  adjustable  file 
cover.  Descriptions,  claims  of  effi- 
ciency and  economy  and  advantages 
for  operating  in  open  work,  for  ditch 
cleaning  and  repairing,  for  road  and 
railroad  work,  and  for  bank  shoveling. 

THE    BLAW    BILL    DOG    BUCKET 

10.  Blaw  -  Knox  Company,  Pitts- 
burgh. Folder  describing  construc- 
tion and  showing  details  and  dimen- 
sions of  heavy  excavating  clamshell 
bucket.- 

REINFORCED    CONCRETE    PIPE 

11.  Independent  Concrete  Pipe  Com- 
pany, Indianapolis,  Ind.  Bulletin  No. 
9.  6x9  inches,  60  pages,  illustrated. 
Description  of  pipes  of  standard  di- 
ameter 24  to  90  inches  for  sewers,  con- 
duits, drainage,  culverts  and  irrieation 
work,  the  pipes  being  cast  at  site  ac- 
cording to  design  and  with  equipment 
and  superintendent  furnished  by  the 
pipe  company.  Half-tones  of  manu- 
facture and  installation  of  pipe  and 
of  pipe  designs  and  of  detail  drawings. 

SHUVELODER 

12.  The  Superior  Loader  Company, 
Duluth,  Minn.  6x9  inches,  50  pages, 
illustrated.  Description  of  4,300-pound 
machine  4  feet  high,  4  feet  wide  and 


ij  feet  long  with  capacity  for  loading 
45  tons  per  hour  handling  rock,  earth 
or  ore  to  a  height  of  50  inches,  with  a 
bucket  operated  by  power  to  scoop, 
lift  and  deliver  as  required.  Driven 
by  compressed  air  and  operated  by 
one  man. 

EVERA  THING    FOR    THE    ROAD 
MAKER 

13.  The  Good  Roads  Machinery 
Company,  Incorporated,  Kenneth 
Square,  Penn.  10  x  7  inches,  64  pages, 
illustrated.  Lists,  describes  and  gives 
specifications  for  Little  Winner,  Big 
Winner,  Giant  Winner  and  National 
Hercules  road  graders,  Champion  road 
machines,  scarifiers,  road  drags,  wheel 
and  drag  scrapers,  ploughs,  rock  crush- 
ers and  portable  bins,  elevators  and 
revolving  screens,  portable  engine  and 
boiler^  winding  drum  and  dump  car, 
rock  drill,  gravel  crushing  and  screen- 
ing outfit,  road  rollers,  road  oiling 
machines  and  distributors,  concrete 
mixers,  pumps,  car  unloaders,  street 
sweepers  and  sprinklers,  culvert  pipe 
and  other  supplies. 

KOEHRING   CONSTRUCTION 
MIXERS 

14.  Koehring  Machine  Company, 
Milwaukee,  Wis.  Catalog  No.  22. 
73/^  X  10%  inches,  95  pages,  illustrat- 
ed, stiff  covers.  Important  features 
of  principle,  construction  and  mechan- 
ical details  of  concrete  mixer  with 
notes  of  improvements  and  of  advan- 
ages  of  different  parts.  Illustrations, 

specifications,  and  diagrams  of  dif- 
ferent types  and  size  machines ;  in- 
struction for  operating,  bar  cutting  and 
bending  machines,  convenient  tables  of 
quantities  of  concrete  in  slabs  and 
footings,  material  required  per  yard 
of  concrete,  weight,  areas  and  circum- 
ferences of  reinforcement  bars. 

GO(>D  KOADS  FROM   ROCKY  FIELDS 

15.  United  Iron  Works,  Incorpor- 
ated, Kansas  City,  Mo.  10  x  6% 
inches,  22  pages,  illustrated.  Lists  and 
descriptions  of  stone  crushers  and  il- 
lustrations of  stone  crushing,  clean- 
ing, lowering  and  elevating  the  plant 
installed  for  road  building.  See  cata- 
log for  full  list  of  good  road  machin- 
ery. 

PEST   TRACKLAYER   TRACTOR 

16.  C.  L.  Best  Gas  Traction  Com- 
pany, San  Leandro,  Cal.  7%xl0% 
inches,  32  pages  illustrated,  heavy 
paper,  embossed  covers.  Description 
of  history  and  development  of  an  early 
gasoline  tractor.  Illustrations  and  de- 
scriptions of  motor,  oscillating  truck, 
special  features  and  mechanical  details 
of  the  "60"  tractor  of  60  h.  p.  for 
hauling  and  general  heavy  duty  work. 
Specifications.  Illustrations  of  Cruiser 
and  Swamp  Special  types. 
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Macadam  Base  for  Bituminous  Pavements 


The  author  discusses  the  factors  affecting  the  strength  and  durability  of  pave- 
ments on  macadam  base,  including  stre.igth  of  base,  supporting  power  of  the 
earth,  and  the  traffic  to  be  carried.  He  also  calls  attention  to  undesirable  prac- 
tices, especially  insufficient  protection  of  shoulders. 


The  following  advantages  have  been  claimed 
for  the  use  of  macadam  as  a  foundation  under 
asphalt  pavements  of  various  kinds: 

1.  Economy  in  utilizing  existing  macadam 
pavements. 

2.  Lower  cost  (depending  upon  available  ma- 
terials, labor  rates,  etc.)  of  construction  of 
new  macadam  base  as  compared  to  Portland 
cement  concrete. 

3.  Freedom  from  the  transverse  cracks  that  de- 
velop in  bituminous  surfaces  on  Portland 
'cement  concrete  due  to  the  contraction  and 
'cracking  of  that  type  of  base. 

4.  Slight  resiliency  of  the  macadam  base,  which 

•Abstract  of  paper  by  Julius  Adler,  technical  engi- 
neer, Atlantic  Rellning  Company,  before  American  So- 
ciety for  Municipal  Improvements. 


reduces  the  hammering  or  anvil  effect  pro- 
duced upon  an  asphalt  surface  laid  on  un- 
yielding base. 
As   an   illustration   of   opinions    from   disinter- 
ested sources,  a  city  engineer  of  a  southern  town 
states   that   bitulithic   stays   put    on   a   macadam 
base  very  much  better  than  on  concrete ;  that  a 
properly  prepared  macadam  foundation  is  quite 
elastic,  absorbing  a  considerable  portion  of  the 
shock  of  heavy  auto  trucks  and  in  throwing  the 
entire  burden  of  impact  upon  the  wearing  surface. 
Numerous -similar  views  held  by  engineers  could 
be  cited. 

In  contrast  to  this  viewpoint  is  the  growing 
tendency  in  some  localities  to  disregard  the  pos- 
sible value  of  macadam  road  as  a  base,  usually 


DERP    SIDE    DITCH    AND    VEUY  X'AnTJOn^    BETIM 

Danger  of  Breakinsj   Down   at  Sides  Under  Truck   Traffic 

in    Periods   of   Wet   Sub-Grade 


PUEPARED    MACADAM    BASE 

Clean,  Slightly  Rough   Surface.  About   22    Feet  Wide,   for 

18-Foot    Asphalt    Surface 
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because  it  is  considered  inadequate  under  all  year 
round  heavy  motor  truck  traffic.  This  opinion  is 
supported  by  reports  from  a  number  of  localities 
of  serious  damage  to  both  macadam  roads  proper 
and  macadam  based  types  during  the  winter  of 
1919-1920.  In  view  of  the  wide  variations  in  cli- 
matic and  other  local  conditions,  in  volume  and 
weight  of  traffic,  broad  statements  in  regard  to 
either  the  merit  or  lact  of  merit  of  such  construc- 
tion should  be  accepted  with  caution  since  suc- 
cess or  failure  in  any  particular  case  may  he  at- 
tributed to  strictly  local  conditions. 

To  determine  the  limitations  of  a  given  type  of 
paving  construction  it  is  necessary  first  to  es- 
tablish the  factors  affecting  the  strength  and  dur- 
ability and,  second,  the  application  of  these  fac- 
tors to  a  specific  case.  For  the  type  under  con- 
sideration, the  factors  are 

1.  Strength  of  base. 

2.  Variation  in  supporting  power  of  the  earth 
subgrade. 

3.  Volume  and  weight  of  traffic. 

-STRENGTH   UK   HASE 

Under  this  heading  come  such  elements  as  the 
total  depth  and  degree  of  consolidation  of  the 
base,  the  size  of  the  units  used  as  aggregate,  and 
the  strength  and  durability  of  the  aggregate. 

Other  things  being  equal,  the  greater  the  depth 
of  base,  the  greater  the  area  of  sub-base  over 
which  the  road  is  transmitted. 

Consolidation  refers  to  the  thoroughness  with 
which  the  pieces  of  aggregate  have  been  forced 
into  place  during  construction  and  by  the  action 
of  traffic ;  it  being  generally  conceded  that  traffic 
affects  this  more  reliably  than  rolling  alone. 

Under  size  of  aggregate  units  must  be  consid- 
ered the  relative  value  in  the  base  of  stone  1^^ 
inches  in  diameter  or  less,  ballast-size  stone  and 
large  pieces  such  as  used  for  Telford  base,  re- 
spectively. Results  in  general  point  very  closely 
to  the  greater  value  of  the  base  employing  the 
largest  possible  size  of  aggregate,  which  affords 
greater  stability,  better  distribution  of  loads, 
freer  drainage  and  less  disturbance  by  frost 

Strength  and  durability  refer  to  the  quality 
of  the  aggregate  material,  whether  soft,  shaley, 
porous  or  dense  and  tough.  It  is  generally  well 
established  that  base  material  does  not  need  to 
be  so  hard  and  tough  as  that  in  the  wearing 
surface. 

VARIATION   IN   SUPPORTING   POWER  OF  THE  EARTH    SURFACE 

This  is  a  factor  which  causes  the  most  serious 
damage.  The  supporting  power  is  affected  pri- 
marily by  the  character  of  the  soil,  natural  and 
artificial  provisions  for  drainage,  and  climatic 
conditions  such  as  amount  of  rain  and  snow  fall, 
depth  of  frost  action  and  likelihood  of  alternate 
freezing  and  thawing. 

Under  the  light  traffic  of  years  ago  a  maca  !  r 
road  developed  a  surprising  beam  strength,  ; 
with  present  truck  traffic  beam  strength  must  bo 
considered  as  nearly  negligible  and  there  must  be 
reasonable  assurance  of  nearly  uniform  support 
by  the  subgrade  itself.  On  free  draining  soils, 
generally    sandy    or    gravelly,    verv    light    mac- 


adam base  has  carried  considerable  traffic  with 
entire  success.  Where  natural  drainage  is  poor, 
artificial  drainage  is  absolutely  essential.  Every- 
one seems  to  realize  this  but  comparatively  few 
to  carry  out  the  ideas  in  practice.  There  will 
undoubtedly  be  some  conditions  such  as  heavy 
clay  soil  in  flat  sections  subject  to  severe  frost 
action  where  no  prevailing  method  of  drainage 
will  give  the  subsoil  sufficient  strength. 

Alternate  freezing  and  thawing  are  especially 
detrimental.  Numerous  conditions  can  be  cite<! 
where  the  temperature  remains  uniformly  low 
enough  in  winter  to  keep  the  earth  frozen  con- 
tinuously and  prevent  the  percolation  of  water 
into  the  soil  during  this  period,  where  the  roads 
have  stood  up  successfully.  The  critical  time 
under  such  conditions  is  when  the  frost  leaves  the 
ground  in  the  spring. 

VOLUME  AND  WEIGHT  OF  TRAFFIC 

For  macadam  base,  probably  the  most  impor- 
tant point  in  connection  with  traffic  is  that  of  the 
likelihood  of  the  use  of  the  road  by  heavy  con- 
centrated roads  during  the  winter  and  the  spring. 
In  sections  where  traffic  practically  disappears 
through  the  winter  and  does  not  reappear  in 
quantity  until  the  subgrade  is  pretty  well  dried 
out  in  the  spring,  the  damage  by  heavy  traffic 
may  be  relatively  slight.  In  general,  the  most 
severe  damage  is  found  in  localities  where  heavy 
motor  trucks  use  the  roads  throughout  the  year 
and  especially  during  February,  March  and  April. 

SUGGESTIONS   FOR   IMPROVEMENTS 

Assuming  the  above  to  be  a  correct  analysis 
of  the  factors  in  the  supporting  power  of  maca- 
dam, the  problem  remains  of  applying  these  to 
individual  cases  and  attempting  to  determine  in 
advance  which  ones  would  be  apt  to  shorten  the 
life  of  the  foundation  and  the  overlying  pave- 
ment. 

Recent  recommendations  for  this  type  of  base 
vary  from  4  to  12  inches  depending  on  individual 
opinion  as  well  as  soil  and  drainage  conditions. 
There  has  been  a  tendency  to  overestmate  the 
depth  of  existing  macadam  arising  largely  from 
failure  to  realize  that,  while  additional  stone  has 
been  added  year  by  year  to  the  surface,  an  equal 
or  even  greater  amount  may  be  worn  off  mean- 
time by  traffic.  Before  using  an  old  road,  the 
depth  at  numerous  points  should  be  determined 
by  test  holes,  which  also  will  indicate  the  char- 
acter of  the  existing  aggregate.  In  general  it  is 
believed  that  where  an  old  road  contains  6  or 
8  inches  of  compacted  stone  it  is  well  worth  sav- 
ing. But  no  radical  view  should  be  adopted  as 
to  the  minimum  thickness  of  base  that  will  sup- 
port a  proposed  pavement.  The  writer  believes 
however  that  4  to  6  inches  is  not  sufficient  in  the 
north  eastern  section  of  the  country,  especially 
near  large  cities.  Even  where  ample  depth  i? 
ound,  it  is  usually  desirable  to  add  a  uniform 
layer  of  ballast-size  aggregate,  first  scarifying 
the  surface,  the  new  aggregate  serving  to  elevate 
the  proposed  bituminous  pavement  above  the  old 
base  which,  owing  to  the  large  amount  of  dust 
and    fine    materially    usually    contained,   is    very 
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.i|>i  to  linl.l  iniisuK  r.tl)U  iiii)i>imr  at  irriam  j/cri 
(*(ls  of  ihf  yrar.  Wliilf  (his  (lislurl)s  tin-  tnp  2  or 
,\  inches  of  the  ohi  con^oliflatcd  road,  an  old  road 
which  will  not  stand  disturbance  for  this  depth 
will  K<'«>tT'i"y  "Ot  have  depth  adequate  for  use 
as  a  foundation  in  any  case.  Moreovir.  ilio 
^,M■ealer  regularity  of  contour  of  a  base  to  which 
new  aj;f;rej;ate  has  been  added  will  add  (•.  the 
life  of  tile  bituminous  i)aveinenl  more  than  cnouj^li 
to  offset  the  slightly  more  consolidated  but  ir- 
regular base  which  is  apt  to  produce  irrc  ^ulaiil\ 
in  the  pavenunl  surface.  I'.y  admittiu);  tralVu  un- 
der restrictions  over  the  newly  placed  a^^rej^Mte 
before  applyinj;-  the  surface  material,  consolida- 
tion can  be  completed. 

in  utili/inj;  existing.;  macadam  as  a  ba.si  ,  at 
least  as  much  provision  should  be  made  for 
drainage  as  thou|;h  an  entirely  new  piece  of  road 
were  bcinj:^  built.  Too  frequently  this  is  not  done, 
but  shallow  ditches,  ditches  too  close  to  the  im- 
proved surface,  sections  requiring-  special  drain- 
age, etc.,  are  allowed  to  remain  unimi)r()ved. 

One  type  of  failure  of  macadam  base  has  been 
the  squeezing  out  and  breaking  up  of  the  sides 
due  to  a  combination  of  too  little  lateral  support 
at  the  shoulders,  the  softening  of  the  subgrade 
under  the  edges  of  the  pavement  due  to  the  en- 
trance of  water,  and  in  general  a  failure  to  recog- 
nize that  the  sides  of  the  road  are  thinner  and 
weaker  than  the  central  ])ortion.  It  is  believed 
that  the  thoroughly  consolidated  base  of  full 
depth  should  always  e.xtend  at  least  18  to  24 
inches  beyond  the  edge  of  the  pa\  cment  laid  upon 
it.  This  will  furnish  much  greater  resistance  to 
the  thrust  on  the  foundation  from  heavy  loads 
travelling  slowly  on  the  sides  of  the  road  than 
is  now  encountered ;  presided,  however,  that  the 
improved  road  is  not  so  narrow  that  heavy  traf- 
fic is  constanll}'  cutting  off  and  on  it. 

As  a  further  improvement,  the  shoulders  should 
be   water   proof    and    support    furnished    at    the 
edges  of  the  bituminous  pavement.     Cases  have 
been  noted  where  the  existence  of  an  old  maca- 
dam shoulder,  even  though  rather  thin,  has  been 
of  material   benefit.     Well   built   stone   block  or 
rubble  gutters  and  headers  produce  a  similar  re- 
sult.    If  no  better  pro\  ision  can  be  made,  stone 
removed   from   the   old    surface   can   be   used   to 
harden   the   shoulders    and    additional    aggregate 
brought  in  where  required-    One  of  the  best  prac- 
tices for  country  rqads  is  the  construction  of  bitu- 
minous macadam  wings  three  or  more  feet  wide 
which   provide    water   proofing   and   lateral    sup- 
port to  the  pavement  and  at  the  same  time  fur- 
nish a  hardened  surface  capable  of  carrying  oc- 
casional loads.     .\t  least  there  should  be  on  each 
edge  a  strip  of  hardened  surface  18  to  24  inches 
wide  like  the  base  previously  referred  to.     This 
may  be  criticized  as  calling  for  a  greater  width  of 
road    and    consequent    co5»t    than    would    be    re- 
<|uired  if  some  other  type  of  construction  were 
used,  but  in  its  support  it  may  be  said  that  the 
change  from  the  approved  width  of  15  feet  of  a 
few  years  ago  to  the  present  demand  for  20  feet 
as   being   desirable,   points   unmistakably   to    the 
necessity  for  providing  ample  width  at  the  outset. 
Also  roads  of  other  types  built  16  to  18  feet  wide 
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Hpavy    Truck    Traffic 

will  eventually  ui^vd  i)rotecting  wings  for  the 
preservation  of  the  i)avenient,  inasmuch  as  a  sud- 
den drop  off  from  a  hardened  surface  to  a  soft 
earth  or  clay  shoulder  is  objectionable  from  sev- 
eral standpoints.  If  too  close  to  the  edge  of  a 
pavement,  open  ditches  allow  moisture  to  get  un- 
der the  base  and  reduce  the  support,  while  if  far 
away,  lea\ing  a  wide  unwaterproofed  shoulder, 
there  is  too  much  opportunity  for  the  entrance 
of  water  through  the  surface,  especially  when  it 
is  heavily  blanketed  with  snow  or  ice.  For  coun- 
try roads  a  shoulder  of  about  five  or  six  feet 
wide  is  recommended,  waterproof  between  the 
edge  of  the  road  and  a  point  near  the  edge  of  the 
ditch. 


Afispouri   His:liwavs 

The  Federal  Road  Council  of  St.  Louis  has  a 
plan  for  the  construction  of  43  miles  of  20  feet 
wide  hard-surface  roads  in  Missouri  as  soon  as 
materials  are  available.  The  secretarv  and  mana- 
ger of  the  council  urges  support  for  the  proposed 
$60,000,000  state  road  bond  issue  that  is  to  be 
voted  on  in  the  November  election  and  explains 
that  if  this  sum  is  secured  it  is  intended  to  build 
6.000  miles  of  hard  roadways  in  Missouri  imme- 
diately and  that  it  is  planned  to  accomplish  this 
without  direct  taxation  bv  providing  for  it  from 
state  fees  for  automobile  license. 
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Specifications  for  Broken 
Stone  Foundations 


NEW    MACADAM    KOUNDATION 


The  latest  approved  methods  of  building 
new  macadam  base  or  utilizing  old  for  bi- 
tuminous surfaces  given  in  the  form  of 
specifications  by  a  committee  of  the  Amer- 
ican Society  for  Municipal  Improvements. 


These  specifications  were  prepared  by  I.inn. 
White,  chief  engineer,  Chicago  South  Park  Com- 
mission, and  a  member  of  the  Committee  on 
Foundations  for  Pavements  of  the  American  So- 
ciety for  Municipal  Improvements,  and  was  pre- 
sented at  the  St.  Louis  convention  of  that  society 
as  a  progress  report  of  the  committee. 

3UB-GRADK 

In  the  case  of  the  construction  of  new  broken- 
stone  foundations  for  pavements  the  sub-grade 
shall  be  prepared  by  cutting  or  filling  as  may  be 
required  to  produce  a  surface  parallel  with  the  fin- 
ished grade  of  the  wearing  surface  and  a  distance 
below  the  finished  grade  equal  to  the  specified 
thickness  of  the  foundation  and  paving  material. 

The  sub-grade  shall  be  brought  to  a  firm,  un- 
yielding surface  by  rolling  the  entire  area  with  a 
three-wheel  road-roller  weighing  at  least  ten  tons, 
and  all  portions  of  the  surface  of  the  sub-grade 
which  are  inaccessible  to  the  roller  shall  be  thor- 
oughly tamped  with  a  hand  tamper  weighing  not 
less  than  forty  pounds,  the  face  of  which  shall  not 
exceed  eighty  (80)  square  inches  in  area.  All 
soft,  spongy,  or  yielding  spots  and  all  perishable 
matter  shall  be  entirely  removed  and  the  space 
filled  with  suitable  material. 

When  considered  necessary  or  of  assistance  in 
producing  a  compact,  solid  surface  the  sub-grade 
before  being  rolled  shall  be  sprinkled  with  water. 

SUB-DRAINAGE 

When  the  soil  is  of  such  a  character  that  it  re- 
tains an  excessive  amount  of  moisture,  such  as 
clay  subject  to  swelling  or  heaving  under  the  ac- 
tion of  frost,  or  sands  similar  to  quicksand  that 
do  not  afford  a  ready  natural  drainage,  sub-drains 
should  be  provided. 

These  may  be  of  two  general  kinds,  first,  tile 
drains  of  open  porous  material  or  vitrified  tile  laid 
with  open  joints;  second,  trenches  filled  with 
broken  stone,  gravel,  cinders  or  other  similar  ma- 
terial. 

In  some  cases  it  may  be  sufficient  to  construct  a 
sub-drain  on  each  side  of  the  roadway  at  or  near 
the  lines  of  the  gutters,  but  when  the  soil  is  of  a 
very  wet  nature,  it  may  be  advisable  to  lay  ad- 
ditional lines  of  drains  which  may  be  in  or  near 
the  middle  of  the  roadway.  This  system  of  drains 
may  be  varied  by  diagonal  lines  of  drains  running 
from  near  the  crown  of  the  roadway  to  the 
gutters. 

In  all  cases  the  drains  should  have  connections 
with  the  existing  sewers,  catch  basins  or  inlets. 


If  ihc  paNcnient  is  to  be  laid  on  a  new  mac- 
adam foundation,  the  macadam  shall  be  built  as 
follows: 

The  total  thickness  of  the  macadam  base  will 
vary  according  to  character  of  soil,  drainage,  kind 
of  stone  available,  etc.  In  general  the  macadam 
base  should  be  constructed  of  broken  stone  which 
is  sound,  hard  and  durable  under  traffic.  The 
broken  stone  should  be  separated  into  different 
sizes  by  screening,  the  smaller  sizes  with  the  dust 
being  used  to  fill  and  bond  together  the  larger 
sizes.  1  he  thickness  of  the  base  should  be  regu- 
lated by  experience  in  constructing  ordinary  wa- 
ter-bound macadam  roads  in  similar  situations, 
the  total  thickness  of  base  being  made  the  same 
or  a  little  less  than  well-constructed  macadam. 

After  the  sub-grade  has  been  properly  prepared, 
spread  a  layer  of  clean  stone  passing  a  three  (3) 
to  three  and  one-half  (33<4)-inch  revolving  screen 
and  held  on  a  two  (2)-inch  screen  to  a  depth  suf- 
ficient when  thoroughly  rolled  to  form  about  two- 
thirds  (%)  of  the  total  thickness  of  the  base. 
The  thickness  of  this  layer  should  be  regulated 
by  laying  on  the  sub-grade  at  proper  intervals 
cubical  blocks  of  wood  of  the  proper  dimensions 
to  give  the  desired  thickness  or  regulated  by  other 
means  approved  by  the  engineer.  Over  this  layer 
of  stone,  spread  with  shovels  stone  screenings  in 
sufficient  quantity  to  fill  the  voids  between  the 
larger  stone.  The  screenings  should  be  spread 
gradually,  and  be  thoroughly  rolled  with  a  road 
roller  weighing  at  least  ten  (10)  tons  during  the 
process  of  spreading  the  screenings.  As  the 
screenings  are  worked  into  the  coarse  stone  un- 
der the  roller,  more  should  be  added  here  and 
there  where  voids  appear.  At  first  the  rolling 
should  be  done  dry  (working  from  the  edges  to- 
wards the  center  of  the  roadway),  until  the  stone 
appears  to  be  well  filled,  then  the  surface  should 
be  well  sprinkled  and  again  rolled,  the  rolling  and 
sprinkling  continuing  until  the  layer  of  stone  is 
thoroughly  compacted  and  no  more  screenings 
can  be  worked  in.  Just  enough  screenings  shall 
be  used  to  fill  and  bond  the  stone,  leaving  no  sur- 
plus screenings  on  the  top. 

The  above  method  may  be  varied  by  using  the 
crusher-run  of  stone  without  the  addition  of  any 
other  filler  where  the  small  sizes  are  not  in  excess. 
Also  a  filler  other  than  stone  screenings,  such  as 
bank  gravel  or  sand  may  be  used  in  some  cases 
where  experience  wnth  the  materials  available 
shows  that  better  results  can  be  obtained.  Under 
some  conditions,  the  character  of  soil  and  stone 
available  may  be  such  as  not  to  require  the  use  of 
any  filler  with  the  stone  of  the  first  course.  The 
specifications  given,  however,  represent  the  best 
average  practice  where  stone  with  bonding  value, 
such  as  limestone  or  trap  rock,  can  be  obtained. 

When  the  first  layer  of  macadam  is  completed 
as  specified,  spread  a  second  layer  of  clean  stone 
passing  a  two  (2)-  or  two  and  one-half  (23/2)-inch 
screen  and  held  on  a  one  (l)-inch  screen  to  a 
depth  sufficient  when  thoroughly  rolled  to  form 
the  remaining  one-third  (Vs)  of  the  total  thick- 
ness of  the  base.    Over  this  layer  of  stone  spread 
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cvnily  with  sIkjvcIs  stone  sciccnin^.s  and  roll  with 
the  applii.itioii  of  water  l)y  spriiikliu^^  until  (lie 
layer  of  stone  is  well  filled,  well  bonded  and  firmly 
set  in  plaee.  In  the  ease  of  bitnininous  pave- 
ments just  enough  hller  should  be  used  to  aeeoin- 
plish  this  purpose  and  not  enouf^h  to  form  a  layer 
or  film  over  the  surface  of  the  stone.  In  fact,  it  is 
better  not  to  fill  the  stone  quite  flush,  leavinj^  the 
coarse  particles  of  stone  slightly  projectinj;,  so  as 
to  have  a  coarse,  j^rainy  base  upon  which  to  put 
the  wearing  surface.  In  the  case  of  block  or  brick 
pavements,  enough  screenings  should  be  used  to 
produce  a  smooth,  evenly  hlled  surface. 

I  he  thickness  of  the  base  should  vary  accord- 
ing to  local  conditions  and  should  be  fixed  by  the 
engineer  in  charge  when  all  the  varying  londi- 
lions  of  soil,  drainage,  traffic  and  materials  of 
construction  are  understood.  In  general,  a  thick- 
ness of  macadam  base  of  eight  inches  will  be 
enough  for  any  except  the  most  adverse  condi- 
tions, and  a  base  of  four  to  four  and  one-half 
inches  will  meet  the  most  favorable  conditions  of 
firm,  unyielding  soils  and  light  traffic. 


in  the  case  of  bituminous  pavi;iiients  a  layer 
about  one  stone  deep  of  new,  clean  stone,  aver- 
aging one  and  a  half  (lyj)  inches  in  size,  shall 
be  spread  over  the  surface  after  redressing  and 
rolling  the  old  macadam,  and  finally  rcjlled  until 
firndy  set  in  place  without  the  application  of 
water.  '1  his  is  intended  to  form  a  coarse,  grainy 
surface  of  fresh  clean  stone  which  will  bond  with 
the  bituminous  paving  material. 


Discussion  of  Mac  ad  am 

Base  For  Bi luminous 

Pavement 


In  discussing  the  two  previous  papers,  Mr. 

Warren  suggests  seven  rules  for  planning 

the  use  of  old  macadam. 


OI.I)     MACADAM    FOUNDATION 


If  the  pavement  is  to  be  laid  on  an  old  mac- 
adam base,  the  surface  should  be  thoroughly 
swept  and  cleaned  of  all  fine  material  that  may 
be  caked  upon  the  surface  of  the  stone  or  lying 
loose  as  dust,  thereby  exposing  the  clean  coarse 
stone  for  the  reception  of  the  bituminous  concrete. 

If  the  old  macadam  docs  not  present  the  desired 
coarse,  grainy  surface,  or  is  not  at  proper  and 
satisfactory  grade  after  cleaning,  it  shall  be  spiked 
up  and  redressed  to  the  desired  crown  and 
grade,  the  coarse  stone  being  brought  to  the  top 
by  harrowing  or  otherwise,  or  new  stone  added 
when,  in  the  opinion  of  the  engineer  in  charge,  it 
is  needed  to  give  the  necessary  thickness  or  char- 
acter of  surface.  It  shall  then  be  thoroughly 
rolled  with  the  use  of  water  as  may  be  required. 


The  following  is  an  abstract  of  a  written  dis- 
cussion on  this  subject  presented  at  the  conven- 
tion of  the  American  Society  for  Municipal  Im- 
provements by  George  C.  Warren,  president  of 
Warren  Brothers  Company.  Mr.  ^\^'lrren  has  for 
ten  years  urged  and  successfully  practiced  the 
use  of  old  macadam  roads  as  a  foundation  for 
bituminous  surfaces,  but  realizes  the  limitations. 
The  macadam  must  be  real  macadam  of  stone  or 
gravel  and  of  substantial  strength  and  depth  or 
must  be  reinforced  with  new  stone  compressed 
into  it.  It  should  not  be  tried  with  a  pavement 
composed  of  a  small  percentage  of  stone  or  gravel 
In  a  large  percentage  of  clay  or  other  weak  ma- 
terial nor  with  a  veneer  of  indifferently  spread 
stone  on  a  weak  subsoil.  On  the  other  hand, 
in  nearly  all  cases  where  any  stone  or  gravel  has 
been    spread    and    compressed    on    ih'.-    subgrade. 


-,.»,      a.    "^?''-i■^''^  ^^  J'OOR  DUAI.VAGE— ASPHALT  BLOCK  PAVEMENT  ON   SIX-LN'CH  CONCMETE 
Thp    rrouble  Was  Not  Duo  to  Either  Wearing  Surface  or    Base.  But  to  Insufficient  Drainage.     Note  ' 

Bofl   is  Soveral   Intlu's  Below   the  Adjoining-  Proportv 
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there  is  at  least  a  great  salvage  value  \\  hieh 
should  be  conserved. 

In  city  streets,  especially  those  having  street 
railroads,  it  is  sometimes  necessary  to  remove 
some  of  the  old  macadam  to  prevent  raising  the 
gutters  too  high  at  the  curb  or  the  pa\'ement  too 
high  next  to  the  railroad  track.  This  will  not  of- 
ten be  the  case  however,  if  the  engineer  does  not 
attempt  to  provide  an  exposed  face  of  curb  higher 
than  is  necessary.  In  some  cases  a  few  additional 
catch-basins  may  be  necessary  to  reduce  the  flow 
of  surface  water  in  the  gutter,  but  that  can  be 
provided  at  only  a  fraction  of  the  cost  necessary 
to  remove  the  old  macadam  as  a  whole  or  in  part. 
In  constructing  country  roads,  the  raising  of  the 
<?levation  of  the  pavement  is  advantageous  rather 
than  detrimental. 

For  planning  this  use  of  macadam  he  suggestc-d 
a  few  rules: 

1.  Never  depend  on  surface  appearance  nor 
even  on  test  excavations  made  a  few  weeks  or 
months  before  construction  to  determine  whether 
or  not  the  old  macadam  will  re(]uire  reinforce- 
ment. 

2.  Make  test  holes  (or  better,  test  cuts  across 
the  street  or  road)  at  intervals  of  about  100 
feet  immediately  in  advance  of  construction  and 
from  these  determine  the  necessity  for  new  metal 
to  provide  the  necessary  strength  of  base,  which 
will  doubtless  vary  on  different  sections  of  the 
same  project.  The  quantity  cannot  be  definitel\ 
determined  in  advance  and  consequently  should 
be  paid  for  by  the  ton  or  cubic  yard  of  new  ma- 
terial actually  used,  and  bids  asked  on  that  basis. 

3.  Do  not  disturb  the  old  macadam  by  change 
■of  grade  or  contour  or  by  scarifying  unless  ab- 
solutely necessary.  Any  disturbance  more  or  less 
reduces  the  strength  and  consequently  the  con- 
servation value  of  the  old  macadam  and  some- 
times actually  removes  practically  all  of  it  in  the 
center  of  the  road.  If  the  crown  is  excessively 
high,  better  correct  by  building  up  the  quarters 
and  outer  edges  with  new  metal  than  to  remove 
solid  road  metal  from  the  center,  unless  there  is 
a  greater  depth  of  solid  macadam  in  the  center 
than  is  necessary. 

4.  However  thin  or  weak  the  road  metal  on  the 
>treet,  it  is  better  to  leave  it  and  use  it  for  all 
it  is  worth  than  to  remove  it. 

5.  If  test  excavations  develop  6  inches  or  more 
of  solid  metal  (whether  gravel  or  crushed  stone) 
in  which  the  coarse  particles  from  H  inch  to  2 
inches  constitute  more  than  one-half  the  total 
metal  so  that  the  finer  particles  merely  fill  the 
voids,  then  no  treatment  is  necessary  or  advisable 
except  to  regulate  the  grade,  knocking  off  the 
high  points  and  filling  in  the  low  places  by  scari- 
fying, using  picks  in  the  roller  wheels,  or  hand 
picks,  whichever  may  be  most  economical  in  each 
case,  and  then  thoroughly  roll. 

6.  If  the  test  excavations  show  that  the  fine 
particles  predominate  or  the  depth  is  insufficient 
on  the  whole  or  any  part  of  the  street,  that  condi- 
tion does  not  justify  remoxing  the  material,  but 
after  regulating  the  grade  add  whatever  dev)th  of 
new  metal  intelligent  consideration  of  ;ill  the 
•■onditions  indicates  as  best  and  safe. 


7.  U  drainage  is  poor,  correct  it.  Depth  and 
ngidity  of  base  do  not  correct  faulty  drainage. 
On  the  other  hand  faulty  drainage  can  be  coi- 
rected  at  much  lower  cost  than  by  destroymg  old 
macadam  and  furnishing  new  base.  Failure  to 
provide  drainage  is  the  prime  cause  of  many  fail- 
ures of  macadam  pavements.  The  disaster  during 
the  past  spring  thaws  was  not  at  all  confined  to 
roads  with  foundations  of  the  macadam'  type  noi 
\o  any  special  type  of  surface.  The  trouble  was 
universal  throughout  New  Fngland,  New  York 
.ind  elsewhere  at  places  where  drainage  had  been 
ignored  or  was  faulty.  The  accompanying  illus- 
tration of  a  block  pavement  surface  on  Portland 
cement  concrete  base  illustrates  this  point.  N(. 
one  who  exainined  this  would  fairly  charge  the 
destruction  to  type  of  either  surface  or  base.  It 
was  simply  faulty  drainage.  This  road  is  several 
inches  below  the  abutting  land — a  condition  itself 
which  always  invites  drainage  disaster,  as  it  pro- 
\  ides  no  outlet  for  surface  drainage  except  to 
seep  under  the  road.  During  the  spring  of  1920 
.Mr.  Warren  exatnined  a  road  which  had  exploded 
for  a  length  of  about  a  mile.  It  was  in  a  rolling 
country  and  the  middle  of  the  damaged  section 
was  at  the  intersection  of  two  long  grades  ascend- 
ing in  both  directions,  with  no  provision  for  drain- 
age. One  week's  thaw  in  that  mile  caused  $20.- 
(X)0  damage.  Not  only  was  there  no  sub-surface 
drainage,  but  a  telephone  conduit  had  been  laid 
in  the  street  without  even  installing  lateral  drains 
or  weep  holes,  and  during  the  thaw  the  conduit 
became  filled  with  water  from  the  sub-surface 
which  overflowed  through  the  manholes. 

While  the  writer  had  had  no  experience  with 
using  macadam  base  for  a  block  pavement,  he 
advised  against  it  until  it  had  been  tested  for 
several  years  under  varying  conditions.  He  feared 
that  the  irregularities  of  surface  would  prove  dis- 
astrous ;  the  blocks  certainly  could  not  be  laid 
directly  on  the  macadam,  and  if  laid  on  a  cushion 
of  Portland  cement  over  the  macadam,  the  tl\in 
cushion  would  probably  be  broken  up  by  the 
traffic.  A  sand  cushion  would  be  more  or  less 
irregular  in  depth  and  would  probably  cause  the 
')locks  to  rock  and  settle  uneqnall\   under  traffic. 

.-Vs  showing  the  durability  of  bituminous  surface 
macadam  base,  the  writer  cited  the  example  of 
Commonwealth  avenue,  Boston,  w^hich  was  sur- 
faced in  1916  with  bitulithic  laid  over  the  old  mac- 
adam without  any  new  metal.  Traffic  record  for 
twelve  hours  on  Saturday.  October  20,  of  this 
year,  gave  13,316  vehicles  and  the  following  Tues- 
<la\ .  14,120  vehicles  No  repairs  had  been  made 
since  the  pavement  was  laid  and  the  present  con- 
tour and  surface  are  in  perfect  condition. 

Concerning  Major  Compton's  suggested  speci- 
fications, the  writer  believes  that  adding  a  layer 
of  crushed  stone  on  an  old  macadam  "to  form  a 
coarse,  grainy  surface  of  fresh,  clean  stone  which 
will  bond  with  the  bituminous  paving  material" 
is  quite  unnecessary,  and  that  new  metal  should 
be  added  only  where  required  to  give  depth  and 
-olidlx'  to  the  old  macadam. 
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Studies  of  Flood  Discharge  of  Pine 

Creek' 


In  planning  for  increasing  the  water  supply  of  Paris,  Texas,  unusually  com- 
plete studies  were  made  of  the  run-off  of  the  catchment  area.    The  designing 
of  the  spillway  was  considered  the  mcjst  important  problem,   the   peak   dis- 
charge  being   very   high. 


n^    .loliii 

During  the  smnuRT  of  1920,  thv  wriur  sludird 
the  water  situation  of  Paris,  Texas,  looking  to 
ward  an  increased  supply. 

Although   both   "NVoodbine"   and   "  rrinity-ra 
luxy"  (Antlers  formation)  sands  underlie  the  cit}  , 
the  former  at  400  to  1,200  feet  and  the  latter  at 

'Paper   boforo    iln-    Tcxa-    StMlloii,    Amoricaii    Society 
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.900  to  2,700  feet,  neither  give.s  artesian  tiov\. 
Ihe  Woodbine  water  is  quite  highly  mineralized  ; 
IVinity-Paluxy  is  very  deep. 

Preliminary  studies  resulted  in  favor  of  surface 
^torage. 

Pine  creek  and  .Sander's  creek,  tributaries  oi 
Ked  river,  were  both  carefully  surveyed.     'J'heir 

^ooot 


TOT.Vr,    DHAIXAOK    AIIKA.    js    SQ.    MI.    LAKK     ARE  \  AT  SPILLWAY  CRT'^ST.   1.400   ACRES:   AT  8   FEET 
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drainage  areas  lie  northwesterly  from  Paris,  and 
are  wholly  in  the  "Eagle  Ford"  shales.  Rainfall 
records  for  thirty  years  are  available,  but  no 
stream  discharge  records  were  found,  and  obser- 
vations were  made  on  the  very  high  flood  dis- 
charges of  May,  1920. 

Toward  the  end  of  the  investigation  Daniel  W. 
Mead  was  called  into  consultation,  joining  the 
writer  in  reporting  favorably  on  Pine  creek  as  the 
best  source  of  increased  supply  for  the  city. 

Spillway  design  appealed  to  both  investigators 
as  the  most  interesting  and  difficult  problem  in- 
volved in  the  research.  Tentatively,  a  concrete 
spillway,  400-foot  width  and  8-foot  depth  of  over- 
flow on  crest,  was  included  in  the  estimates,  with 
the  statement  that  more  detailed  studies  would 
probably  reduce  the  width.  The  diagrams  given 
indicate  300  feet  as  the  probable  safe  dimension. 

Pine  creek,  above  the  selected  dam  site,  has  a 
drainage  of  48  square  miles,  approximately  60  per 
cent  in  cultivation.  The  axial  slope  of  the  valley 
is  about  7  feet  to  the  mile ;  height  of  divide  about 
100  feet  above  dam  site,  width  about  3y2  to  4 
miles.  .Soil,  detritus  of  the  Eagle  Ford  clays  and 
shales.  (Within  the  drainage  area,  the  city  main- 
tains a  lake  for  water  supply  purposes,  whose 
drainage  area  is  about  four  square  miles.  Lake 
surface,  220  acres.  Capacity,  1,000,000,000  gal- 
lons. In  the  computations  below,  no  account  was 
taken  of  this  lake.)  Altitude  of  the  area,  about 
600  feet  above  sea  level.  Area  of  proposed  Pine 
creek  lake,  1,400  acres  at  spillway  level;  2,000 
acres  at  8-foot  depth  on  spillwav.  Capacity,  about 
4,000,000,000  gallons. 

Paris  lies  in  the  quadrangle  bounded  by  the  95th 
and  97th  meridians,  and  the  33rd  and  35th  paral- 
lels of  latitude.  Data  published  by  A.  E.  Morgan, 
chief  engineer  of  the  Miami  Conservation  District, 
shows  this  quadrangle  to  have  had,  at  some  time, 
a  24-hour  precipitation  of  13.3  inches;  two  days, 
14.2  inches;  and  three  davs,  14.6  inches.  (Hy- 
drology. D.  W.  Mead,  1919,  p.  272.)  The  rain- 
fall of  May  12,  1920,  was  4.54  inches  at  Paris. 

Eagle  Ford  soils,  after  the  early  wetting  of  a 
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KIG.    1— PROBABLE    RUNOFF    IN    SECOND    FEET    PER 
."SQUARE  MILE  OF  PINE  CREEK  DRAINAGE  AREA 


driving  rain,  become  "slick"  and  impervious  to  a 
high  degree.  Thereafter  so  large  a  percentage  of 
the  downpour  runs  off  that,  in  the  case  of  the 
recorded  13.3-inch  24-hour  rainfall,  the  writer  has 
assumed  12  inches  of  run-off.  Similarly,  in  the 
case  of  the  4.54-inch  rainfall  of  May  12,  1920,  Mr. 
Mead  assumed  practically  100  per  cent  run-off. 

Mr.  Mead's  analysis  of  hourly  distribution  of  a 
5-inch  24-hour  rainfall,  and  resultant  peak  flood 
discharge,  is  illustrated  in  Figure  1. 

Figure  2  gives  the  writer's  analysis  of  probable 
hourly  (alternative)  distribution  of  the  maximum 
recorded  24-hour  precipitation,  with  three  as- 
sumed curves  of  flood  discharge,  together  with 
depths  on  a  300- foot  crest  with  properly  designed 
vertical  curves. 

Study  of  Gardner  S.  William's  work  on  dam 
crests  indicates  that  the  co-efficient  "c"  in  Fran- 
cis' formula  would  increase  from  about  3  to  3.9, 
but  for  the  purpose  of  these  analyses,  and  to  be 
ultra-conservative,  "c"  is  assumed  at  3.33  through- 
out. 

The  writer  has  failed  to  develop  a  formula  er 
set  of  formulas  which  would  cover  the  determina- 
tion of  crest  depth  (lake  level),  based  on  inflow  of 
storm  water,  retention  of  volume  due  to  expand- 
ing storage  capacity  of  the  lake,  and  the  discharge 
capacity  of  spillway.  Several  constants  were,  of 
course,  developed  and  utilized,  but  in  the  main, 
the  computations  were  by  the  trial  method,  grad- 
ually approaching  exactness.  (The  writer  esti- 
mates that  probable  error  is  less  than  0.1  foot  of 
elevation  at  each  hourly  point.) 

It  is  not  only  possible,  but  wholly  probable,  that 
any  one  of  an  infinite  number  of  distribution  and 
run-off  curves  might  be  laid  for  the  precipitation 
analyzed  in  Figure  2,  yet  the  assumptions  used 
are  deemed  by  the  writer  to  fairly  cover  the  case. 
Col.  F.  W.  Scheidenhelm,  in  his  paper  on  "Re- 
construction of  the  Stony  River  Dam,"  Transac- 
tions American  Society  of  Civil  Engineers,  Vol. 
LXXXI  (1917),  cites  peak  flood  discharge  of  the 
22-square-mile  Cave  creek,  Bakersville,  N.  C, 
drainage  area  at  1,386  second  feet,  and  the  44- 
square-mile  Elkhorn  creek,  W.  Va.,  drainage  area 
at  1,363  second  feet  per  square  mile.  Based 
on  these  and  other  data,  and  his  own  ob- 
servations. Col.  Scheidenhelm  estimates  a 
peak  flood  discharge  •  for  the  11.4  sqvare 
miles  of  the  Stony  river  drainage  area  to  be 
1,840  second  feet  per  square  mile. 

Inasmuch  as  the  Stony  river,  Cave  creek 
and  Elkhorn  creek  areas  all  lie  more  than 
3,300  feet  above  sea  level,  and  in  rugged 
mountainous  country,  the  writer  feels  that 
the  peak  flood  discharge  of  1,280  second 
feet  per  square  mile  for  Pine  creek  drainage 
area,  with  its  easy  slopes  and  600-foot  alti- 
tude, is  reasonably  conservative. 

The  "smoothing"  effect  of  sizeable  lakes 
on  peak  flood  discharge  is  well  illustrated 
in  this  analysis.  If  it  be  true  that  the  peak 
in  this  case  is  1,280  second  feet,  the  48 
square  miles  would  give  a  peak  «f  61,440  sec- 
ond feet.  Figure  2  shows  a  maximum  weir 
crest  depth  of  8.32  feet,  with  discharge  of 
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i3,<)(K)  scroiid  fcc-t.  ConstiiKti*)!!  of  ihc  dam  will 
(lo'ubtlfss  save  tlu-  "Frisco"  Uailway  trestle  ami 
county  highway  bridRC,  below  the  site,  the  wash- 
outs they  have  fre(|ucntly  experienced. 

Lake  Worth,  from  which  I-'ort  Worth  draws 
its  water  supply,  has  a  masonry  spillway  7()0  feel 
wide,  capable  of  safely  carryinj^  a  depth  of  10  feet. 
Drainage  area.  2.(XX)  square  miles,  partly  hdly 
and  uncultivated.  Lake  area  (at  6J/.  feet  depth 
on  spillway).  5.5(X)  acres.  Createst  observed 
depth  on  crest  of  spillway  (  l')14  to  V)20),  6.5 
feet.  Maximum  discharge.  4().0(X)  second  feet,  or 
20  second  feet  per  scpiare  mile.  .Avera^U'  rainfall, 
28  inches.  Maximum  rainfall.  4H  inches.  This  in 
comparison  with  Pari.s'  rainfall  averapc.  37 
inches;  maximum,  <)0  inches. 

Paris  and  I'ort  Worth  are  but  \M)  miles  a])art, 
peof^raphically.  Maximum  yearly  rainfall  at 
Paris  is  but  25  per  cent  greater  than  at  Fort 
Worth.  Parts  of  the  Trinity  drainage  area  (Lake 
Worths  are  mountainous  compared  with  that  of 
Pine  creek.  Multiply  the  Lake  Worth  discharge 
by,  say  three,  in  order  to  arrive  at  a  i)Ossiblc  peak 
Mood  discharge  per  square  mile.  60  second  feet. 
The  Pine  creek  (probable)  p(;ak  discharge  is 
1.280  second  feet,  twcntv-one  times  as  great. 
Verily,  it  behooveth  the  Texas  engineer  to  take 
thought  in  spillway  design.  Beware  of  small 
drainage  areas  with  cloudburst  proclivities. 


Air  Pockets  and  Vacuum 

Troubles  iu  Gravity 

Water  Mains 

By  J.  W.  Ledoux 

The   author   describes   how    such   pockets 

may  diminish  or  entirely  stop  the  flow  of 

water  in  pipes  of  irregular  profile.     Also 

how  best  to  fill  a  gravity  system. 


valves  on  these  summits.  However,  this  difficulty 
IS  not  common  for  several  reasons.  Unless  it  en- 
lers  the  pumping  main  in  large  fjuantitics,  it  is 
generally  carriecl  along  with  the  water;  and  if  an 
,iir  obstruction  develops,  the  automatically  in- 
creased pumping  pressure  tends  to  drive  it  over 
I  he  summits  by  attrition.  Also,  air  will  escape 
through  apertures  too  small  to  show  water  leaks, 
.md  there  are  usually  enough  of  these  to  prevent 
noticeable  trouble  from  pumping  discharge  mains. 
This  property  of  air  is  often  the  cause  of  leaks, 
for  in  dis(  barging  at  a  high  velocity  it  increases 
the  size  of  tli<'  aperture  bv  washini'^  out  fine  par- 
tides  of  material  that  would  remain  in  place  if 
the  pipe  were  full  of  water. 

While  the  cushioning  effect  of  air  in  mains  of- 
ten prevents  serious  water  hammer,  on  the  other 
hand  its  sudden  escape  at  a  high  velocity,  as  some- 
times happens,  will  produce  serious  water  ham- 

nier. 

The  accumulation  of  air  in  summitN  of  gravity 
mains  has  frequently  resulted  in  the  complete  in- 
terruption of  the  supply  on  large  portions  of  the 
system,  and  sometimes  this  phenomenon  is  trou- 
blesome and  difficult  of  correction. 

In  one  case  in  the  experience  of  the  writer  a  14- 
m.  main  extended  from  a  distributing  reservoir, 
at  elevation  628,  across  a  valley,  the  elevation  of 
which  was  150,  to  the  opposite  hill  at  elevation 
550,  where  there  was  a  considerable  amount  of 
population,  and  very  variable  topography. 
Branches  from  this  main  extended  at  right  angles 
in  both  directions  to  lower  elevations.  It  was 
found  that  no  water  could  be  furnished  on  one  of 
these  branches,  as  was  evidenced  by  the  com- 
plaints of  the  consumers.  The  spigots  wer«r 
opened  in  houses  and  the  water  would  not  flow 
even  at  the  ground  floor.  After  many  hours  of 
investigation,  a  pocket  of  air  under  pressure  was 
discovered  at  one  of  the  summits,  and  as  soon  as 
this  was  released  the  supply  was  immediately 
resumed. 

Another  case  consisted  of  a  16-in.  gravity  mam 


Nearly  ever}  water  works  superintendent  has 
experienced  trouble  in  connection  with  some  phase 
of  air  in  pipes.  A  leaky  suction  pipe  often  re- 
duces the  plant  ef^ciency  materially  and  some- 
times results  in  serious  damage  to  the  pumping 
machinery. 

Where  the  discharge  pipe  is  perfectly  tight,  if  a 
small  quantity  of  air  be  pumped  with  the  water, 
it  is  likely  to  accumulate  in  the  summits  and  ap- 
preciably reduce  the  capacity  of  the  pumping 
main,  or — what  is  the  same  thing — increase  the 
frictional  head  due  to  the  reduced  cross-section 
of  the  pipe  at  the  summits.  The  remedy  is  to 
prevent  the  ingress  of  air  at  the  pumping  plant, 
but  even  at  the  best  more  or  less  air  is  entrained 
with  the  water,  and  under  reduced  pressure  at  the 
summits  this  air  may  at  times  accumulate,  and 
thenjhe  only  remedv  is  to  provide  automatic  air 

*  Paper  rojKl  at  r»»rpnt  annual  convention  ol"  Now  England 
Wat^r  Works  .\.-;?oclatlon. 

t  Consulilnfr  Enginoor.  rtillaclelphia,  Pa. 
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extending  for  eight  miles  from  an  impounding  rts- 
ervoir  to  two  standpipes  supplying  a  railroad  ser- 
vice. It  was  found  one  afternoon  tnat  no  water 
would  flow  into  the  standpipes,  and  it  was  imme- 
diately assumed  that  somebody  had  closed  a  valve 
or  that  the  reservoir  was  empty,  because  there 
had  not  been  experienced  any  trouble  since  the 
line  was  installed  several  months  previously.  An 
inspection  was  made ;  air  valves  were  opened  all 
along  the  mountain  at  the  various  summits ;  no 
water  flowed  and  no  air  came  out  of  the  main.  It 
was  finally  learned  that  on  the  day  before  a  valve 
had  been  closed  near  the  reservoir  to  make  some 
slight  repair  on  the  line;  on  inquiry  it  was  found 
that  this  valve  had  been  reopened  and  this  was 
verified.  It  had  been  the  intention  to  locate  autti- 
matic  air  valves  at  all  the  summits.  One  of  these 
summits  was  close  to  the  impounding  reservoir. 
Finally  this  air  valve  was  examined  and  to  the 
surprise  of  everyone  it  was  found  disco. inected 
and  lying  in  the  valve  pit.  On  opeuin-j  the  air 
valve  connection,  the  aii*  escaped  and  the  water 
began  to  flow  freely.  This  particular  summit  was 
so  close  to  the  reservoir  and  so  small  as  com- 
pared with  the  others  on  the  line  that  no  one 
suspected  that  trouble  existed  at  that  noinl 

The  accompanying  diagram  illustrates  the  prin- 
ciple. In  this  case  the  impounding  reservoir  is 
shown  200  feet  above  the  distributing  reservoir, 
and  under  these  conditions  no  water  can  flow 
through  the  line  until  the  air  is  relieved  at  the 
summits. 

The  upper  figure  illustrates  conditions  that  oc- 
curred in  the  gravity  supply  to  the  railroad  tanks. 
The  above  examples  show  conditions  of  static 
equilibrium  and  a  balance  which  is  frequently 
very  delicate.  This  condition  is  not  likely  to  take 
place  wth  pumping  mains,  where  the  pressures 
fluctuate,  but  is  characteristic  of  fixed  levels  of 
water  as  occur  in  gravity  mains.  At  least,  that 
has  been  the  experience  of  the  writer. 

One  of  the  most  important  conditions  where 
serious  damage  can  be  caused  on  a  pipe  line  is  in 
the  case  of  a  large  wood  or  steel  pipe  laid  over 
summits  and  valleys.  If,  due  to  water  hammer 
or  defect  in  the  pipe,  an  actual  split  or  break  of 
the  pipe  takes  place  in  the  valley,  permitting  ;» 
large  quantity  of  water  to  discharge 
faster  than  the  water  can  pass  over 
the  summit  to  keep  the  pipe  full,  a 
partial  vacuum  occurs,  and  unless 
the  pipe  is  designed  to  resist  it,  col- 
lapse will  take  place.  The  only  rem- 
edy for  this  danger  is  to  maintain  a 
-ufficient  number  of  poppet  valves 
designed  to  take  large  quantities  of 
air  into  the  line  automatically;  some 
very  serious  damage  has  taken  place 
due  to  the  absence  or  insufficient  size 
of  these  automatic  poppet  valves. 

A  vacuum  is  sometimes  caused  in 
a  pipe  line  for  another  reason.  Let 
us  suppose  a  large  w^ood  or  steel  pipe 
line  extends  from  a  distributing  res- 
ervoir down  the  hillside  to  a  flat  200 
feet  below,  and  that  the  pipe  line  is 


full  of  water  but  not  flowing.  Now,  if  between  the 
base  of  the  hill  and  the  distributing  reservoir,  a 
valve  be  shut,  the  pressure  at  the  downstream  side 
of  the  valve  will  at  once  drop  to  almost  a  com- 
plete vacuum,  because  this  part  of  the  pipe  line 
is  relieved  of  the  atmosphere  pressure,  acting  on 
the  distributing  reservoir.  Under  these  condi- 
tions collapse  of  the  pipe  is  likely  to  take  place. 
In  connection  with  this  subject,  it  may  be  well 
to  call  attention  to  the  best  method  of  filling  a 
gravity  piping  system  that  has  been  emptied  for 
any  reason.  The  writer  has  heard  many  exper- 
ienced  water  works  men  advocate  filling  the  pipe 
line  by  sections.  This  is  a  very  bad  practice,  ^rhe 
best  method  is  to  open  air  valves  at  all  the  sum- 
mits and  open  the  blow-off  valves  in  all  the  hol- 
lows and  a  sufficient  number  of  hydrants  in  the 
town.  Then  the  valve  at  the  impounding  reser- 
voir is  opened  a  sufficient  amount  to  fill  the  line  in 
a  predetermined  time.  As  soon  as  the  water  ap- 
pears at  the  first  blow-off  and  flows  full,  this  is 
shut,  and  as  soon  as  it  flows  full  at  the  second 
blow-off,  that  is  also  shut,  and  so  on  until  tht 
water  appears  at  the  city  hydrants,  shutting  the 
low  ones  first  and  following  them  up  until  the 
high  ones  are  shut;  finally,  the  air  valves  on  the 
line  are  closed  and  the  line  is  in  service,  and  no 
danger  of  water  hammer  has  been  experienced, 
and  the  line  is  filled  in  a  shorter  time  than  can 
he  done  bv  anv  other  method. 


Water  Pipes  Distributed  by  Tractor 

Within  the  past  two  years  the  city  of  Detroit 
has  laid  a  large  amount  of  water-mains  from  8 
inches  in  diameter  upward  in  outlying  districts, 
many  of  them  where  the  ground  was  low  and  wet 
and  the  street  unpaved,  making  hauling  very  dif- 
ficult in  wet  weather. 

Under  these  conditions,  the  pipe  is  hauled  as 
far  as  possible  on  trucks,  then  unloaded,  piled  in 
bundles,  and  dragged  to  the  required  locality  and 
distributed  by  a  Holt  caterpillar  tractor  with  a 
two-man  crew.  The  same  tractor  has  also  been 
frequently  of  service  in  hauling  truck  loads  of 
pipe  out  of  bad  sections  of  road  Avhere  they  had 
become  stalled. 


TR.\CTOR    HAULING    WATER    PIPES    WHERE    ROADS    ARE 
TOO  BAD  FOR  TRUCKS  TO  DELIVER  HEAVY  LOADS 
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Trade  llnionism  in  Engineering 

I  rade  unionism  as  now  practiced,  and  engineer- 
ing conducted  according  to  the  ethics  of  the  pro- 
fession, cannot  mix,  and  certain  societies  would 
seem  to  be  justified  in  the  stand  which  they  have 
taken  or  are  contemplating  of  refusing  membership 
to  those  who  are  members  of  a  trade  union. 

The  P.ui'ding  Trades  Council  of  Newark.  N.  T-. 
last  month  made  a  demand  that  all  plans  for  build- 
ings and  structures  constructed  in  that  citv  must  be 
prepared  by  tncmbers  of  the  "Engineers'.  Archi- 
tects' nnd  Draftsmen's  Union."  this  to  take  effect 
November  1st,  after  which  date  union  labor  in  that 
city  would  do  no  work  on  new  buildings  or  struc- 
tures not  so  planned. 


.Siuli  action  appears  to  be  aluK^st  ai>surd  in  its 
picsumption,  and  yet  appears  to  have  been  taken 
seriously  by  the  trades  <(nmcii.  it  is  staled  that 
there  are  practically  no  draftemen  in  the  architects' 
•  irUcc's  of  Newark  who  have  joined  or  arc  favcn'able 
lo  joining  this  imion.  Mow  many  will  be  frightened 
into  joining  it  by  this  acti<jn  remains  to  be  seen, 
but  it  is  to  be  hoped  that  the  result  will  be  exactly 
contrary  to  such  expectations,  and  that  any  engi- 
neer or  achilect  who  is  now  a  member  of  such  miion 
will  imincrliately  resign  therefrnm  a^  a  protest 
against  such  action. 

The  American  Association  of  hlngineers  has 
sometimes  been  referred  to  (against  its  protest)  as 
an  engineers'  union,  but  its  stand  on  such  action 
as  this  is  indicated  by  the  resolution  adopted  by 
it  on  May  11th,  "that  the  advocacy  by  any  member 
of  the  A.A.E.  of  strikes  or  other  questionable 
methods  commonly  employed  by  labfjr  unions  to 
secure  their  ends  shall  be  considered  a  sufficient 
ground  for  his  expulsion."  This  was  not  a  state- 
ment of  a  new  policy,  for  during  the  previ';us  year 
the  directors  and  past  officers  made  a  statement 
ilefining  the  position  of  the  .society,  certain  clauses 
of  which  are  as  follows: 

Production  should  be  increased — not  limited.  The  pro- 
fession cannot  support  strikes  or  lockouts  or  any  other 
methods  that  may  benefit  any  class  at  the  expense  of  the 
nation  as  a  whole. 

The  engineer,  as  an  educated  professional  man,  believes 
in  basing-  his  claims  for  proper  and  just  reward  for  his 
services  upon  the  justice  of  the  facts  presented,  upon  en- 
lightenment of  public  opinion,  upon  loyalty  between  em- 
ployer and  employee,  and  upon  the  underlying  fundamen- 
tal desire  of  the  great  majority  to  do  what  is  fair  and 
right  when  the  merits  of  the  case  in  question  are  clearly 
presented  and  demonstrated.  We  believe  in  organized 
representation  for  the  correction  of  wrong,  the  advance- 
ment of  the  profession  and  service  to  the  public,  but  are 
opposed  to  methods  inconsistent  with  the  dignity  of  the 
profession  and  which  would  lessen  public  confidence. 

The  A.  A.  E.,  recognizing  the  many  fundamental  differ- 
ences between  the  principles  and  objectives  of  the  trade 
union  and  of  an  organization  of  professional  men,  ex- 
presses the  opinion  that  an  engineer  cannot  subscribe  to 
the  tenets  of  both. 

The  engineering  profession  will  indeed  be  in  a 
sad  way,  and  the  public  works  of  this  country  in 
an  even  sadder  one,  when  the  choice  of  an  engi- 
neer for  designing  such  works,  even  the  most  im- 
])ortant  ones,  is  based  not  upon  the  experience, 
techni'^al  knowledge,  wisdom  and  skill  of  the  engi- 
neer but  upon  whether  he  is  a  member  of  a  union. 
It  does  not  seem  to  us  conceivable  that  the  leading 
engineers  would  ever  be  driven  to  union  member- 
ship by  any  such  action  as  that  of  the  Newark 
Building  Trades  Council..  And  it  does  not  seem 
possible  that  the  officials  in  the  city  government 
would  dare  to  spend  the  hundreds  of  thousands 
yearly  devoted  to  the  construction  of  such  works 
if  they  must  rely  for  their  designing  and  super- 
vision upon  such  so-called  architects  and  engineers 
as  may  have  possessed  themselves  of  union  cards. 

It  may  have  been  that  some  of  the  younger  mem- 
I'lers  of  these  professions  have  joined  the  union 
because  they  fear  that  they  cannot  otherwise  re- 
ceive due  consideration  of  their  claims.  However 
true  this  may  have  been  in  the  past,  it  is  so  no  longer. 
The  American  Association  of  Engineers  has  proved 
its  ability  to  serve  these  young  men  ful'y  as  eiTec- 
tively  as  a  union  and  without  violating  ethics  of 
the  engineering  profession :  while  numerous  other 
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engineering  societies,  such  as  the  American  Society 
for  Municipal  Improvements  (reference  to  its  re- 
cent action  is  made  in  this  issue)  ami  the  Brooklyn 
luigineers  Club,  have  instituted  i)ractical  efforts  to 
welcome,  encourage  and  benefit  the  younger  mem- 
bers of  the  profession. 

We  hope  that  every  engineer  and  architect,  young 
or  old,  will  protest  against  any  such  effort  to 
unionize  the  profession  as  that  here  related  bv  re- 
fusing to  in  any  way  recognize  any  such  absurd 
and  insolent  demands  upon  the  proiression  by  any 
union  or  organization  ailopting  unioTi  method-^. 

A  Loyal  Engineer  Corps 

Sonoma  County,  California,  is  to  be  envied  and 
congratulated  on  the  character  of  its  engineer 
corps  and  on  their  sturdy  integrity  in  refusing  to 
participate  in  or  submit  to  political  interference 
with  their  public  duties.  When  the  county  engineer 
was  defeated  by  political  ojjposition.  the  entire  staff 
of  41  men  resigned  as  a  unit  and  in  a  formal  pro- 
test expressed  complete  confidence  in  the  engineer 
and  refused  to  work  under  a  policy  opposeil  to 
him  and  inimical  to  public  welfare. 

This  action  demonstrates  the  character  of  the 
men  who  had  the  courage  of  their  convictions  even 
to  the  point  of  refusing  salaried  positions  which  are 
difficult  to  replace  quickly  and  is  convincing  proof 
of  the  ability  and  integrity  of  their  chief  wlio  has 
been  able  to  collect  .such  a  statY  and  imbue  them 
with  high  ideals  and  practical  patriotism. 

Their  action,  directed  in  opposition  to  their  own 
immediate  welfare,  for  the  benefit  of  the  county 
and  fair  dealing- is  the  stronge.st  possible  rebuke  for 
political  meddling  in  technical  matters.  If  the 
people  of  Sonoma  county  do  not  recognize  this  and 
take  measures  to  immediate'y  reinstate  their  engi- 
neer and  his  faithful  staff,  they  deserve  the  poor 
work  and  extra  cost  that  they  may  be  assured  will 
follow  the  displacement  of  such  men.  and  the  men 
themselves  will  not  lack  recognition  and  apprecia- 
tion from  the  engineering  profession  and  from 
broad  minded  officials  who  will  learn  of  this  action 
and  will  doubtless  hasten  to  secure  .such  unusually 
dependable  men  for  their  service  on  ai)preciative 
terms. 

There  are  many  such  men  with  high  ideal-  in 
all  ranks  of  the  engineering  profession  and  such 
loyal  action  would  oftener  l)e  noticed  if  the  chief 
engineers  themselves,  after  arriving  by  a  long  and 
laborious  progress  at  their  positions  of  responsi- 
bility, would  always  have  the  courage  to  resign  or 
vigourously  combat  the  evils  and  injustices  that 
politicians  and  grafters  often  try  to  impose  on  them. 
Some  would  doubtless  lose  their  positions  at  first, 
but  the  public  would  soon  uuhold  them  when  con- 
ditions were  fullv  exi)lained  and  men  of  militant 
integrity  would  find  themselves  at  a  i)remiuni  for 
many  private  and  corporate  positions. 


The  cn.ifineer's  staff,  numbering  41  engineers, 
has  resigned  in  a  body  as  a  protest  against  the 
treatment  accorded  to  Mr.  Aldrich,  giving  out  the 
following  reason : 

Resolved,  That  we,  the  engineering  organization  of 
Lloyd  Aldrich,  county  engineer  of  Sonoma  county,  do  here- 
by express  our  great  confidence  in  the  ability  and  integrity 
of  our  chief,  and  our  refusal  to  subordinate  ourselves  to 
authority  poverned  by  ideas  which  \vc  believe  are  not  in 
accord  with  tiie  public  welfare  and  tlie  best  engineering 
practice,  by  making  our  resignation  from  the  service  of 
Sonoma  rnunt>  coincident  with  his  own. 


Atlantic  City  Garbap'   Disposal 

Following  the  refusal  of  the  previous  contractor 
for  garbage  collecting  and  disposing  of  y\tlantic 
City's  garbage  to  carry  out  his  contract,  the  city 
commissioners  recently  asked  for  bids  for  per- 
forming this  work  for  one,  three  and  five  years. 
Only  one  bid  was  submitted  on  October  28  and 
this  was  tendered  by  a  tievvly  organized  company 
which  proposed  to  use  the  plant  constructed  by 
the  F'armers'  Product  and  Supply  Company  which 
had  formerly  held  the  contract.  The  latter  com- 
pany's contract  was  for  $195,000  for  five  years, 
while  the  bid  recentlv  submitted  was  for  $190,000 
for  one  year,  S495,000  for  three  years  or  $750,000 
for  live  years.  The  city  is  now  paying  at  the 
rate  of  $123,000  a  year  for  the  collection  of  the 
garbage  until  a  regular  cotitract  can  be  entered 
into. 

The  company  which  bid.  the  Island  Fertilizer 
Lompau) ,  claimed  that  it  had  lost  SinO,000  during 
the  two  years  and  seven  months  that  it  had  oper- 
ated under  the  old  contract,  and  that  prices  had 
advanced  so  that  its  loss  would  have  been  at 
least  $400,000  had  it  carried  out  its  contract  to  the 
end  of  its  tenn ;  coal,  for  instance,  costing  nearly 
four  times  as  much  now  as  then  and  being  used 
at  the  plant  at  the  rate  of  4,000  tons  a  year.  On 
the  other  hand,  a  year  ago  the  company  was  get- 
ting 11  cents  a  pound  for  grease  and  to-day  was 
receiving  but  6  cents,  this  drop  being  attributed 
to  the  importing  of  great  quantities  of  vegetable 
oils  from  Japan  and  the  south. 

Action  on  the  bid  was  postponed  to  Xovember 
II.  Several  of  the  commissioners  considered  the 
bid  entirely  too  high,  and  there  was  some  consid- 
eration of  municipal  ownership  of  a  plant. 


Staff  Resigns  on  ChieFs  Pefeat 

Lloyd  Aldrich,  county  engineer  of  Sonoma 
countv,  Cal.,  was  defeated  at  the  election  on  .Au- 
gust 31,  owing  to  the  attitude  of  public  officials 
and  politicians  and  the  lack  of  support  of  the 
people  of  the  county. 


(^onstriK'tion   Hearintrs 

The  Senate-  Committee  on  Reconstruction  and 
•»-  ri'i-ti^n  known  as  the  Calder  Committee,  ha^ 
just  left  New  York  for  a  trip  through  the  Central 
\\><t  a"d  South  during  November. 

Hearings  will  be  held  at  Kan.sas  City,  November 
17;  St.  Louis.  IS;  New  Orleans.  •?<>;  Birmingham. 
■i2:  New  York  Citv    •>*th. 

The  following  contractors  have  been  asked  to 
testifv  on  existing  conditions  from  the  standpoint 
of  the  general  contractor,  offering  constructive 
criticism  for  remedying  conditions  which  should  be 
changed :  James  R.  dlovd.  Cleveland ;  W.  A. 
Rogers,  Chicago ;  Fred  R.  W'eitz,  Des  Moines ; 
Fdward  Peterson.  Omaha ;  A.  C.  Fverham.  Kansas 
City;  A.  P.  Greensfelder,  St.  Louis;  G.  E.  Rei- 
mann.  New  Orleans,  and  P.  F.  Rostick.  Birming- 
ham. 
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The  A.  S.M.I.  Sl.  Louis  Convention 

Synopses  of  the  President's  address  an  )  the  papers  and  discussions  on  sewer- 
age and  sewa<;c  treatment,  inchidinj;  the  latest  information  coverinj^  acti- 
vated slu(l};c  plants  and  tests;  also  pap  ,tv  of  pavements  and  paving  materials. 


riiL-  kcy-iiotf  tif  iIk'  (  oiuc'iilion  was  expressed 
by  the  President  in  iiis  aiiiuial  address.  It  em 
phasized  the  desiral)ility  of  carryinp^  the  society 
into  larger  usefuhiess  and  of  bringing  the  younger 
men  in.  as  workers  and  thus  transmitting  to  them 
the  enthusiasm  and  the  constant  interest  in  the 
Society  which  has  been  and  is  so  strong  a  charac- 
teristic of  the  older  men.  Several  of  those  who 
joined  the  Society  before  11)00  are  still  active  in 
its  work,  regular  attendants  of  the  Conventions, 
"•egular  contributors  to  its  programs  and  i)artiri 
pators  in  its  committee  work. 

The  api)oint.ment  of  new  men  to  responsible  posi- 
tions on  committees,  their  election  to  office,  their 
participation  in  the  presentation  of  papers  and 
discussions,  all  show  the  application  of  the  .same 
j)rinciple. 

There  is  now  an  evident  desire  to  increase  the 
membership  of  the  society  so  that  its  benefits 
can  be  more  generally  distributed  and  the  only 
thing  which  may  retard  its  growth  is  the  apparent 
necessity,  at  least  for  a  time,  of  increasing  the  dues 
to  meet  the  present  high  cost  of  printing. 

The  relative  interest  in  the  subjects  discussed  at 
conventions  is  shown  in  part  by  the  responses  to 
requests  for  preferences  as  to  committee  assign- 
ments. Sewerage,  street  paving,  city  planning, 
water  works,  were,  in  order,  those  having  the 
greater  number  of  votes.  For  the  specification 
committees,  asphalt,  brick,  bituminous  concrete, 
had  the  greater  number  of  preferences  expressed, 
the  votes  for  the  other  positions  being  quite  evenly 
divided,  except  that  broken  stone  roads  and  wood 
block  had  no  votes. 

The  following  review-  of  the  program  is  taken 
up  in  the  order  of  this  preference  of  the  members 
as  expressed  to  the  President. 

SEWER.\r.E    .\ND    SEWAGE    TREATMENT 

The  program  on  sewerage  and  sanitation  was 
very  comprehensive,  extending  from  the  history  of 
the  St.  Louis  sewer  system,  extending  over  70 
years,  to  a  report  in  the  discussions  of  the  begin- 
ning of  operation  of  the  new  sludge-drying  appa- 
ratus at  Milwaukee  on  Monday  of  convention 
week. 

W.  W.  Horner's  brief  paper  on  the  St.  Louis 
>ewer  system  was  so  thoroughly  organized  that  it 
gives  a  very  clear  idea  of  the  advances  in  the 
science  of  sewerage  in  the  past  70  years  and  the 
application  thereof  to  St.  Louis  problems.  It  was 
supplemented  by  a  number  of  lantern  slides  show- 
ing views  of  some  of  the  special  designs  and  struc- 
tures necessarv-  in  the  solution  of  these  problems, 
which    were   explained   by    Mr.    Horner    for    Guy 


Hrowu,  the  engineer  in  charge  of  sewer  construction 
Most  of  the  papers  were  devoted  to  sewage  dis- 
posal.    Mr.  (iascoigne's  paper  on  grit  chamjjers  was 
read  by  title  as  neither  author  nor  paper  apjjcared 
in  time  for  the  program. 

Professor  lulward  P»artow's  paper  on  the  present 
status  of  the  activated  sludge  process  reviewed  the 
work  which  has  been  done  recently.  It  was  illus- 
trated by  views  of  the  Houson,  Texas,  plants,  the 
largest  in  successful  operation  in  the  world  and  of 
some  English  plants,  in  particular,  that  at  Man- 
chester, the  largest  foreign  i)lant.  The  paper  was 
given  up  principally  to  the  experimental  plant  in 
process  of  installation  at  Urbana,  111.,  by  the  State 
Water  Survey  Division,  the  plans  for  which  were 
made  by  Dr.  Bartow,  and  part  of  the  installation. 
This  plant  is  now  in  charge  of  the  new  director 
of  the  Survey,  Mr.  Buswell,  since  Dr.  Bartow  has 
transferred  his  field  of  activities  to  the  Chemistry 
Department  at  Iowa  State  University. 

This  Urbana  plant  will  have  a  capacity  of  100,- 
000  gallons  of  sewage  a  day  and  will  be  equii)ped 
for  screening,  aeration,  sludge-drying.  The  iTus- 
trations  show^ed  the  grit  chamber,  the  Dorr  screens 
and  sludge  concentration  tanks  whereby  the 
amount  of  air  necessary  in  the  activated  sludge 
process  as  greatly  reduced.  Intermittent  aeration 
will  also  be  tested,  according  to  English  systems. 
Various  systems  of  sludge-drying  are  to  be  installed 
and  tested. 

Dr.  Bartow  mentioned  also  the  i)lant  at  Argo.  111., 
at  a  large  corn  products  plant,  where  straight 
aeration  and  the  Dorr  system  will  be  tested  side 
by  side. 

The  Argo  plant  and  that  for  the  Chicago  stock 
yards  were  described  somewhat  more  in  detail  by 
Langdon  Pearse  in  his  paper  on  the  work  of  the 
Chicago  Sanitary  District  as  well  as  a  rather  suc- 
cessful application  of  refuse  treatment  to  tannery 
wastes  on  the  North  Branch  of  the  Chicago  river, 
w^hich  will  probably  be  applied  to  the  wastes  from 
the  other  tanneries  of  that  district.  Mr.  Pearse 
also  gave  a  very  interesting,  though  brief,  history 
of  the  entire  w^ork  done  by  the  Sanitary  District 
and  showed  the  necessary  extensions  of  this  work 
which  must  be  made  into  the  fields  of  sewage 
treatment  and  regulation  of  stream  flow.  The 
general  features  of  the  proposed  regulation  of  the 
flow  of  the  Niagara  and  Detroit  rivers  were  noted 
and  it  was  demonstrated  that  both  stream  regula- 
tion for  increase  in  dilution  in  the  drainage  canal 
and  sewage  treatment  must  be  resorted  to  in  order 
to  keep  the  Des  Plaines  and  Illinois  rivers  in  sani- 
tary condition  as  the  population  tributary  to  them 
increases. 
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The  improvements  in  the  northern  part  of  the 
Drainage  jJistnct  were  shown  in  some  detail.  l)eing 
some  of  the  later  work  of  the  commission. 

In  the  discussion  Mr.  Pearse  referred  to  the 
estimates  made  recently  for  Bloomington.  111., 
showing  comparative  costs  of  various  sewage  dis- 
posal svstems  for  an  estimated  future  population 
of  50,500— sprinkling  filters,  $030,000,  activated 
sludge,  $540,000.  But,  exclusive  of  interest,  the 
sprinkling  filters  will  cost  $21,000  a  year  to  operate 
while  activated  sludge  will  cost  $S1,000,  credits  on 
which  might  hring  it  down  to  $■")(!. 000.  The  use 
of  the  Dorr  process  might  reduce  the  cost  to  $51,- 
000.  In  all  these  estimates  electricity  is  counted 
as  2  cents  per  k.w.  hr.  Total  lack  of  area  on  whic  h 
to  dispose  of  sludge  in  both  Chicago  and  Mil- 
waukee, makes  the  choice  of  the  more  expensive 
process  imperative.  The  improvements  of  the 
future  must  be  made  mainly  in  the  way  of  reduc- 
tion in  cost  of  operation. 

T.  C".  Hatton  reported  that  the  activated  sludge 
produced  at  Milwaukee  had  from  3  to  H/o  times 
the  manurial  value  of  sludge  from  the  sprinkling 
filter  plants,  whether  septic  or  Imhofif  or  other 
preliminary  tank  treatment,  or  from  1  to  T  units 
of  ammonia,  with  value  of  about  $(!  a  unit.  This 
accounts  for  the  credits  given  the  activated  sludge 
process  in  the  Bloomington  estimates.  He  re- 
ported the  total  cost  of  operation  of  the  activated 
sludge  process  as  $35  jier  million  gallons,  the  credits 
for  value  of  sludge  as  $18  and  the  net  cost  of 
operation  of  the  activated  sludge  process  at  $17 
per  million  gallons  of  sewage.  His  best  informa- 
tion is  that  sprinkling  filters  on  the  same  basis 
cost  about  $15  per  million  gallons  to  operate. 
Electric  current  in  Milwaukee  is  charged  at  1  cent 
per  k.w.  hr.  and  may  at  times  cost  less. 

Sludge-drying  tested  in  Milwaukee  was  a  failure. 
Within  the  past  six  months  the  drying  of  sludge 
by  pressing  in  two  types  of  presses  and  four  types 
of  plates  has  been  made  very  satisfactory.  Eight 
per  cent  of  moisture  is  reached  within  1,^/2  hours. 
However,  the  character  of  the  sludge  changes  so 
decidedly  in  cold  weather  that  the  time  required 
to  come  down  to  8  per  cent  moisture  is  increased 
to  5  or  even  7  hours.  Chemists  report  that  control 
of  the  character  of  the  sludge  is  possible  and  ex- 
periments are  to  be  made  in  this  line  to  produce 
a  uniform  product  if  possible.  Colloidal  chemistry 
is  to  be  called  into  use  in  these  tests. 

J.  C.  McVea,  city  engineer  of  Houston,  reported 
on  their  two  plants,  one  of  6,000.000  gallons  ca- 
pacity per  day  (now^  handling  a  little  more)  «nd 
one  of  2.000,000  gallons  capacity,  now  handling 
about  1.000,000  gallons.  The  electricty  rate  is  1 
cent  per  k.w.  hr.  The  clear  effluent  is  sufficiently 
pure  and  aerated  to  support  fish  life  even  when  left 
bv  a  stream  overflow  in  the  settling  basin  and 
rffluent  channel.  The  sludge  is  sticky  and  difficult 
to  convey  to  the  heating  tubs  where  moisture  is 
reduced  to  10  per  cent. 

.\n  o])erating  chart  for  last  December  which  was 
shown  on  the  screen  showed  90  to  OS  ner  cent 
reducti'in  in  suspended  solids,  6  to  0.4  million  gal- 
lows flow  of  sew.ige  per  day,  which  is  all  by-passed 
while  diluted  sufficiently  by  a  rainstorm  although 
the  o])eration  of  the  plant  is  continued  to  preserve 
the   operation   on    the   sludge.      The   percentage   of 


sludge  in  the  reaeration  channels,  based  on  30- 
minute  observations,  averages  >'>'>  per  cent,  with  30 
to  30  as  limits.  Relative  stability,  after  10  days 
incubation  at  37  deg.  C,  is  about  !)S  per  cent,  on 
one  day  fa. ling  to  80  per  cent.  Reduction  in 
oxygen  varies  greatly  between  50  and  84  per  cent, 
averaging  05  to  70. 

Nitrates  run  40  to  50  parts  i)er  million,  free 
ammonia  in  raw  sewage  runs  as  low  as  10,  averag- 
ing 15  to  18,  and  in  the  effluent  runs  fairly  uni- 
form at  5  parts  per  million.  Air  used  is  1.44  cu. 
ft.  per  gallon  of  sewage  treated,  distributed  to  the 
sewage  lift  .00,  to  the  main  aeration  tank  0.91:,  and 
to  the  re-aeration  channel  0. 1  I  cut.  ft.  per  gallon. 
The  average  time  in  the  aeration  tank  is  2j4  hours; 
average  time  of  re-aeration  \  hr.  tO  min.,  or  a 
total  time  in  the  plant  of  0  hr.  55  min.  Operating 
cost  of  the  plant,  not  including  any  overhead,  is 
about  $14  per  million  gallons  handled  in  December. 
The  sludge  is  not  treated. 

A  paper  on  sewage  treatment  at  Bridgeport, 
Conn.,  using  Riensch-W'url  screens,  was  not  re- 
ceived in  time  to  present  at  the  convention. 

Trade-waste  disposal  and  treatment  was  dis- 
cussed by  E.  .S.  Dorr,  of  Boston,  who  gave  the 
favorable  results  of  an  experiment  on  a  small  scale 
of  the  application  of  the  Miles  acid  process  to 
tannery  waste,  and  by  R.  S.  W^eston,  who  defined 
the  character  of  tracle  wastes  and  gave  examples 
of  results  of  treatments  of  each  of  them.  (The 
former  paper  we  have  already  printed ;  the  latter 
will  be  given  soon.) 

A  paper  by  W.  D.  Bee  on  the  experience  of  the 
Columbus,  Ohio,  garbage  reduction  plant  during 
the  first  ten  years  was  read  by  title.  (This  was 
published  in  the  Xovember  0th  issue  of  Public 
Works.) 

SNOW    REMOVAL 

H.  S.  Richards  presented  an  interesting  paper 
on  snow  removal  by  the  Chicago  South  Park  Com- 
mission with  motor  plows,  horse  plows,  or  shovels 
and  wagons,  according  to  the  necessities  of  the 
case.  This  is  a  very  important  subject  since  auto- 
mobiles and  trucks  must  have  streets  and  roads  as 
clear  in  the  winter  as  in  the  summer. 

The  principal  point  of  the  paper  is  the  necessity 
of  having  an  organization  which  can  be  called  upon 
at  any  time  of  day  or  night  to  get  to  work  promptly 
and  remove  the  snow  as  it  falls,  since  snow  which 
has  become  packed  by  travel  is  a  very  different 
problem  from  the  fresh  snow  and  demands  greatly 
different  apparatus  and  methods  and  requires  much 
more  time,  labor  and  cost. 

The  details  in  the  paper  show  the  organization 
in  Chicago,  the  various  apparatus  used  by  it  and 
the  methods  of  procedure.  While  possibly  not 
exactly  applicable  to  other  conditions,  the  paper 
and  the  system  deserve  the  closest  study.  Since 
the  conditions  in  the  park  and  boulevard  system 
cover  practically  all  those  met  on  city  streets  of 
all  sorts  and  in  some  cases  closely  approximate 
thoseof  country  roads,  any  engineer  having  the 
snow  removal  problem  on  his  hands  will  find  some- 
thing of  direct  interest  to  him  in  Mr.  Richard's 
paper. 

PAVEMENTS    AND    PAVING    MATERIAL 

The  presentation  of  papers  on  paving  subjects 
showed   in   general   the  same  preferences  as  those 
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slidun    ill    tlu-    cxiJifssiniis   nf    imciiiIkts    n-f^'arditijr 
.•is^it,Miinciits  to  c-ominittfC's. 

NIoir  p.-ipt-rs  were  (U-voIcmI  to  asphalt  tliau  to  any 
otlur  paviii},'  inalriial.  hrf^'inniiij^'  with  llcrhcn 
Spciiic'i's  paper  on  asphalt  pnxhutioii.  n-lininji  and 
related  prohlcins.  illustrated  l)y  lantern  slides  vvhidi 
showed  the  methods  of  ohtaininj,'  asphaltio  ma- 
terials, retininj,'  them  to  prodnee  the  desired  j^'radcs 
.for  pavinjj  purposes.  transporiinR  the  asphaltie.  o-ls 
antl  the  refined  asphalt,  storing  the  asphalt  in  ears 
or  tanks  at  or  ne.ar  the  worU,  in  steel  and  concrete 
tanks,  and  transport ini,'  it  to  points  of  use. 

K.  K.  r.arrett's  p.ipir  on  the  elimination  of  un 
necessary  tests  from  asphalt-cement  specifications 
was  also  devoteil  to  the  materials  and  showed  the 
necesity.  from  the  standpoints  of  convenience  and 
economy,  of  reducinj,^  the  variations  in  the  specifi 
cations  for  asphalts  for  the  same  use  which  arc  met 
with  in  common  practice.  That  these  variations 
arc  umiecessary  from  the  standpoint  of  quality  and 
efficiency  is  demcMist rated  by  the  fact  that  this  so- 
ciety and  the  U.  S.  lUireau  of  Public  Roads  have 
reduced  such  variations  in  specifications  to  a  mini- 
mum consistent  with  full  definition  of  the  grade 
;ind  t|uality  of  material  rtniuired  for  a  certain  use. 
■fhe  numerous  varieties  of  tests  devised  by  chemists 
and  engineers  working  independently  have  been 
collected  and  revised  by  experts  familiar  with  all 
conditions  and  with  the  tests  necessary  to  insure 
that  the  proper  materials  are  secured  and  have  been 
standardized  so  that,  if  followed,  they  will  obtain 
the  desired  results  and  with  a  uniformity  not  possi- 
ble under  the  former  lack  of  system.  The  eflFort  ex- 
pended in  devising  original  tests,  if  exerted  in 
extending  the  use  of  the  standard  tests,  would  soon 
reduce  this  complication  and  irregularity  in  value 
of  the  resulting  pa\ements. 

The  basic  characteristics  of  a  good  asphalt- 
cement  are  proper  consistency,  cementitions  prop- 
erty and  stability.  Other  important  properties  are 
purity,  homogeneity,  resiliency  and  uniformity. 
These  are  all  determined  by  means  of  tests  of 
solubility  in  carbon  disulphide  for  bitumen  content; 
flash  point  to  detect  presence  of  too  light  oils; 
melting  point  and  viscosity  to  give  data  as  to  ease 
of  handling  and  ])resence  of  blown  asphalt  of  low 
ductility;  penetration,  to  determine  hardness  or 
consistency,  with  limits  at  77  degrees  for  each  class 
of  pavement  desired  and  at  3?  and  115  degree  for 
suscei)tibility  to  temperature  changes;  loss  on  evap- 
oration as  an  accelerated  exposure  test ;  penetration 
after  evaporation  to  show  effect  of  heating  in 
making  jjaving  mixture  and  indication  of  changes 
with  age  at  weather  temperatures;  specific  gravity 
as  gage  of  uniformity  and  to  determine  shipping 
weights:  ductility  for  judgment  as  to  cohesion  and 
brittleness.  too  high  ductility  indicating  reduction 
in  resiliency  and  too  low  ductility  lack  of  cementi- 
tionsness  and  *;ometimes  to  indicate  certain  brands 
of  material. 

Other  tests  not  usually  necessar\-  if  the  above 
are  in  use  are  per  cent  of  parafTine  scale  and  of 
sulphur.  solubiHty  in  ethyl  alcohol  and  fixed  carbon. 

The  use  of  the  specifications  of  this  society 
should  he  extended,  as  they  are  concise,  contain 
only  the  essential  tests  which  insure  a  high  grade 
of  asphalt  cement,  do  not  exclude  any  good 
asphalts,  have  no  superfluous  clauses  and  therefore 


should  be  rec(jgnizcd  as  the  .standard  of  the  country 
;ind  all  societies  working  on  this  subject. 

Julius  Adier's  paper  on  tlie  present  status  of 
macadam  base  for  bituminous  pavements  and 
(Jcorge  Warren's  discussion  of  the  subject  are  givcrn 
in  this  issue  of  I'uni.ic  Works. 

John  15.  ilittell  presented  a  valuable  paper  des- 
criptive in  detail  of  the  methods  of  construction  of 
asphalt  pavement  north  of  Chicago,  including  drain- 
age and  foundation  and  also  gives  several  traffic 
counts.  It  will  be  good  material  for  the  study 
of  the  relations  of  traffic  and  jjavcment  design  and 
construction.     (This  paper  we  imblished  last  week.) 

Brick  pavements  were  well  covered  as  to  present 
standard  methods  of  construction  by  J.  C.  Travdla's 
excellent  paper  on  paving  brick  and  brick  pave- 
ments. S.  Cameron  Corson's  paper  gave  some 
local  history  tending  to  show  the  advantage  of 
small  over  block  size  of  bricks  for  street  paving 

Although  no  one  seemed  to  have  much  interest 
ill  wood  block  pavements,  the  most  earnest  discus- 
sion was  of  Hermann  von  Schrenk's  paper  on 
recent  experience  with  wood  block  pavements. 

Stating  that  many  failures  of  wood  block  pave- 
ments have  occurred  in  the  past  two  years,  he 
attributes  them  to  conditions  entirely  under  the  con- 
trol of  the  engineer. 

He  believes  that  where  the  present  A.  S.  M.  I. 
specifications  for  timber  are  followed  few  if  any 
failures  will  occur  because  of  the  character  of  wood 
used.  Tests  show  that  sap  wood  is  as  strong  as 
heart  wood"  and  that  in  Douglas  fir  the  weakest 
wood  is  in  the  center  of  the  heart.  Failure  of  sap 
wood  is  therefor  attributed  to  nature  of  treatment 
rather  than  quality  of  the  wood. 

Preservatives  were  not  always  according  to  speci- 
fications but  there  was  but  little  trouble,  the  exact 
quality  of  preservative  being  of  relatively  less  im- 
portance. 

Treatment  methods  have  proven  satisfactory  in 
every  way  and  are  not  responsible  for  recent 
failures. 

The  condition  of  timber  is  specified  as  air-sea- 
soned or  green,  to  be  treated  within  three  months 
of  time  of  paving.  Recent  experiences  seem  to 
indicate  that  a  minimum  moisture  content  should 
be  specified,  which  would  require  thorough  air- 
seasoning.  Penetration  throughout  the  sap-wood 
is  obtainable  only  if  the  blocks  are  as  dry  as  pos- 
sible. Steam  treatment  is  not  so  much  to  drive  out 
water  as  to  drive  out  air.  which  is  the  principal 
cT/.ise  of  bleeding,  but  will  not  produce  equable 
distribution  of  creosote  oil  in  a  wet  piece  of  wood. 
Air  drying  is  therefore  necessary. 

Rigid  following  of  the  specification  for  inspec- 
ton  is  recommended  as  it  is  the  only  one  producing 
results. 

The  failures  of  wood  block  pavements  are  almost 
entirely  due  to  the  manner  of  laying  them.  Unequal 
swelling  of  blocks  from  absorption  of  water 
through  sand  cushions  causes  bulging. 

The  failures  of  pavements  and  the  rotting  of 
blocks  due  to  lack  of  penetration  of  sap-wood  by 
the  creosote  oil,  the  blocks  being  comparatively 
green,  was  shown  by  a  number  of  lantern  slides  and 
gave  rise  to  a  considerable  discussion  and  the  mem- 
bers objected  to  the  change  of  "specifications  until 
more  experience  has  been  secured. 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
Hshed  promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail  ,it  may  help  some  one. 


Protecting  Concrete 
from  Frost 

All  specifications  for  concrete  construction  con- 
lain,  or  should  contain,  clauses  governing  such 
work  executed  during  frosty  weather.  Sometimes 
they  restrict  the  work  by  prohibiting  it  where  the 
temperature  is  below  28  or  30  degrees  Fahrenheit ; 
sometimes  they  say  it  must  be  safeguarded  satis- 
factorily to  the  engineer;  and  sometimes  explicit 
directions  are  given  for  the  manner  in  which  the 
work  must  be  carried  on  in  cold  weather. 

OFFICIAL  REGULATION 

Where  the  work  is  entirely  prohibited  it  might 
often  be  allowed  if  the  owner  and  engineer  were 
confident  that  that  kind  of  concrete  work  had 
been  done  satisfactorily  in  very  cold  weather  and 
that  the  contractor  was  able,  competent  and  will- 
ing to  use  methods  that  will  insure  such  success. 

Where  it  is  provided  that  the  concreting  shall 
be  done  to  the  satisfaction  of  the  engineer,  it  is 
greatlv  to  the  contractor's  interest  to  know  exact- 
ly what  is  required  and  what  will  be  accepted, 
what  is  optional,  and  just  how  the  work  can  be 
most  advantageously  perfected. 

Even  when  the  methods  of  concreting  are  speci- 
fied in  the  contract  it  is  possible  that  the  clauses 
are  inadequate,  too  severe,  designed  for  other  con- 
ditions, not  well  adapted  to  the  specific  work,  or 
that  various  points  in  them  could  be  modified  to 
the  contractor's  advantage  without  detriment  to 
the  work. 

In  all  of  these  cases  the  contractor  should  be 
thoroughly  informed  as  to  why  and  when  the  con- 
crete needs  protection,  how  it  can  be  most  ef- 
ficiently and  economically  protected,  and  what 
methods  and  appliances  have  been  found  most 
satisfactory  by  those  most  experienced  in  this  mat- 
ter. Such  knowledge  will  enable  him  to  plan  his 
work  most  advantageously,  to  anticipate  the  re- 
quirements in  making  his  estimate  and  in  provid- 
ing his  equipment.  It  will  also  put  him  in  position 
to  request  modifications  of  unsatisfactory  features 
of  the  contract  and  often  to  suggest  changes  that 
will  be  acceptable  to  the  reasonable  engineer  and 
architect,  that  will  benefit  the  construction  and  be 
advantageous  to  himself.  Such  information  is 
given  in  this  article  and  has  been  prepared  from 
data  furnished  by  concrete  experts  and  by  suc- 
cessful high-class  contractors  who  are  specialists 


in  concrete  construction  and  have  developed  ef- 
ficient and  economical  methods  of  handling  it  in 
cold  weather. 

Many  contracts  for  buildings,  foundations, 
piers,  arches,  tunnels,  bridges,  highway  pave- 
ments and  other  kinds  of  outdoor  work  are  now 
in  progress  but  are  not  likely  to  be  completed 
before  freezing  weather  sets  in,  although  some  of 
them  could  be  completed  within  a  comparatively 
short  time  thereafter  if  progress  is  uninterrupted. 
If  the  work  is  left  unfinished,  to  be  resumed  next 
spring,  it  is  likely  to  be  subject  to  some  risk  or 
deterioration  due  to  its  prolonged  incomplete  con- 
dition, and  a  large  expense  is  certain  to  be  in- 
volved in  overhead  charges,  delayed  payments, 
the  removal  and  storage  of  plant,  the  injury  to 
materials,  the  disorganization  of  the  force,  and 
the  lost  time  of  stopping  and  beginning  again,  all 
of  which  might  be  saved  and  interruptions  to 
other  work  avoided  if  the  work  can  be  carried  on 
to  completion  without  intermission. 

.Some  work  may  include  a  minor  quantity  of 
concrete,  the  placing  of  which  governs  other 
parts  of  the  work  that  might  be  carried  on  very 
advantageously  during  the  winter  if  the  concret- 
ing were  permitted.  Even  where  the  concrete  is 
the  major  part  of  the  construction,  it  may  fre- 
quently be  possible  to  secure  much  better,  cheaper 
and  more  reliable  transportation  and  labor  during 
the  winter  months  than  before  or  after.  The 
early  completion  of  the  construction  is  almost  al- 
ways of  importance  and  the  saving  of  several 
weeks  or  months  by  continuing  the  work  during 
the  winter  and  the  putting  of  the  structure  into 
service  so  much  sooner  is  often  of  high  money 
value.  It  is  therefore  evident  that  safe  methods 
for  winter  concreting  are  likely  to  be  of  value  and 
importance  to  a  great  many  contractors  and  may 
even  enable  them  to  handle  work  that  they  could 
not  otherwise  undertake,  to  keep  their  organiza- 
tion active  continuously  all  the  year  round,  and 
to  save  considerable  expense  from  starting  and 
stopping.  These  considerations  apply  to  public 
and  private  buildings  of  all  sorts,  to  foundations, 
piers,  bridges,  highways,  sewers,  and,  in  fact,  to 
almost  all  kinds  of  construction  that  the  general 
contractor   undertakes. 

In  Canada,  where  very  severe  cold  is  encoun- 
tered, out  of  38  cities  replying  to  a  questionnaire, 
21  stated  that  they  have  built  sewers  during  the 
winter.  In  the  city  of  Gait,  winter  sewer  con- 
struction has  been  practiced  since  1913.  when  it 
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was  coniiiu-iuc.l  for  the  sake  of  giving'  iiiii)l()y- 
iTK'Mt  to  the  idle.  In  St.  Johns,  N.  li..  sueli  work 
is  (lone  partly  f(»r  the  sake  of  maintaining  a  pcr- 
rnaiienl  orj^anized  gang  ready  for  emergciu  y 
work. 

l-'roin  the  ditterent  replies  it  is  estimated  that 
the  imreaseil  cost  of  .sewer  construetion  in  win 
ter  varies  from  25  to  U)0  per  cent,  although  m 
some  eases  the  exeess  may  he  eliminated  by  tiic 
greater  abundance  of  hil)or,  lower  wages  and  tiu 
probability  that  the  men  will  be  conn)elled  to 
work  har(ier  to  keep  warm,  although  the  greatest 
advantage  is  thought  to  be  maintenaiue  of  or- 
ganization and  the  continuity  of  work  that  dis- 
tributes overluad  charges  throughout  the  cntiK 
vear. 

KH  K.(   r  ftl     I  HOST  ON    IRKSH    (:oN(  KKTK 

Official  tests  to  destruction  on  specimens  of 
1:2:4  gravel  concrete  show  that  when  main- 
tained the  first  5  days  at  a  temperature  of  60 
degrees  it  will  develop  the  normal  compressive 
strength  of  about  970  pounds  per  s(iuare  inch. 
When  seasoned  for  5  days  at  a  temperature  of 
"0  degrees  and  then  for  14  days  at  a  temperature 
below  freezing  the  average  strength  was  only 
1.042  pounds,  showing  a  gain  of  only  125  pounds 
in  two  weeks,  an  increase  much  less  than  normal. 
When  the  specimens  were  seasoned  5  days  at  60 
degrees,  and  28  days  at  a  temperature  below  freez- 
ing they  developed  an  average  strength  of  1,063, 
showing  an  increase  of  only  146  pounds  in  the 
four  weeks  of  cold  seasoning.  The  same  speci- 
mens seasoned  for  the  entire  33  days  at  a  tem- 
perature of  60  degrees  would  normally  develop 
a  strength  o\'  about  2.000  pounds  per  square  inch. 
very  nearl\    double  the  actual  strength. 

Of  course,  if  concrete  is  frozen  immediate!} 
after  being  placed  it  entirely  loses  the  advantage 
of  the  5  days'  warm  seasoning  above  mentioned, 
and  the  strength  will  be  reduced  far  below  that 
of  the  above  specimens  and  may  indeed  be  al- 
most nothing  and  the  concrete  be  virtually  de- 
stroyed. 

These  tests  entirely  discredit  the  common  be- 
lief that  if  concrete  sets  for  5  days  at  a  tempera- 
ture of  60  degrees  it  will  afterwards  continue  to 
gain  strength  at  a  normal  rate  in  a  low  tempera- 
ture. Even  if  it  is  not  actually  frozen,  the  gain 
in  strength  w\\\  be  exceedingly  small  and  slow 
when  the  temperature  is  low. 

Other  specimens  were  seasoned  for  three 
months  at  a  temperature  below  freezing  and  then 
for  7  days  at  a  temperature  of  70  degrees,  and 
when  tested  some  of  them  showed  no  appreciable 
compressive  strength.  Others  were  stored  for 
•reasoning  4  weeks  at  a  temperature  of  70  de- 
grees and  developed  an  average  strength  of  about 
700  pounds  per  square  inch,  against  2,000  pounds 
for  similar  concrete  under  normal  conditions. 

This  shows  that  when  concrete  is  frozen  and 
thawed  it  develops  strength  very  slowly,  and  that 
for  safe  construction  the  concrete  must  not  only 
be  kept  from  freezing  at  first  but  must  be  kept 
warm  for  at  least  4  or  5  days  before  exposing  to 
the  cold,  which  immediately  checks  farther  gains 


of  strength.  It  is  vital  that  wet  lonerete  should 
be  prevented  from  freezing,  and  it  is  almost 
e(|ually  important  that  it  should  be  maintained  at 
a  tem])erature  of  60  degrees  or  more  for  several 
days  after  it  has  ijeen  i)laced  and  until  it  has  de- 
veloped a  large  fraction  of  its  ultimate  strength. 

KSSKNTIAI.     KKOUIKKMKNTS 

The  special  requirements  for  cold  weather  con- 
creting are  that  none  of  the  ingredients  should 
be  at  a  low  temperature  when  mixed,  that  freez- 
ing be  absolutely  preventerl,  that  a  comparatively 
high  temperature  be  maintained  for  several  days 
after  it  has  been  placed,  that  it  be  protecterl  from 
severe  cold  as  long  as  ])ossible  after  placing,  and 
that  it  be  temporarily  supported  if  it  becomes 
necessary  to  subject  it  to  heavy  loads  soon  after 
placing  in  cold  weather. 

To  accom])lish  this,  the  aggregate  and  the  water 
should  be  thoroughly  warmed  in  frostly  weather; 
the  cement,  being  of  much  smaller  volume  and 
necessarily  kept  dry,  does  not  need  special  treat- 
ment. 

The  water  may  be  artificially  dosed  so  as  to 
lower  its  freezing. point  several  degrees  and  thus 
prevent  accidental  injury  to  the  concrete  when 
the  temperature  is  temporarily  or  unexpectedly 
so  low  as  to  greatly  retard  the  setting. 

If  the  weather  is  continuou.sly  cold  or  falls  be- 
low the  freezing  point  at  any  time,  the  placed 
concrete  should  be  artificially  warmed  and  pro- 
tected. 

If  it  is  necessary  to  strip  the  forms  soon  after 
concrete  has  been  placed  in  cold  weather,  it  may 
be  necessary  to  shore  or  otherwise  support  beams, 
girders  and  slabs  until  they  have  slowdy  devel- 
oped additional  strength. 

The  chemical  reactions  involved  in  the  setting 
of  the  cement  develop  a  considerable  amount  of 
heat  that,  under  favorable  circumstances,  may  be 
sufificient  to  prevent  freezing  when  the  tempera- 
ture is  only  a  few  degrees  below^  freezing.  This, 
however,  is  not  the  case  in  small  masses  of  con- 
crete or  when  it  is  spread  in  very  thin  layers  or 
exposed  to  severe  wind,  and  at  best  is  only  tem- 
porary, while  the  setting  process  is  going  on.  and 
therefore  only  prevents  injury  to  the  final  strength 
of  the  concrete  but  still  permits  great  retarda- 
tion of  its  normal  development  of  strength. 

Substantially  the  same  is  true  with  resrard  to 
any  treatment  of  the  mixing  water  that  will  lower 
the  freezing  point.  It  is  only  a  makeshift  which 
is  valuable  to  prevent  injury  from  sudden  unex- 
pected frost  and  in  nowise  increases  the  strength 
or  hastens  the  setting  of  the  concrete.  On  the 
contrary,  some  solutions  intended  to  prevent 
freezing  have  a  distinctly  injurious  effect  on  the 
ultimate  strength  or  properties  of  the  concrete 
and  retard  the  setting.  The  only  proper  way  is 
therefore  to  have  the  mixed  concrete  and  the 
forms  at  a  temperature  of  60  degrees  or  higher 
when  the  concrete  is  placed  and  to  maintain  this 
temperature  for  several  davs  afterwards.  This 
can  be  efficiently  accomplished  in  various  ways 
suitable  to  different  conditions  and  to  the  char- 
acter of  the  construction. 
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SIMPLE    MEASURES   OF   PROTECTION 

For  concrete  placed  under  water  there  is  no 
difficulty  of  any  sort  if  it  is  at  a  temperature 
above  freezing  when  deposited,  because  it  is  im- 
possible for  the  concrete  to  freeze  while  the  water 
is  liquid  around  it  and,  although  it  will  set  slowly 
in  very  cold  water  it  is  an  advantage  to  be  sub- 
merged in  any  case.  Concrete  can  therefore  al- 
ways be  safely  deposited  in  foundation  pits,  sewer 
trenches,  and  other  excavations  even  in  the  cold- 
est weather,  if  they  can  be  immediately  filled 
with  water  that  remains  unfrozen  above  the  top 
of  the  concrete  although  ice  should  form  on  the 
surface  of  the  water. 

If  the  trenches  or  other  excavations  are  dr}', 
the  heat  of  the  earth  is  likely  to  be  sufficient  to 
prevent  freezing  at  a  depth  of  over  6  to  10  feet 
below  the  surface,  provided  the  concrete  is  pro- 
tected on  the  top  from  the  atmosphere. 

Large  masses  of  concrete,  such  as  bridge  piers, 
heavy  walls  and  the  like,  have  a  much  smaller 
proportionate  exposed  surface  than  small  masses, 
and  the  chemical  heat  developed  in  them  may  suf- 
fice in  moderate  cold,  if  the  outer  surface  of  the 
concrete  is  protected  by  any  adequate  covering, 
preferably  an  insulating  one.  In  very  cold  weather 
such  construction  may  need  additional  protection 
in  the  way  of  jackets  enclosing  the  forms  and  pro- 
tecting them  with  sawdust  or  other  insulating 
material,  a  layer  of  w^arm  air,  or  a  mass  of  ma- 
nure, the  decay  or  fermentation  of  which  will 
develop  considerable  heat.  In  the  latter  case,  how- 
ever, care  must  be  taken  to  prevent  contact  of 
the  manure  with  the  surface  of  the  concrete,  which 
would  be  discolored.  This  may  be  provided  for 
by  interposing  tar  paper,  building  paper,  felt  or 
some  other  material  to  separate  them. 

For  light  and  exposed  concrete  work,  especially 
such  as  beams,  girders,  or  slabs,  walls,  columns, 
or  other  structural  work,  it  will  generally  be 
necessary  to  completely  enclose  the  fresh  con- 
crete in  forms  by  some  kind  of  a  temporary  con- 
struction that  will  retain  the  air  surrounding  the 
concrete  which  should  be  heated  to  about  70  de- 
grees and  maintained  at  that  temperature  for  sev- 
eral days.  Such  provisions  are  often  necessary 
in  building  reinforced  concrete  factories,  filter 
structures  and  others,  and  have  been  developed 
to  a  satisfactory  degree  of  efficiency  and  economy 
by  contractors  who  have  large  experience  in  this 
sort  of  work. 

By  taking  such  precautions  they  are  able  gen- 
erally to  carry  on  uninterrupted  concrete  con- 
struction and  even  to  begin  it  in  very  cold  weather 
at  an  additional  expense  of  only  5  or  6  per  cent  of 
the  total  cost  of  the  concrete  construction  in 
warm  weather. 

The  same  considerations  apply  to  the  construc- 
tion of  bridges,  arch  spans,  culverts  and  the  like. 
Generally  the  construction  of  concrete  high- 
ways and  pavements  and  the  bases  or  foundations 
for  other  hard-surface  pavement,  is  not  permitted 
during  long-continued  cold  weather  but  must  be 
safeguarded  for  short  periods  of  cold  weather  or 
for  unexpected  frost,  and  the  precautions  taken  in 


these  cases  might  sometimes  be  amplified  and 
modified  to  permit  the  construction  to  be  carried 
on  continuously  during  cold  weather  if  the  tem- 
perature did  not  fall  too  far  below  freezing.  For 
such  work  the  essentials  are  to  have  the  aggregate 
dry  and  hot,  the  mixing  water  warm,  to  put  thv^' 
concrete  in  place  rapidly  on  sub-grade  which  has 
no  traces  of  frost  in  it,  and  then  to  protect  it 
thoroughly  from  freezing  as  soon  as  it  is  placed. 
The  sub-grade  may  be  thawed  by  open  fires  or 
hot  blast  machines  and  kept  protected  until  it  re- 
ceives the  last  course  of  concrete  and  is  covered 
and  artificially  warmed  if  necessary  to  prevent 
freezing  and  facilitate  setting.  Movable  paper  or 
canvas  roofs  enclosing  an  air  chamber  a  few  inches 
over  the  concrete  can  be  set  on  the  pavement  im- 
mediately after  the  concrete  surface  is  finished, 
and  the  air  can  be  warmed  by  steam  pipes  or 
properly  arranged  coal  or  coke  fires  maintained 
as  long  as  necessary ;  and  after  the  concrete  has 
sufficiently  set,  if  the  temperature  is  not  too  low, 
the  fires  and  the  covers  can  be  replaced  by  a 
thick  covering  of  hay,  dry  earth  or  manure  main- 
tained as  long  as  the  engineer  shall  direct.  The 
aggregate  can  usually  be  heated  by  wood  fires  in 
improvised  furnaces  buried  in  the  material  or  by 
steam  pipes,  and  the  mixing  water  can  be  heated 
in  kettles  or  by  steam. 

Labor  Notes 

In  an  open  letter  to  the  Board  of  Commerce  the 
mayor  of  Detroit  urges  all  employers  of  labor  to 
ration  all  w^ork  wherever  possible  in  order  to  keep 
in  Detroit  the  great  body  of  skilled  workmen  who 
are  now  unemployed.  From  figures  given  by  the 
secretary  of  the  Employers'  Association  it  is  es- 
timated that  60.000  men  are  now  out  of  work  in 
Detroit. 


The  New  York  State  Public  Employment  Bu- 
reau in  Brooklyn  reports  a  decrease  in  the  re 
quests  from  employers  for  workmen  during  the 
last  few  weeks.  Some  large  industrial  establish- 
ments there  have  been  laying  off  workers  on  ac- 
count of  cancellation  of  orders  or  general  slack- 
ness of  business.  Chauffeurs,  machinists  and 
mechanics  are  seeking  employment.  In  four  weeks 
in  September  469  applicants  were  placed  and  in 
three  weeks  in  October  417.  Employers  seeking 
help  are  offering  20  per  cent  less  than  last  spring, 
and  an  increase  in  the  number  of  unemployed  is 
reported  from  Chicago  where  there  is  also  an  in- 
flux of  workmen  that  have  been  laid  off  in  De- 
troit, in  Akron  and  other  cities  where  the  rubber 
and  tire  industries  have  been  reduced. 


Labor  Unions  Threaten  En«jineers 

The  Building  Trades  Council  of  Newark,  N.  J., 
has  addressed  an  open  letter  published  in  the 
Newark  Call,  to  engineers  and  architects,  stating 
that  after  November  1  plans  will  not  be  accepted 
by  the  council  that  do  not  bear  the  stamp  of  the 
Engineers',  Architects'  and  Draftsmen's  Union. 
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|{(Hdil  Legal  Decisions 


SIGNPOSTS    AT    INTERSECTION   OF  STRKKTS   NOT   DEFECTS 
-CARE    IN    MAINTENANCE 

111  an  action  for  injury  to  an  automobile  caused 
by  cuUision  witb  an  overturned  "silent  police 
man."  eonsistinj;  of  a  heavy  circular  base  and  an 
uprii;ht  post,  sunnounled  by  a  sign  and  a  suitable 
liKbi.  the  Connecticut  Supreme  Court  of  Krrors 
holds.  Aaronson  v.  City  of  Xcw  Haven.  110  All. 
S72,  that  to  make  the  city  liable  there  must  be  a 
defective  hiKliway.  When  in  the  course  of  events 
IcacliiiK  up  to  the  injury  to  the  plaintiff's  auto- 
mobile did  this  highway  became  defective?  Not 
by  the  mere  installation  of  a  silent  policeman  at 
the  intersection  of  two  highways  for  the  purpose 
of  directing  traffic  and  of  requiring  travelers  to 
obey  Section  26  of  I'ublic  Acts.  1919.  c.  233.  It 
could  not  be  said  that  a  sufficiently  conspicuous 
guidepost  for  traftic  placed  at  the  intersection  of 
two  streets  makes  the  highway  defective.  The 
court  took  judicial  notice  of  the  common  use  of 
such  devices  at  such  locations  and  that  they  do 
serve  a  useful  purpose  in  directing  traffic  and 
promoting  obedience  to  the  law.  The  fact  that 
such  a  guidepost  is  liable  to  be  di.splaced  and  to 
become  an  obstruction  to  travel  is  relevant  only 
as  it  inn)oses  on  the  defendant  city  a  commensu- 
rate degree  of  diligence  in  inspecting  the  device, 
or  in  removing  it  after  it  is  displaced. 

There  was  evidence  from  which  the  jury  might 
have  found  that  the  post  was  knocked  down  and 
rolled  into  the  street  an  hour  prior  to  the  auto- 
mobile striking  it,  and  that  the  police  station  was 
within  12  minutes'  walk,  and  had  been  notified 
half  an  hour  previous  to  the  accident.  It  was 
therefore  held  that  the  jury  might  properly  have 
found  that  the  city  had  not  acted  with  reasonable 
diligence  in  removing  it  after  notice,  and  a  mo- 
tion for  a  new  trial  on  the  ground  that  a  verdict 
for  the  plaintiff  was  against  the  evidence,  was 
held  properly  refused. 


COURT'S   DISCRETION   AS   TO   INJUNCTION    AGAINST    HIGH- 
WAY  EXPENDITURE 

The  South  Carolina  Supreme  Court  holds,  Wil- 
son V.  Cureton,  103  S.  E.  789,  that  in  a  suit  for 
injunction  by  taxpayers  and  citizens  to  restrain 
an  alleged  illegal  expenditure  of  public  moneys  on 
highways  by  the  highway  commission,  the  presid- 
ing judge  has  a  discretion  in  granting  the  injunc- 
tion. The  court  thinks  it  is  not  wise  or  prudent 
to  allow  public  officers  to  incur  large  liabilities 
based  upon  an  honest  misconstruction  of  a  stat- 
ute, and  then  to  tic  their  hands  and  stop  the  work 
by  an  injunction.  It  is  also  held  that  in  the  South 
Carolina  statute  of  March  1,  1917,  directing  the 
employment  by  the  highway  commission  of  a  road 
engineer,  and  prescribing  his  duty  to  survey,  lo- 
cate and  relocate,  when  necessary,  every  section 
of  road  before  permanent  work  shall  be  done  on 
it.  the  words  "when  necessary"  refer  to  "relo- 
cate." and  not  to  the  whole  statute. 


•PUBMC    WORKS"    DOES    NOT    INCLUDE    PRIVATE    REFUSE 
DISPOSAL    PLANT 

In  an  action  by  the  United  States  for  the  bene- 
fit of  a  materialman  against  a  contractor  with 
the  District  of  Columbia  for  the  collection  and 
disposal  of  refuse  at  a  plant  to  be  provdcd  by  the 
contractor  and  against  the  surety  on  his  bond, 
the  Court  of  Appeals  of  the  District  of  Columbia 
holds.  United  States  v.  baircloth,  265  Fed.  963, 
that  the  Act  of  Feb.  28,  1899,  requiring  jjcrsons 
contracting  with  the  District  for  public  buildings 
or  public  works  to  give  a  bond  to  secure  payment 
for  labor  and  materials,  has  no  application  to  the 
construction  of  such  a  plant  where  it  does  not 
ajjpear  that  the  District  has  any  interest  in  the 
buildiiiK  or  the  property  on   which  it  is  erected. 


MUNICIPALITIES'    POWER    RESPECTING    REGULATION     OF 
BUSINESS    AND    HEIGHTS    OF    BUILDINGS 

In  an  action  by  a  \  endor  against  a  vendee  for 
specific  performances  of  a  contract  for  the  pur- 
chase and  sale  of  real  estate  in  the  city  of  New- 
York,  the  question  was  whether  the  New  York 
"Zoning"  resolution  of  July  25,  1916,  constituted 
an  incumbrance  which  would  relieve  the  pur- 
chaser from  its  obligation  to  complete  the  pur- 
chase, as  provided  by  the  contract.  The  resolu- 
tion divides  the  real  estate  into  three  districts, 
"residence  district,"  "business  district,"  and  "un- 
restricted district,"  and  regulates  the  size  and 
height  of  buildings  and  the  locations  of  trades 
and  industries.  The  New  York  Court  of  Appeals 
holds,  Lincoln  Trust  Co.  \ .  Williams  Bldg.  Corp., 
128  N.  E.  209,  that  the  resolution  is  a  proper  exer- 
cise of  the  police  power  and  did  not  constitute  an 
incumbrance.  The  exercise  of  such  power,  within 
constitutional  limitations,  depends  largely  upon 
the  discretion  and  good  judgment  of  the  munici- 
pal authorities,  with  which  the  courts  are  reluc- 
tant to  interfere.  The  conduct  of  an  individual 
and  the  use  of  his  property  may  be  regulated. 
Village  of  Carthage  v.  Frederick,  122  N.  Y.  268, 
25  N.  E.  480.  In  the  exercise  of  the  police  power 
the  uses  in  a  municipality  to  which  property  may 
be  put  have  been  limited  and  also  prohibited. 
Thus,  the  manufacture  of  bricks ;  maintenance  of 
a  livery  stable  ;  a  dairy  ;  a  public  laundry  ;  regulat- 
ing billboards:  a  garage;  the  installation  of  sinks 
and  water  closets  in  tenement  houses ;  the  exclu- 
sion of  certain  businesses ;  a  hay  barn,  wood  yard, 
or  laundry ;  a  stone  crusher,  machine  shop,  or  car- 
pet beating  establishment :  the  slaughter  of  ani- 
mals ;  the  disposition  of  garbage  ;  registration  of 
plumbers  ;  regulating  the  height  of  buildings  ;  com- 
pelling a  street  railway  company  to  change  the 
location  of  its  tracks ;  prohibiting  the  discharge 
of  smoke ;  the  storing  of  oil ;  and,  generally  any 
business,  as  well  as  the  height  and  kind  of  build- 
ing, may  be  regulated  by  a  municipality  under 
power  conferred  upon  it  by  the  legislature. 
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NEWS  OF  THE  SOCIETIES 


>..v.  I. -,-17— CITY  MANAGERS  AS- 
riOCIATlON.  Annual  cunvention  at 
Cincinnati.  O.  Executive  Secretary. 
Harrison  G.  Otis,  812  Tribune  Bldg.. 
New    York  City. 

.\ov.  18-19  —  AMERICAN  ENGl- 
.N'EEllING  COUNCIL.  Organization 
meeting.      Wasliington,    D.    C. 

Nov.  18-10— FEDEn.\TED  AMERI- 
CAN ENGINEERING  SOCIETIES. 
Annual  meeting.  New  York;  Wash- 
ington,   D.    C. 

U»-o.  7-10— AMERICAN  SOCIETY 
OK  Mi;CHANlC.\L  ENGI.N'EEUS.  An- 
nual meeting.  New  York.  Secretary, 
29    \V    o!ith   St.,   New    York   City. 

Dec.  9 — THE  BROOKLYN  ENGI- 
NEERS' C.  UB.  .\nnual  Meeting, 
election   of  officers. 

Dec.  13-16 — AMERICAN  ASSOCIA- 
TION OF  STATE  HIGH\VAY  OFFI- 
CI.\LS.  Annual  convention.  Wash- 
ington.  D.    C. 

Dec.  16-17— THE  KANSAS  ENGI- 
NEERING SOCIETY.  Annual  meet- 
ing.    Topeka.  Kansas. 

Jnn.  iT,-.:-.  1»::i— THE  AMERICAN 
WOOD  PUESEKVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 
later. 

Jan.  :J5-27 — ASSOCIATED  GENE- 
R-A.L  CONTRACTORS  OF  AMERICA. 
Annual  convention.  Washington. 
D.    C;    New    Orleans. 

Keb.  7 — AMERICAN  RO  \U  BUILD- 
ERS' ASSOCIATION.  Annual  con- 
vention. Coliseum.  Chicago.  E.  L. 
Powers.  11  Waverly  Place.  New 
York    City. 

AMERIC.\N      \V.\TKH\VORKS     .\SSO- 
CI.4TIOX,   NEW   YORK    SECTION 

The  New  York  Section  of  the  Amer- 
ican Water  Works  Association  held  its 
regular  monthly  meeting  at  Hotel  Mc- 
.Alpin  October  20.  More  than  seventy 
members  and  guests  were  present  and 
after  luncheon  was  served  the  meeting 
was  addressed  by  President  William 
W.  Brush,  chief  engineer  of  the  De- 
partment of  Water  Supply.  Gas  and 
Electricity,  New  York  City,  and  by 
Beekman  C.  Little,  president  of  the 
.American  Water  Works  .Association. 
The  principal  address  was  made  by 
Professor  George  C.  Whipple,  of  Har- 
vard University,  on  eight  months  in 
Europe  with  the  Red  Cross  societies, 
in  which  he  gave  information  concern- 
ing the  water  supply  and  sanitary 
methods  and  conditions  in  the  war 
zone. 


Millie  of  tlic  pio.spcctivc  work  of  his 
successor,   Colonel    F.    F.    Longley. 

During  his  stay  abroad,  Professor 
\\  hippie  gave  special  attention  to  sani- 
tary surveys,  water  supply  studies  and 
public  healtli  education.  The  public 
water  supplies  in  the  European  coun- 
tries, especially  in  Roumania,  are  de- 
plorable, in  some  cities  there  being 
none  whatever.  In  Roumania  and 
i>ther  parts  of  Europe  (affected  more 
tlian  others  by  the  war)  filter  plants 
and  pumps  arc  out  ot  use  entirely  on 
account  of  the  lack  of  small  parts 
which  cannot  I'O  obtained  at  any  price. 

There  is  very  little  public  health  ed- 
ucation in  Europe  outside  of  England. 
"Some  instruction  in  the  sul)ject  is 
given  in  medical  schools,  but  this  is 
i)y  doctors  and  is  quite  inadefpiate,  es- 
pecially all  my  sanitary  lines.  Profes- 
sor Whipple  says  that  it  is  possible 
that  a  school  of  public  health  will  be 
established  in  Switzerland,  which  may 
be  a  govenunent  school,  or  it  may 
1  ecome   international   in    character. 

He  also  stated  that  the  League  of 
Red  Cross  Societies,  in  conjunction 
with  the  Tuberculosis  Commission  of 
the  Rockefeller  Foundation,  is  carrying 
en  a  public  water  supply  study  in 
France. 

Colonel  Longley  is  now  engaged  on 
a  glossary  of  terms  used  in  sanitation 
and  public  health. 


DISCUSS     HOISING     CONDITION     AT 
DETROIT 

Dr.  Henry  F.  Vaughan.  health  com- 
missioner of  Detroit,  announces  that 
a  national  conference  of  health  offi- 
cers to  consider  housing  questions  will 
open  at  Detroit,  Mich.,  on  November 
30. 


I.,OMSI.\NA     EKfill^EKItl.'MG 
SOCIETY 

At  the  regular  meeting  of  tiiis  society 
held  Monday,  November  K,  M-".  iolin 
Kiorer  spoke  on  'The  I*roposed  Sepa- 
ration of  the  Red  and  Atciiafalaya 
Uivers  from  the  Mississippi  and  Its 
Effect  on  Flood  Heights." 


PPOFE^s^H      WHIPPLE      .\DDRESS- 

ES    AMERICAN    W.VTER   AVORKS 

.VSSOCI.VTION 

At  the  meeting  of  the  New  York 
section  held  in  New  York  City  on 
October  20,  Professor  George  C  Whip- 
ple of  Harvard  University,  for  the 
past  eight  months  chief  of  the  Depart- 
ment of  Sanitation  of  the  League  of 
the  Red  Cross  Societies,  with  head- 
ouarters  at  Geneva.  Switzerland,  out- 
lined  some   of    his    work   abroad    and 


FIFTH    INDUSTRL-VL,    S.4FETV 
CONGRESS 

.Among  the  speakers  at  this  congress, 
to  be  held  December  6-9,  under  the 
direction  of  the  State  Industrial  Com- 
mission, at  Syracuse,  N.  Y.,  will  be 
Dr.  R.  M.  Little,  director  of  the  Amer- 
ican Safety  Institute,  New  York  City; 
C.  H.  Thompson,  safety  engineer,  East- 
man Kodak  Company.  Rochester;  C. 
L.  Smith,  safety  engineer  of  the  Car- 
borundum Company,  Niagara  Falls. 

The  students  of  the  Syracuse  School 
of  Oratory  will  present  moving  pic- 
tures, tableau.x  and  pageants  to  demon- 
strate  safe   and  unsafe   practices. 

Willard  A.  Marakle  of  Rochestei;  is 
chairman  of  the  committee  on  invita- 
tions and  publicity  and  Mark  A.  Daly 
of  Buffalo  is  chairman  of  the  program 
committee. 


VOItK      KN<;i\KKRi\(;      S<KIKT1 

The  Engineering  Society  of  York, 
Pa.,  voted  on  October  IH  to  join  the 
Federation,  and  the  Washington  So- 
ciety of  Engineers  took  similar  action 
on  October  20. 


DETUOIT     ENGINEERING     SOCIETY 

The  Detroit  Engineering  Society  has 
appointed  D.  J.  Sterrett  to  represent  it 
at  the  meetin'r  of  the  Comiril.  and  the 
Buffalo  Engineering  Society  has  ap- 
pointed W.  B.   Powell. 


The  Florida  Engineering  Society  has 
appointed  L.  R.  McLain  as  its  repre- 
sentative at  the  Council. 


.V.MERICAN     INSTITUTE    ELECTRJ- 
C.\I.    EXilNEERING 

The  board  of  directors  of  the  Amer- 
ican Institute  of  Electrical  Engineers 
lias  appointed  the  foUowin'..;  members 
of  the  Institute  on  the  American  En- 
gineering Council:  Comfort  A. 
.Adams,  Cambridge,  Mass.;  A.  W.  Ber- 
resford,  Milwaukee,  Wis. :  H.  W. 
Buck.  New  York;  F.  L.  Hutchinson, 
New  York;  W.  A.  Lavmav  St.  T  onis. 
Mo. ;  William  McClellan,  Philadelphia, 
Pa. ;  L.  F.  Morehouse,  New  York ;  L. 
T.  Robinson,  Schenectady.  N.  Y. ; 
Charles  S.  Ruffier,  New  York;  L.  B. 
Stillwell,  New  York ;  Calvert  Townley. 
New  York. 


HIGHW.4Y    CONTRACTORS    FORM 
ORG.\NIZ.\TION 

The  Pennsylvania  highway  contrac- 
tors recently  held  a  meeting  in  Harris- 
burg  and  appointed  a  temporary  com- 
mittee to  draft  a  constitution  and  by- 
laws and  prepare  other  details  for  the 
organization  which  is  to  be  known  as 
the  Associated  Pennsylvania  Highway 
Contractors.  Sixty  contractors  were 
present.  H.  H.  Wilson  of  Winston  & 
Co.,  has  been  made  chairman  and  E. 
J  Harding  of  the  Associated  General 
Contractors  of  America  will  assist  in 
perfecting  the  permanent  organization 
cf  the  association. 


VMERICAN    SOCIETY    OF    AGRICUL- 
Tl  RAt,    ENGINEERS 

The  southern  section  of  this  society 
held  a  two-day  meeting  in  Memphis, 
Tenn.,  on  August  30  and  31,  devoting 
its  attention  to  agricultural  engineering 
problems  as  they  are  found  in  the 
South. 

Among  the  papers  presented  were 
"Methods  of  Conducting  Drainage  Ex- 
tension Work  in  the  South,"  by  S.  H. 
McCrory,  engineer  in  charge  of  r';ral 
engineering,  Washington,  D.  C. ;  "Dy- 
namiting," by  P.  H.  Williams,  Mem- 
phis. 

The  closing  afternoon  of  the  meet- 
ing was  devoted  to  inspection  of  the 
experimental  work  being  carried  on  un- 
der the  supervision  of  C.  E.  Ames,  as- 
sistant director  at  the  branch  experi- 
ment station  at  Holly  Springs.  _  Miss. 
These  experiments  have  to  do  with  re- 
claiming and  conserving  land  by  the 
use  of  terraces  in  connection  with  cer- 
tain special  devices  for  preventing 
erosion. 


CHICAGO   SAFETY   COUNCIL, 

A  series  of  addresses  and  instruc- 
tions in  safety  principles  and  practices 
is  to  be  given  to  managers,  engineers, 
superintendents,  safety  department  {em- 
ployees and  others  interested  by  the 
Chicago  Safety  Council,  which  was  or- 
ganized by  the  Chicago  Association  of 
Commerce. 


Vsi;;;,,,.   VVm   M.Clarkc;  l.rs,   v.cc- 

lary  ir.as.ir.v.    I- rank    Hrrnun. 
%MI  lll«   \N    HOCIIOTV    i.r    MionivN- 

nuHtiuK  ..f  .lu-  Anu-rica,.  S..c.cty  of 
Mccl.auiial  l.nninccrs  DccnnlHr  .0, 
N.-NV  York  lity.  will  1>«-  "  I  rans|.n.  ta- 
li,,,, ..  i,H-h„linK  railroads,  waterways 
f'.,.lVrs  n.otor  trucks  and  llu-  tcrnunal 
nrol.lnns  in   New   Yi)rk  City.    . 

The   professional   section   topus   will 
i.H-l.ule    fnels.   niacliine   sliop.   nu.naKcv 
„u-nt.    railroad,    textile,    power,    wood 
vvorkini:.   researeli.  design    aiu    miseel- 
,a,u-..„s  suhjeets.     L.    l'.   nreckenr.d«e 
will  speak  on  tlie  "I'uel  Supply  of  the 
World."    The  manaKenuut  section  will 
exploit   the   life  and   work  of   the  late 
Heurv   1-  (iantt.     The  principal  tj.pics 
of  tlie  railroad  section  will  be  '  Sjatic 
.Adjustment  of  Tracks  on  Curves,     by 
U.  Kksernian;  "Increasing  Capacity  ot 
•Old  Locomotives,"  by  C.  U.  Smith,  and 
•'Modernizinu   Locomotive    1  ermmals 
by  Georne  W.  Rink.     At  the  research 
session    D.    K.  -I'oster    will    speak    on 
•The    Flow    of    Fluids    through    1  ipc 
Lines,  and  the  Effect  of  Pine  Line  Fit- 
tings."    N.  W.  Akimoff  will  speak  on 
"Foundations  for  Machinery." 

AJHEHICAIV     ASSOCIATION    of 
KNGIMCKUS 

Gardner  S.  Williams  addressed  the 
ooening  fall  mcetinR  of  the  Ann  Arbor 
Chapter.  October  7.  on  "The  Power 
Possibilities  of  the  Great  Lakes-St. 
Lawrence  Waterway."  James  S.  Bow- 
man of  the  Fargo  Engineering  Co., 
lacksoi,  M>b  snokc  of  the  need  for 
'  --eater  "restriction  in  the  development 
of  power  in  the  National  parks. 

Dunsmuir.  Cal.,  has  recently  organ- 
ized a  chapter  with  the  following  of- 
ficers-   L.  H.  Taylor,  president;  G.  M. 


CDIILK.      WOKKS 


Taylor,     first     vice-president ; 

Parker,    second    vice-president 

Standlcv,    secretary-treasurer. 


V. 
L 


WKSTKKN  so<ii:t>    OK  t:\- 

The  Journal  of  this  society  is  to  be- 
come a  monthly  beginning  witli  the  Oc- 
tober issue.  It  will  give  less  attention 
to  matters  of  general  engineering  in- 
terest fully  covered  in  the  weekly  engi- 
neering press,  give  immediate  reports  of 
the  month's  meetings,  keep  the  mem- 
bership completely  in  touch  with  the 
work  of  each  committee  and  will  cer- 
tain in  full  such  technical  papers  as 
are  of  certain  general  interest  to  the 
membership,  revising  and  giving  ab- 
stracts of  the  others. 


PERSONALS 


Allen.  J.  J.,  director  of  the  research 
laboratories,  American  Society  of 
Heating  and  Ventilating  Engineers, 
has  been  appointed  consulting  engineer 


.„,  ventilation  U,  the  chief  engineer  of 
the  New  York  and  New  Jersey  com- 
,„issions  in  charge  of  the  construction 
,,f  tlu-  Hudson  river  vehicular  tunnels. 
Blood  Louis  IL,  formerly  chief  en- 
gineer of  the  Osterlan   Machinery  Co., 

Cincinnati,  has  ned  an  oil,..-  m  ih.ii 

city. 

I'.idwell,  Frank,  has  been  ai»pointed 
executive  sccret.iry  to  Thomas  J  Was- 
srr,  state  highw.iy  engineer  of  New 
Jersey. 

Hardc  J.  M..  is  to  sui)ervisf  the  con- 
struction work  on  the  Carthage  section 
of  the  Cartlia^;.  Cartcrvill.-  .oiurete 
road. 

Carpenter.  L.  (i..  has  been  employed 
by  the  .San  Diego.  Cal..  water  commis- 
sion to  furnish  plans  and  estimates  for 
converting  Dul/.iira  creek  into  a  con- 
duit whicii  will  convey  the  city  water 
supply  from  Dulzura  to  Lower  fJtay. 

Calvert,  Lt.-Col.  L.  L..  formerly  of 
the  construction  service,  U.  S.  Army, 
has  returned  to  his  pre-war  position  as 
chief  engineer  with  the  Tidewater 
Building  Company,  New  York  City. 

Calvert  D.  Gordan,  has  been  ap- 
pointed resident  engineer  in  ^liarge  o' 
the  construction  of  the  I-ort  William 
Paper  Co.,  at  Fort  William.  Ont. 

Cooper,  Sidney  W.,  has  been  ap- 
pointed assistant  division  engineer,  4th 
division.  Alabama  Highway  depart- 
ment. 

Green.  A.  M..  has  Iieen  api)ointed 
engineer   of   Modac   Co..   Cal. 

Holgate.  Henry,  consulting  engineer, 
has  been  retained  by  the  Department 
of  Railways  and  Canals.  Montreal,  to 
report  in  the  power  shortage  m  Trent 
Valley,  Ont.,  and  the  development  of 
crreater  nower  along  the  Trent  canal 
by  the  Hydro-Electric  Power  Commis- 
sion of  Ontario. 

Hoover,  Clarence  B..  has  been  ap- 
pointed engineer  in  charge  of  the  bu- 
reau- of  water  works  extensions  of 
Columbus,   Ohio. 

Johnson,  Dean  A.  N.,  of  the  college 
of  engineering  in  the  University  of 
Maryland,  has  been  appointed  chair- 
man of  the  National  Highway  Council 
of  the  American  Association  of  Engi- 
neers. This  council  will  be  organized 
similarly  to  the  railroad  and  federal 
councils  of  A.  A.  E. 

Lyon,  L.  E..  a  civilian  meml)er  of 
the  army  engineer  staff  in  the  Norfolk 
district,  has  been  commissioned  a 
major. 

Lanasjan,  N.  H.,  commissioned  major 
of  engineers,  has  been  assitnied  to  the 
Fifth  Regiment  at  Camp  Humphreys. 
Lawso-i.  Wilfred  S.,  has  been  ao- 
pointed  bridge  and  structural  enginecr 
in  the  Department  of  Railways  and 
Canals,  Ottawa. 

Lautz,  George  H..  has  been  appointed 
assistant  engineer  of  the  U.  S.  Forest 
Service,  Washington,  D.  C. 

McCabe,  J.  J.,  has  been  appointed 
general  superintendent  of  a  dam  at 
Decatur,  111. 

Merkt,  01,  formerly  with  Westing- 
house,  Kerr  &  Co.,  has  been  made  as- 
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sistanl  chief  engineer  of  the  American 
Can    Co.,    with    headquarters    in    New 

^'Newcomer,  Col.   Henry  C.  has_been 


■U)i)ointed  division  engineer  of  the  u. 
TZ\nccr  department  with  headcpiar 
•  its  in  New  Orleans.  , 

'"%ZZ\  Bros.  Co..,  of  Arl>n«t'"'.  ^^: 
J  iiave  changed  their  < -.rporate  name 
t.)  Salm<md,  Scrimshaw  &  Co. 

Scott  I  H..  has  been  appointed  di- 
vision eniinee;  for  The  Dalles,  Oregon 

stitf  highway  commission. 

Wh  ttS»rc.  Walter  F.,  has  been  ap- 
posed by  Governor  Edwards  to  serve 

on   the   Stale   Board  of    Public   Utility 
Commissioners  of  New  Jersey. 

■1  „i,,,,a,  H.  M.,  has  accepted  a  com 
mission  as  major  in  an  engineer  reg. 
ment  of  the  U.  S.  Army.         , 

Weldon  K.  Lawrence  has  )"|"<^d  Uk 
Fort  Frances  Pulp  &  Paper  Co.,  Fort 
Frances  Ont.,  as  resident  engmcer  in 
diarge  of  engineering  and  construction 

Wilson,  H.  Lee,  has  been  appointed 
eity  engineer  of  Johnstown,   la. 

Washington,    Walter,    h^^..''^^"  ,^»'- 

pointed  city  ^^^,?^''^\,!:^%Kul' 
ville  Va.,  succeedmg  Shelton,  S.  1  He. 
Macomber,  Grant  C,  ^^''^hitect  and 
engineer,  formerly  at  U  Doyle  Bldg- 
Flint,  Mich.,  has  taken  larger  quarters 
at  61(i  Genessee  County  Savings  Bank 
Bldg.  .  . 

Riley  Lee.  hydraulic  engineer  has 
been  appointed  engineer  for  the  Leav- 
enworth and  Fort  Leavenworth  Wa- 
ter Co.    Leavenworth.   Kan. 

Herr."  Hicro  B.,  died  at  Dillsburg. 
Pa..   September  3. 

Jones.  Louis  B..  on  the  engineering 
staff  of  the  Maine  Highway  Commis- 
sion, died  October  13  at  Portsmouth^ 
N.  H.,  while  attending  a  conference  on 
the  new  interstate  bridge. 

Parker,  Philip  A.  Morley  one  of  the 
leading  engineers  in  the  Federated  Ma- 
lay States,  died  at  Kuala  Lumpur  on 
August  4. 

Thompson,  Emerson,  chief  engineer 
on  bridge  and  canal  work  for  Man- 
uing  &  McDonald,  died  recently  at 
Spokane,  Wash. 

Waters  William,  formerly  of  the  en- 
...ineering  f^rm  of  Baker.  Carpe-ner  & 
Waters.  San  Francisco,  died  October 
16. 

Porter,  S.  D.,  city  engineer  of  Peru. 
111.,  died  at  LaSalle,  111.,  September  12. 
Hen^lerson.  Ernest  G.,  civil  engineer. 
Windsor.  Ont.,  died  October  13. 

Cattell.  Major  William  A.,  consultiuk^ 
engineer,  died  on  October  10. 
GEORGE   H.   INGRAM 

George  H.  Ingram,  vice-president  ot 
Warren    Brothers    Company     Boston, 
died    at    his    residence    in    Nashville.^ 
Tenn..  October  28.  after  a  few  weeks 
illness  with  typhoid  fever      ^'^°p''  ^,f 
association  in  1902  with  Warren  Broth- 
ers Company.  Mr.  Ingram  had  organ- 
ized the  Nashville  Roofing  and  Paving 
Company  and  was  prominent  in  road 
building    and    pavement    construction. 
He  took  an  active  part  in  all  the  cop 
ventions  of  the  American  Society  for 
Municipal  Improvements.    His  death  i> 
a  serious  loss  to  the  highway  interests 
of  this  country. 
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tXETRAC 

The  Cletrac,  a  light  and  handy  trac- 
tor manufactured  by  the  Cleveland 
Tractor  Company,  weighs  3,400  pounds, 
has  a  speed  of  1  to  5  miles  per  hour, 
is  90  inches  long,  50  inciies  wide  and 
52  inches  high  and  is  operated  by  a  4- 
cylinder  motor  with  4-inch  bore  and 
o%-inch  stroke  that  develops  a  draw 
bar  h.  p.  of  12  and  a  belt  h.  p.  of  20, 
with  20  per  cent  emergency  reserve.  It 
IS  provided  with  two  50  x  8-inch  cater- 
pillar tracks,  reducing  the  load  on  the 
ground  to  4  V^  pounds  per  square  inch. 

It  is  especially  recommended  for  road 
building  operations  and  it  replaces  G 
to  8  horses  or  mules  in  hauling  grading 
and  dragging  machines,  plows  and 
trailers.  It  is  also  useful  for  general 
construction  work,  hauling  heavy  truck 
loads  over  poor  roads  and  extricating 
them  from  bad  places  as  well  as  for 
handling  heavy  timbers,  moving  ma- 
chinery and  even  for  operating  rook 
crushers  and  concrete  mixers  in  emer- 
gency. It  operates  well  over  rougli 
and  soft  roads  and  on  steep  grades, 
and  is  of  sturdy  construction. 

It  is  useful  to  replace  switch 
engines  and  spot  freight  cars  for  load- 
ing and  unloading,  and  is  very  conve- 
nient for  hauling  heavily  loaded  trucks 
over  bad  roads,  and  for  pulling  them 
out  of  soft  or  rough  places  that  stall 
them  when  they  can  ])ass  elsewhere 
over  good  roads. 

The  street  commissioner  of  Union 
City,  Pa.,  reports  that  one  of  these 
tractors  has  been  used  for  all  road 
and  street  work,  much  of  it  on  un- 
paved  streets,  and  during  the  month  of 
September,  when  it  was  in  service  10 
days,  the  total  expense  for  gas,  oil, 
nnd  other  incidentals  was  $39.80,  while 
the  cost  of  horses  for  doing  the  same 
work    would     have    been    $264.      The 


mayor  of  Athens,  Tex.,  writes  that  he 
estimates  the  saving  of  a  Cletrac  over 
equivalent  mule  service  to  be  $11  per 
day. 

VAI.K    SFIK    (it:ARE}D    CHAIN 
BLOCK 

This  hand  hoist  is  especially  con- 
venient and  efiicieiit  for  lifting  heavy 
weights  of  moderate  dimensions  that 
have  to  be  Irequently  raised  to  a 
small  height  where  labor  is  expensive. 
It  is  adapted  to  he  used  in  a  fixed  po- 
■iition  or  to  be  attached  to  a  trolley 
and  is  very  rapid  in  operation. 

It  is  built  in  seventeen  sizes  of  V4. 
ton  to  40  toas  capacity,  each  of  them 
being  tested  at  the  shop  by  lifting  a 
load  of  3,300  pounds  per  ton  rating. 

One  man  pulling  80  pounds  on  the 
operating  chain  easily  and  quickly  lifts 
a  1-ton  load  willi  a  minimum  friction. 
The  block  holds  the  load  wherever  it 
is  kept  and  only  lowers  it  when  the 
chain  is  pulled  for  that  purpose. 

The  block,  which  is  here  shown  with 
the  case  removed,  is  designed  on  the 
planetary  gear  system  by  which  the 
load  is  distributed  equally  on  every 
tooth  of  every  gear  and  their  bearings, 
thus  reducing  the  wear  to  a  minimum. 
Pulling  the  hand  chain  revolves  the 
sprocket  wheel  and  the  pinion  A  keyed 
to  its  axle,  thus  operating  the  two  in- 
termediate gears  BB  that  mesh  into  the 
internal  gear  D  at  H  and  operate  the 
pinion  cage  E  and  sheave  F  which  lifts 
the  load.  Friction  is  reduced  by  roller- 
bearings,  equilibrium  is  maintained  by 
the  balanced  pressures  no  matter  what 
the  position  of  the  load,  and  the  whole 
device  is  very  compact  and  is  pro- 
tected by  the  exterior  case  that  en- 
closes all  the  mechanism. 


I'OKTAFLK 
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The  new  type  WK-32  air  compressor 
anufactured  by  the  Sullivan  Machine 
1  "ompany  is  operated  by  an  electric  mo- 
lor  with  a  short  belt  drive  and  idler 
pulley.  The  compressor  itself  is  a 
class  WG-6  Sullivan  single-stage  com- 
pressor with  inlet  valve  unloader 
which,  when  run  at  constant  speed, 
maintains  the  pressure  by  the  action  of 
tlie  pilot  valve,  shown  on  the  side  of 


sitk  geared  chain   HLucK 

the  air  cylinder.  When  the  pressure 
exceeds  the  required  amount  the  pilot 
valve  raises  the  inlet  valv€s  from  their 
seats  and  allows  the  piston  to  recipro- 
cate without  load  until  the  pressure 
falls  and  releases  the  pilot  valve. 


The  inlet  and  discharge  valves  arc 
of  the  improved  Sullivan  wafer  pattern 
consisting  of  thin  spring-steel  rings 
held  in  place  by  springs  and  providing 
wide  port  openings  with  short  valve 
travel,  thus  giving  excellent  volumetric 
efficiency. 

The  air  cylinder  is  cooled  by  a  Hop- 
per jacket  filled  from  a  bucket.  The 
main  working  parts  are  oiled  by  the 
splash  system.  Either  direct  or  alter- 
nating current  motors  can  be  supplied 
and  the  compressors  are  from  100  to 
250  cubic  feet  of  air  per  minute 
capacity.  The  complete  equipment  is 
mounted  on  a  structural  steel  frame  or 
truck  and  covered  by  a  metal  canopy 
with  canvas  side  curtains. 
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Tunnel  Shells* 
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Steel  forms,  travelers,  and  concreting   operations  in  the  four  tunnels  under 
the  East  river.  New  York.    Difficulty  experienced  in  setting  forms  on  curves 
and  to  provide  for  variations  from  line  made  in  driving  the  tunnel.     The  con- 
crete lining  was  placed  in  six  successive  operations. 


The  four  dnublc^rack  subway  crossings  of  the  the  feet  of  the  shafts  and,  exccptmg  a  small 
East  river.  Nfw  York,  at  60th  street,  at  14th  quantity  handled  by  the  pneumatic^ conveyor  sys- 
street.  at  Old  Slip  and  at  Whitehall  street,  in-  '  '  <  -       i  i  -- - 


volved  the  construction  of  about  61,100  linear 
feet  of  single-track  tunnels,  including  17,500  feet 
of  cast  iron  tubes  driven  by  the  shield  method 
under  the  river  bed  and  adjacent  to  it  which, 
after  completion,  were  lined  with  concrete  having, 
in  the  arch,  an  average  thickness  of  .about  14 
inches,  and  extending  about  6  inches  beyond  the 
projecting  ribs  of  the  cast 
Iron  segments. 

The  circular  inner  surface 
of  the  arch  concrete  has  in 
general  a  diameter  of  about 
lSy2  tVct.  Below  the  spring- 
ing line  the  horizontal  clear 
width  of  the  finished  tunnel 
is  diminished  by  the  con- 
struction of  the  duct  benches 
which  in  cross-section  have 
rectangular  offsets  extending 
down  with  vertical  faces  to 
the  horizontal  Invert  con- 
crete on  which  the  track  is 
laid. 

The  total  concrete  in- 
volved in  the  tunnel  lining 
amounts  to  a  little  more  than 
two  cubic  yards  per  linear 
foot  of  single  track,  and  is 
nominally,  as  stated  in  the 
previous  article,  p  r  o  p  o  r  - 
tioned  1:2:4  of  cement,  sand 
and  gravel  up  to  ■>4-lnch  di- 
ameter It  was  mixed  in 
drum    machines    located    at 


tern,  was  delivered  by  dump  cars  drawn  by  elec- 
tric mine  locomotives  to  the  points  where  used. 


•Part  T.  Mixine:  and  Tranfiiort- 
inij  Corn-rele.  was  published  Sep- 
•  t^mber  IS.  pAge  2i~. 


ADJUSTMENT   OF   FORMS 

One  of  the  most  essential  functions  of  the  con- 
crete lining  was  to  provide  additional  insulation 
for  the  third  rail,  which  required  a  minimum  of 
at  least  1  inch  and  preferably  2  inches  of  cover- 
ing.     Owing   to   the   Impos- 
sibility of  driving  the  tunnel, 
in  shield  excavation,  with  ex- 
act accuracy,  the  alignment 
of  the  cast  iron  lining  varied 
somewhat  and  difficulty  was 
experienced,    on    the    sharp 
curves,  in  setting  the  forms 
so  as  to  overcome  the  irreg- 
ularities, clear  all  of  the  pro- 
jections and  give  a  sufficient 
body  of  concrete  to  properly 
enclose    the    projecting    ribs 
of   the   cylindrical    segments 
and    the    angle    of    the    duct 
banks.     The  rigidity  of  the 
heavy  forms  made  it  difficult 
to  spring  then,,  and  the  entire 
length   had    to   be    adjusted, 
causing  more  labor  and  delay 
than    would    have    been    the 
case  with  a  flexible  construc- 
tion more  easily  adapted  to 
local  variations. 

On  tangents  the  varlation.- 
wcre  overcome  in  some  cases 
by  raising  the  entire  traveler 
or  by  shifting  the  tracks, 
and    in    some    cases    slight 


SIDE  WALL  CONCRETK  ENCLOSING 
DEEP  PaBS'  AND  FLANGES  OF  CAST 
IPvON   SEGMENTS 
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changes  of  alignment  were  found  necessary.  After  on  the  preliminary  high  level  track.  When  this 
they  had  been  made,  the  forms  were  adjusted  concrete  was  several  days  old  the  24-inch  service 
without  difiticulty  except  on  the  curves  of  275-feet  track,  on  which  spoil  and  materials  were  handled 
and  300-feet  radius,  w  here  special  forms,  20  feet  by  electric  mine  locomotives,  was  laid  on  the  cen- 
long.  were  made  curved  to  the  required  radius,  ter  line  of  the  invert  and  a  r)-foot  track  was  laid 
Before  these  were  provided  considerable  difficulty  there  concentric  with  it,  on  which  were  operated 
had  been  experienced  in  trying  to  force  the  regu-  the  travelers  from  which  the  concrete  was  deliv- 
lar  forms  into  position  by  wedging,  jacking  and  ered  for  the  remainder  of  the  lining,  which  was 
other  difficult  operations.  built  in  Blaw  steel  forms. 

Wherever  there  was  any  eccentricity  between  The  concrete  for  the  second  courses  was  depos- 
the  forms  and  the  lining,  the  reduced  clearance  ited  behind  wooden  forms  made  in  short  sections 
on  one  side  impaired  the  efftciency  of  spading  and  that  could  easily  be  lifted  by  hand.  The  hori- 
made  it  more  difficult  to  insure  maximum  density  zontal  lagging  boards  were  nailed  to  vertical  ribs 
of  concrete  and  particularly  hard  to  force  the  about  12  inches  apart  that  were  notched  at  the 
concrete  up  against  the  stiffening  ribs  and  flanges  lower  ends  to  offset  the  apron  course  and  were 
of  the  cast-iron  segment,  where  some  voids  oc-  fastened  to  top  and  bottom  longitudinal  pieces 
curred  that  were  subsequently  filled  with  grout.        against  which  inclined  braces  were  set,  holding 

them  in  place  and  still  giving  clearance  for  the 
tunnel  cars  and  locomotives. 

In  the  third  operation,  the  duct  benches  were 
built  up  to  about  4  feet  above  the  top  of  the  in- 
vert and  to  the  bottom  of  the  duct  tiles. 

In  the  fourth  operation  the  duct  tiles  were  laid 
in  cement  mortar,  with  slightly  different  arrange- 
ment on  opposite  sides  of  the  tunnel. 

In  the  fifth  operation,  the  banks  of  duct  tiles 
were  enclosed  in  concrete  which  protected  the 
tops  with  a  horizontal  surface  forming  a  narrow 


CONCRETING  OPERATIONS 

The  concrete  lining  was  placed  in  six  successive 
operations,  as  shown  in  the  cross  section,  which, 
although  for  a  tunnel  in  rock  without  cast  iron 
lining,  gives  the  correct  method  of  placing  the 
concrete  in  all  tunnels  of  this  work;  the  limits  of 
the  courses ;  and  the  order  of  the  operations  in- 
dicated by  the  joint  marks  and  by  the  sequence  of 
the  numerals.  The  drawing  is  also  of  interest  in 
that  it  shows  the  special  lead  sheet  introduced  at 


all  expansion  joints,  25  feet  apart,  to  prevent  the  sidewalk  and  was  continued  up  above  it  3  feet  al 
possibility  of  leakage  through  the  construction  a  curved  side  wall  reaching  to  the  spring  line.  The 
joints.  ^^''i     steel  forms  in  which  this  course  was  concreted 

Concrete  for  the  invert,  with  a  horizontal  upper  were  stiffened  by  wide  vertical  transverse  plates, 
surface  about  6  feet  wide  and  depth  of  about  19  making  a  frame-work  suspended  from  the  over- 
inches  at  the  center  point,  was,  in  the  first  oper-  hanging  caps  of  the  traveler  and  adjustable  by 
ation,  dumped  in  position  in  the  bottom  of  the  turnbuckle  struts  by  which  they  were  moved  out 
tunnel  without  forms  and  the  upper  surface  was  horizontally  to  the  required  position  for  receiving 
screeded  to  a  horizontal  in  lengths  of  about  100  jthe  coacrete,  or  were  withdrawn  transversely 
feet  by  15-man  gangs  advancing  about  80  feet  per  from  it,  thus  stripping  the  forms  from  it  after  it 
eight-hour  shift.  had  set. 

In  the  second  operation,  sections  number  2  on  In  the  sixth  operation  the  arch  concrete  was 
opposite  sides  of  the  tunnel,  called  the  aprons,  shoveled  into  place  between  the  permanent  cast 
were  made  in  light  wooden  forms  through  which  iron  lining  and  the  semi-cylindrical  steel  forms, 
the  concrete  was  delivered   from  cars  operating     which  consisted  of  curved  plates  put  in  position 

from  the  bottom  up  as  the  work  ad- 
vanced and  supported  on  transverse 
steel  ribs  braced  together  to  form 
units  20  feet  long.  These  units  were 
supported  at  the  ends  and  at  inter- 
mediate points  on  the  transverse 
caps  of  the  traveler  and  were  set  to 
receive  the  concrete  or  stripped  from 
it  by  the  adjustments  in  the  sup- 
ports. Usually  five  units  were  used 
together  for  the  construction 'of  100- 
foot  lengths  of  lining,  which  were 
^a  concreted  by  a  l5-man  gang  in  from 
two  to  three  eight-hour  shifts. 

The  form  travelers  were  built 
with  several  bents  of  vertical  posts 
framed  to  top  and  bottom  longitu- 
dinal sills  and  carried,  in  each  bent, 
horizontal  transverse  caps  that  over- 
hung at  each  end  ar.d  supported  the 
working   platform    or    the    concrete 

si:o.-u'N-CK  OF  coNcriKTiXG  OPKRATioxR  PHowx  Bv  ^°^^^  ^^  ^o^^-     ^^etwccn  the  vertical 

NUMRKALs  AND  i^AniAi,  coxfeTRUCTiON  JOINTS  posts  and  undcr  the  caps,  there  was 
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siil'lu  iiiit     il(;ii;iiu  f    liir     tin-    iii;iltri;il    cais    ;iii<l 
loKtmotivi^  Ii;iii(lliiif4  the  spoil,  ((tiurctc  and  ollii  1 
sii|»|>lii'.s  and  inal(  rials,  thus  (•n;d)rmK  the  coiurct 
ill);    to   l>r   carried   mi    wilhrnit    uhstiiK  linj^    (.lli.r 
tunnel   operations. 


Lake    Mirlii^Mii    lo    (iiilf   of    Mrxieo  l»v   Wain 

Ainoiii;  the  many  i)rojeits  for  eanai  imistnu 
tion  l)einj4  ad\<»iale(l  in  all  parts  of  the  ((iuiilr\, 
one  of  the  more  ambitious  oni-s  is  that  ol  linking 
the  (lulf  of  Mexico  with  Lake  .Miehinan  l).\  nuans 
of  thi-  Mississi|)pi  and  Illinois  rivers,  supple- 
mented l)v  ri\er  impro\  enients  and  canals.  The 
last  liid<  in  the  chain  of  the  canals  and  ri\er  locks 
necessary  to  complete  this  project  h.is  now  been 
contracted  for.  this  htiiij;  the  locks  al  Marst'illes, 
Illinois. 


I''()i:ms  a.m.  i;i;.\fi.\v;  yon  i)rf:T  n.WK.s; 


New  Sewage  Treatment  Plant  of  Okmulgee 


By  A.  II.  Kindriek^ 


This  is  the  first  plant  to  be  constructed  and  operated  under  the  new  sanitary 
law  of  Oklahoma.  It  consists  of  a  pumping  plant,  Imhoff  tanks,  dosing  tank, 
sprinkling  filter,  and  sludgs  beds  for  a  million  gallons  a  day. 


The  rapid  growth  of  cities  and  towns  in  Okla- 
homa, where  the  provisions  for  sewage  disposal 
have  not  kept  pace  with  the  increase  in  popula- 
tion, is  causing  serious  pollution  of  the  water 
courses  in  the  state. 

According  to  the  report  of  J.  W.  Evans,  former 
engineer  for  the  State  Board  of  Health,  sixty- 
three  out  of  one  hundred  and  ten  sewer  systems 
had  at  one  time  been  provided  with  some  kind 
of  a  treatment  plant.  Very  few  of  the  plants, 
however,  were  capable  of  producing  good  results 
and  many  of  them  were  al)andoned  after  a  brief 
period. 

At  the  present  time,  judging  from  reports  and 
from  the  writer's  own  observation,  90  per  cent  of 
the  sewage,  from  a  connected  population  of  over 
one-half  million,  is  discharged  into  the  streams 
either  directly  or  after  passing  through  a  treat- 
ment plant,  which,  to  quote  Mr.  Evans,  "does  not 
do  the  sewage  much  harm." 

Sanitary  Laws.  In  1917  the  State  Legislature 
of  Oklahoma  passed  "An  act  to  preserve  the  pur- 
ity of  the  waters  of  the  state."  By  the  provisions 
of  this  act,  all  plans  for  sewer  systems  and  sew- 
age disposal  plants  thereafter  constructed  must 
have  the  approval  of  the  engineer  of  the  State 
Board  of  Health. 

Okmulgee  is  the  first  city  in  the  state  to  com- 
plete and  put  in  operation  a  sewage  treatment 
plant  in  compliance  with  the  new  law. 


History  of  Okmulgee  Improvements.  The  his- 
tory of  sewer  improvements  in  Okmulgee,  until 
the  beginning  of  the  new  work,  is  typical  of  other 
towns  throughout  the  state. 

Okmulgee,  with  a  population  of  17,430,  lies  in  a 
valley  drained  by  Okmulgee  creek,  which  flows 
south  through  the  center  of  the  town  and  empties 
into  Deep  Fork  of  the  Canadian  river.  As  early 
as  1904,  Okmulgee,  then  a  town  of  about  2,000  in- 
habitants, built  water  works  and  sewers  and  con- 
structed a  septic  tank  some  distance  beyond  the 
town  limits.  Both  the  w^ater  and  sewer  systems 
were  extended  from  time  to  time  until  the  town 
grew  out  and  around  the  site  of  the  septic  tank, 
which  became  filled  with  sludge  and  was  aban- 
doned. An  outfall  sewer  about  three  miles  in 
length  vvas  then  laid  to  carry  the  sewage  to  Deep 
Fork.  This  sewer,  a  12-inch  pipe,  with  the  influx 
of  population  due  to  the  oil  industry,  was  soon 
overloaded.      Sewage    from    the    overloaded    out- 


•Siii'frvisinK  Kn^ineer  of  Burns  &  McDonnell   Knsinoor- 
ing  Company 
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fall  was  flowing  into  the  creek  within  the  city 
limits  and  other  outfalls  were  discharging  just 
outside  the  lower  part  of  the  town  at  the  time 
the  new  improvements  were  begun.  After  se- 
curing the  approval  of  the  engineer  of  the  State 
Board  of  Health  to  the  plans  and  specifications, 
contracts  were  let  in  September,  1916. 

NEW    SEWERAGE    SYSTEM 

The  principal  feature  of  the  sewer  extensions 
is  an  intercepting  sewer  of  twenty-one-inch  pipe 
and  smaller  sizes  to  collect  the  sewage  from  the 
overloaded  old  system  and  provide  drainage  for 
new  mains ;  and  a  new  outfall  twenty-four  inches 
in  diameter.  There  are  at  present  thirty-five  miles 
of  main  and  lateral  sewers  connected  to  this  out- 
fall. The  grade  of  the  outfall  is  0.12  per  cent,  but 
even  this  light  grade  is  greater  than  the  fall  of 
the  creek.  It  is,  therefore,  necessary  to  raise  the 
sewage  by  pumping  in  order  to  carry  it  through 
the  treatment  plant  and  discharge  the  effluent 
into  the  natural  drainage. 

The  plant  site  consists  of  six  and  one-half  acres 
of  level  ground  on  the  bank  of  Okmulgee  creek 
about  one  and  one-half  miles  out  of  town. 

Pumping  Station.  The  pumping  station  is  a 
brick  superstructure  over  a  reinforced  concrete 
pit.  The  building  is  19  feet  wide  by  25  feet  4 
inches  long;  the  pit  is  divided  longitudinally  by 
a  water-tight  wall  into  a  screen  chamber  and  a 
dry  pump  pit.  The  sewage  enters  the  screen 
chamber  seven  feet  below  the  natural  ground 
level,  where  it  passes  through  an  inclined  bar 
screen  with  ^-inch  openings.  There  are  three 
vertical  centrifugal  pumps  each  with  a  capacity 
of  five  hundred  gallons  per  minute.  One  pump 
operates  continuously  through  the  night ;  two  are 
in  use  during  the  day  and  a  third  is  in  reserve 
or  used  during  unusually  'heavy  flows.  Each 
pump  is  driven  by  a  seven  and  one-half  h.  p.  motor 
set  in  the  motor  room  above  the  pit.  The  mo- 
tors are  automatically  started  and  stopped  by 
electric  switches  operated  by  floats  in  the  screen 
chamber. 

Imhoff  Tanks.  The  pumps  lift  the  sewage  into 
two  Imhoff  tanks  where  the  normal  sewage  level 
Is  twelve  feet  above  the  original  ground  surface. 
The  two  tanks  are  built  side  by  side  as  one  rect- 
angular concrete  structure  37  feet  2  inches  wide 
by  73  feet  6  inches  long,  outside  dimensions,  and 
26  feet  from  the  top  of  the  gas  vents  to  the  bottom 
of  the  hoppers.     The  outside  walls  are  vertical 


down  to  the  sludge  hopper  and  arc  of  the  buttress 
type.  The  tanks  are  each  17  feet  6  inches  by  72 
feet,  inside,  and  the  sewage  depth  is  22  feet.  Each 
tank  is  divided,  lengthwise,  into  two  settling  com- 
partments, over  a  common  sludge  chamber,  with 
a  6-inch  slot  between  the  overlapping  sloping 
walls.  A  continuous  gas  vent  2  feet  wide  is  left 
between  the  settling  compartments  and  one  foot 
wide  between  the  settling  compartments  and  the 
tank  walls.  Eor  the  convenience  of  the  operator, 
walks  are  built  on  top  of  the  division  wall  and 
also  on  each  side  of  the  central  gas  vent  in  each 
tank. 

The  two  tanks  have  a  combined  settling  capac- 
ity of  97,000  gallons  and  a  sludge  capacity  of 
14,000  cubic  feet.  The  tanks  are  designed  to  treat 
1,000,000  gallons  per  day  with  a  detention  period 
of  two  hours.  The  tanks  are  arranged  for  either 
direct  or  reverse  flow,  suitable  stop  boards  being 
provided  in  the  channels  and  removable  plates  in 
the  inlet  (or  outlet)  weirs.  Scum  walls  extend- 
ing eighteen  inches  below  the  sewage  level  are 
set  two  feet  inside  the  tanks  across  each  end. 

Sludge  Beds.  Two  sludge  beds,  each  40  feet 
by  80  feet,  are  located  one  on  each  side  of  the 
Imhoff  tanks,  with  space  for  future  extensions. 
The  sludge  bed  construction  consists  of  low  con- 
crete walls  within  which  is  a  level  bed  of  sand  six 
inches  thick  underlaid  with  drain  tile  bedded  in 
gravel. 

Dosing  Tank.  The  effluent  from  the  Imhoff 
tanks  flows  to  a  hopper-shaped  dosing  tank 
equipped  with  an  eighteen-inch  siphon,  set  for 
discharging  when  the  effluent  level  is  within  three 
inches  of  the  sewage  level  in  the  Imhoff  tank 
and  has  a  draw-down  of  five  feet. 

Sprinkling  Filter.  The  filters  are  designed  for 
a  flow  of  three-quarter  million  gallons  per  day  to 
operate  at  a  rate  of  two  and  one-half  million  gal- 
lons per  acre  per  day.  The  maximum  head  on 
the  nozzles  at  siphon  discharge  is  eight  feet  and 
the  minimum  is  three  feet.  The  filter  bed  is  com- 
posed of  the  very  hard  and  non-impervious  Joplin 
flint,  ^  inch  to  2j/2  inches  in  size  and  averaging 
53^  feet  in  depth.  The  underdrain  system  is  6- 
inch  split  tile  laid  open  side  down  in  parallel  rows 
ten  inches  apart  on  a  concrete  floor  which  slopes 
to  the  main  drains.  The  main  drains  are  gutters 
of    15-inch   split   tile.      Vent    chambers    are    con- 
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sti  lu  ti(l  ;il  (lir  ends  ol'  the  tile  drains.  Im^IiI  inrli 
sewer  pipe  risers  reach  from  the  vent  chainhers  to 
alxive  the  filter  walls,  with  elhows  turned  to  catch 
thi-  hree/e  from  any  point  of  the  compass. 

Care  and  Operation.  I  nlike  many  towns,  Ok- 
mulgee is  prepared  to  protect  and  care  for  its  in- 
vestment. The  j;roun(ls  have  heen  fenced  with  a 
hif^h  and  slronj^  woven  wire  fence.  The  emhank- 
menls  have  heen  sodded  with  lU'rmuda  grass,  and 
an  operator  is  employed  to  ^wc  the  plant  constant 
attention. 

St)me  trouhle  was  experienced  at  llie  outset 
in  the  operation  of  the  pumping  i)lant  due  to  stop- 
page of  the  screens  on  the  suction  pipes.  This 
stoppage  was  found  to  be  caused  by  cotton  waste 
from  garages  and  machine  shops.  An  auxiliary 
screen  was  put  in  t)utside  the  building  where  the 
coarser  refuse  is  disposed  of.  'J'hc  operator  now 
has  little  difticulty,  after  cleaning  both  bar 
screens,  in  keeping  the  suction  lines  clear. 

l-'oaming  over  in  the  gas  vents  in  the  Imhoff 
tanks  occurred  once,  but  after  thoroughly  break- 
ing up  the  scum  and  reversing  the  flow  it  stopped 
and  has  given  no  further  trouble. 

The  plant  is  producing  a  very  clear  and  stable 
eltluent  and  there  is  no  offensive  odor  in  its  vi- 
cinity. 

The  operation  of  the  plant  is  under  the  direc- 
tion of  T.  P.  Paxton,  Assoc.  M.  Am.  Soc.  C.  E., 
commissioner  of  public  works  of  the  city  of  Ok- 
mulgee. 

The  plant  was  designed  and  construction  su- 
pervised by  Burns  &  McDonnell  Engineering 
Company  of  Kansas  City,  Mo. 


Mosquito  Extermination  at  Greenville,  Texas 

The  city  of  Greenville  on  September  24  passed 
an  ordinance  declaring  mosquitoes  and  the  breed- 
ing of  them  a  nuisance  and  fixing  penalties  for 
certain  specified  offences  in  connection  with  the 
breeding  of  mosquitoes.  Because  of  the  annoy- 
ance and  danger  created  by  the  mosquito,  the 
council  passed  this  as  an  emergency  measure,  to 
take  effect  immediately  upon  its  passage. 

The  ordinance  creates  a  mosquito  district, 
which  includes  all  of  the  city  and  for  a  distance  of 
S'.OOO  feet  beyond  the  corporate  limits.  It  defines 
as  a  mosquito  breeding  or  propagation  place  any 
collection  of  water  in  which  mosquito  eggs  are 
laid  or  deposited,  mosquito  larvae  or  mosquitoes 
are  grown  and  developed,  including  "any  can, 
vessel,  barrel,  gutter,  ditch,  basement,  pool,  reser- 
voir, cistern,  low  place,  hole,  sewer  or  anything 
or  place  holding  water  where  mosquito  eggs  are 
or  may  be  laid  or  deposited."  Any  such  places 
are  declared  to  be  a  nuisance  and  it  is  made  un- 
lawful for  any  person  owning,  occupying  or  in 
charge  of  any  premises  in  the  district  to  permit 
such  breeding  places  to  exist.  Proper  means  and 
precautions  must  be  taken  to  prevent  such  breed- 
ing and  it  is  unlawful  for  owners  of  such  prop- 
erty to  fail  to  destroy  all  mosquito  eggs  and  lar- 
vae on  his  premises.     Wire  screening  of  not  to 


exceed  16-mesh  must  be  jilaced  on  o[)enings  to 
cisterns,  including  gutter  openings,  on  water  bar- 
rels, vessels  or  c(;nductors  which  hold  water. 
( )wners  must  cut  and  destroy  all  weeds  or  other 
vegetable  matter  about  every  collection  of  water 
on  their  premises  where  mosquito  larvae  can 
hide.  Also  weeds  or  grass  in  which  mfjsf|uit(jes 
can  hide. 

Other  means  suggested  in  addition  to  screens 
and  cutting  grass  is  to  stock  all  water  in  l^asin-i 
or  other  depressions  in  the  ground  with  what  is 
kncnvn  as  pot-belly  minnows,  cut  the  grass  along 
the  edges  of  the  water  and  keep  the  surface  of  the 
water  free  from  floating  vegetation.  Where  the; 
water  is  not  intended  for  use,  it  must  be  removed 
from  its  container  within  five  days  after  collect- 
ing there  or  the  container  be  fdled  with  earth  so 
as  not  to  retain  water;  or  failing  this,  the  water 
shall  be  kept  covered  with  kerosene,  crude  oil  or 
any  other  product  of  petroleum  answering  the 
same  purpose. 

Mnes  are  imposed  of  not  less  than  $5  nor  more 
than  $200  for  each  offense,  each  day  being  deemed 
a  sc{)arate  offense. 


Street  Work  in  Fitchburg 


Cost  of  cleaning  streets.     Patrolmen,  pick- 
up sweeper  and  motor  flushers  used.    Oil- 
ing streets.    Assessing  sidewalk  costs. 


Last  year  the  street  division  of  the  Department 
of  Public  Works  of  Fitchburg,  Mass.,  owned  and 
maintained  24  horses,  6  new  horses  being  pur- 
chased during  the  year  and  some  of  the  older  ones 
disposed  of.  On  the  basis  of  three  hundred  work- 
ing days  a  year,  the  cost  per  horse  for  hay,  grain, 
straw,  shoeing,  harness  repairs  and  stable  repair 
was  $2.29  per  horse  per  day,  an  increase  from 
$1.26  in  1916,  the  increase  of  82  per  cent  being 
due  to  the  higher  cost  of  labor  and  supplies.  Hired 
double  teams  are  paid  $1  an  hour,  and  it  is  esti- 
mated that,  with  the  cost  of  supplies  and  labor 
as  they  are  now,  it  makes  little  difference  to  the 
department  from  a  financial  point  of  view  whether 
teams  are  owned  or  hired. 

In  his  annual  report,  David  A.  Hartwell,  Com- 
missioner of  Public  Works,  says  that  with  motor 
trucks  much  more  could  undoubtedly  be  accom- 
plished in  some  lines  of  work  than  with  horses, 
but  "with  the  amount  of  snow  to  be  cared  for 
during  a  usual  winter  it  is  probable  that  the  de- 
partment will  never  be  able  to  do  without  horses." 

The  expenditures  for  street  maintenance  dur- 
ing the  year  1919  totaled  $103,144,  of  which  the 
largest  item  was  $22,096  for  street  and  road  re- 
pairs, and  the  next  largest  item  was  $17,965  for 
cleaning  streets.    All  the  other  items  were  under 
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$10,000  each.  Cleaning  streets  includes  the  work 
of  patrol  men  on  the  principal  paved  streets  in  all 
sections  of  the  city,  one  point  so  cleaned  being 
three  miles  from  the  city  hall.  The  collecting  and 
removal  of  leaves  in  the  fall  months  is  a  large 
item  of  cost. 

An  Elgin  motor-driven  pick-up  street  sweeper 
was  purchased  during  the  year,  the  cost  of  which 
was  charged  to  the  street  maintenance  appropri- 
ation. "The  difificulty  in  securing  a  competent 
operator  who  was  willing  to  stay  hindered  as 
successful  accomplishment  of  results  as  might  be 
possible.  This  machine  does  excellent  work  on 
smooth  pavements  and  fair  work  on  rough  pave- 
ments. The  early  sweeping  each  morning  of  the 
principal  retail  business  streets  before  nmch  traf- 
fic started  aided  the  patrolmen  in  keeping  the 
streets  cleaned." 

For  some  years  past  a  trolley  street  sprinkler 
and  rtusher  was  used  at  a  cost  to  the  city  of  about 
$4,000  a  year.  This  was,  of  course,  limited  to  the 
streets  having  car  tracks  and  was  somewhat  ob- 
jectionable when  there  was  much  traffic  on  the 
street,  and  Mr.  Hartwell  decided  to  discontinue 
this  service  and  instead  use  the  Elgin  sweep€r  to 
supplement  the  work  of  the  patrolmen.  This  plan 
has  been  so  satisfactory  that  there  has  been  no 
complaint  from  dust  on  the  paved  streets  even 
though  very  little  water  has  been  used  for 
sprinkling. 

Says  Mr.  Hartwell,  "I  believe  that  the  time  is 
not  very  distant  when  work  of  the  patrolmen  and 
the  Elgin  sweeper  should  be  supplemented  with  a 
motor-driven  flusher.  I  say  supplemented,  for  1 
believe  that  all  street  dirt  so  far  as  possible  should 
be  picked  up  from  the  street  surface  and  not 
flushed  into  the  catch  basins.  The  cleaning  oi 
catch  basins  is  an  expensive  matter  and  such  work 
should  be  minimized." 

Prior  to  1919,  dust  laying  had  been  paid  for 
partly  by  assessments  levied  on  the  abutters,  but 
last  year  the  council  decided  to  have  all  w^atering 
and  oiling  done  wholly  at  the  expense  of  the  gen- 
eral public,  and  also  to  eliminate  use  of  water  for 
dust  laying  almost  entirely,  using  oil  instead.  It 
is  concluded  from  the  experience  of  this  city  that 
oil  is  much  preferable  to  water  for  laying  dust; 
that  making  two  applications  during  an  ordinary 
season  not  only  keeps  the  dust  laid  but  also  is  a 
substantial  aid  in  keeping  streets  in  repair,  as  the 
oil  prevents  a  large  amount  of  the  erosion  in  times 
of  heavy  rain.  Twenty  tank  cars  of  oil  were  pur- 
chased and  applied  during  the  season.  The  total 
cost  of  oiling  was  $10,600. 

Sidewalks  are  constructed  by  the  city  and  one- 
half  the  cost  levied  against  the  abutting  property. 
The  general  policy  last  year  was  to  use  cement 
for  walks  on  streets  where  there  is  little  grade 
and  tar  compound  on  streets  having  steep  grades 
and  also  for  extensions  of  walks  already  built  of 
that  material.  The  sidewalks  are  maintained  by 
the  city,  the  average  amount  expended  annually 
for  ten  years  preceding  the  war  having  been  $5,- 
500.  In  1919,  the  amount  spent  for  this  purpose 
was  $6,431,  but  the  average  amount  for  the  three 
years  previous  had  been  only  $2,400.     Mr.  Hart- 


well advocates  the  spending  of  more  money  in 
keeping  the  sidewalks  in  good  condition,  believing 
that  "it  is  much  better  to  do  a  liberal  amount  of 
work  of  this  nature  as  may  be  needed,  rather  than 
through  neglect  to  be  compelled  to  settle  damage 
claims.  The  money  spent  in  settling  claims  would 
much  better  be  expended  on  sidewalk  repairs  and 
everybody  would  be  more  saisfied." 


State  Sues  Jersey  City  for  Water  Used 

The  Court  of  Errors  and  Appeals  of  New  Jersey 
has  sustained  a  judgment  of  the  Supreme  Court 
for  $22,885  obtained  by  the  State  against  Jersey 
City  for  the  use  of  water  between  the  years  1912 
and  1918  in  excess  of  that  which  it  had  a  right  to 
use.  The  city  claimed  that  it  had  obtained  from 
the  East  Jersey  Water  Company  the  right  to  di- 
vert 50,000,000  gallons  daily  from  the  Rockaway 
river  and  that  therefore  there  could  be  no  recov- 
ery by  the  state  until  it  had  exceeded  that  amount. 
The  court  held,  however,  that  there  had  been  no 
evidence  to  show  that  the  state  had  authorized 
the  East  Jersey  Water  Company  to  divert  this 
amount  and  that  consequently  the  company  could 
not  transfer  that  right  to  the  city.  This  judg- 
ment was  obtained  under  the  act  of  1907,  which 
permitted  the  state  to  impose  a  license  fee  of  not 
less  than  $1  per  million  gallons  of  water  diverted 
by  municipalities  in  excess  of  the  amount  that  was 
being  legally  diverted  at  that  time,  which  amount 
in  the  case  of  Jersey  City  was  said  to  be  38,400,- 
000  gallons  a  day. 

Two  -days  after  this  decision,  the  State  Board 
of  Conservation  and  Development  granted  to  the 
borough  of  Wharton,  N.  J.,  permission  to  divert 
water  from  the  Rockaway  river  for  the  public  sup- 
ply of  the  borough.  The  conditions  made  by  the 
State  Board  of  Conservation  were  that  the  bor- 
ough pay  to  the  state  the  license  fee  provided  by 
law  and  that  it  divert  not  more  than  500,000 
gallons  a  day. 


Safety  of  Proposed  Seattle  Reservoir 
Questioned 

The  city  of  Seattle,  Washington,  having  an- 
nounced that  it  proposes  to  construct  a  storage 
reservoir  in  a  park  on  Capital  Hill,  north  of  the 
present  reservoir,  residents  in  the  lands  below 
the  proposed  site  have  begun  court  proceedings 
to  prevent  this  because  of  the  danger  to  life  and 
property  which  they  claim  such  constructio'i 
would  create.  Professor  Louis  Carpenter,  of  the 
University  of  Colorado,  after  examining  the  site, 
testified  that  he  found  on  the  site  of  the  proposed 
reservoir  a  clay  and  gravel  formation  saturated 
with  water  and  giving  abundant  evidences  of 
springs  on  the  hillside  ;  also  that  there  was  evi- 
dence of  work  of  burrowing  animals.  In  view  of 
these  conditions  he  considered  that  it  would  be 
unsafe  to  construct  the  reservoir  at  the  site  se- 
lected. 
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The  Si.  Louis  Sewer  System 


By  W.   W.    II..I.HI 


History  of  the  devclopincnt  of  the  system  during  about  seventy  years.  Pres- 
ent jirohleni  is  rehef  of  old  trunk  sewers.     Early  run-off  formulas  are  not 
now  satisfactory.    The  cost  of  sewerage  per  acre  has  been  steadily  decreasing 

for  fifty  years  past. 


.*^t.  I  .(tiiis  w  as  i'(iiiii(K(|  (al)()ul  I  50  years  aj^o)  on 
a  sl(i|)iMj^  hillsiiK'.  and  the  early  city  was  only 
about  four  blocks  (Iccp  and  (.•.xtcndcd  alonj^  the 
ri\(r.  Its  rainfall  was  carried  off  in  the  {^utters, 
and  was  lirsi  enclosetl  in  sewers  across  the  Icvcc, 
which  was  the  scene  of  the  city's  most  important 
development. 

Back  of  this  river  front  slope,  the  present  city 
lies  in  a  series  of  valleys,  generally  trending  from 
west  to  cast,  and  now  includes  a  large  part  of  the 
River  des  Peres  \alley.  which  circles  the  city  on 
the  southwest.  As  the  city  grew  it  spread  west- 
ward up  these  valleys.  This  situation  was  ot 
great  advantage  for  the  builders  of  the  earlier 
part  of  our  sewer  system,  as  it  was  only  necessary 
to  sewer  each  valley  to  the  extent  of  the  city's 
development  at  that  time,  and  the  upper  ends  of 
the  valleys  being  always  rural,  presenting  no 
sanitary  problem,  and  yielding  comparatively 
small  storm  floods,  permitted  our  development 
under  almost  ideal  conditions.  Thus  for  nearly 
fifty  years  our  construction  was  a  steady  west- 
wardly  progress,  paralleling  the  growth  of  the 
city,  and  each  additional  mile  of  main  sewer  in- 
dicating distinctly  the  progressive  development 
in  the  art  of  sewer  construction. 

These  early  sewers  were  of  two  kinds — main 
trunk  sewers,  being  built  almost  entirel}'  of  cut 
stone,  with  some  examples  of  cut  stone  side  walls, 
and  brick  arches.  In  soft  ground,  these  had  tim- 
ber bottoms  of  extraordinary  construction,  in 
some  cases  consisting-  of  twelve  by  thirty  inch 
Cottonwood  logs  thirty  feet  long,  laid  side  by 
side.  The  smaller  sewers  were  at  first  all  built 
of  brick,  generally  of  an  egg  shape  in  the  smallest 
sections,  and  circular  in  the  larger  ones.  The 
minimum  size  of  brick  sewer  was  three  feet  high 
by  two  feet  wide,  and  the  greater  part  of  our  old 
city,  east  of  Jefferson  avenue,  had  sewers  of  this 
character,  being  two  by  three  brick  to  the  extreme 
ends,  .\bout  1870  some  cement  pipe  was  used, 
in  sizes  from  twelve  to  twenty-four  inches.  This 
was  discontinued  about  1875  in  favor  of  tile  pipe, 
and  the  tile  was  used  in  increasingly  larger  sizes 
up  to  the  present  time,  when  thirty-inch  is  com- 
mon, and  thirty-six  inch  used. 

Eventually,  however,  we  ha\e  had  to  pay  the 
penalty  for  our  earlier  advantage  of  progressive 
construction.  Our  progress  reached  the  heads 
of  the  valleys  and  they  were  completely  occupied. 
They  were  also  cotnpletely  sewered,  but  the  sys- 
tems were  not  comprised  in  a  single  engineering 
design  as  we  would  lay  them  out  to-day.  Instead, 
near  the  river  in  each  valley  there  were  old  sewers, 


ina(lc(niat(-  in  size  and  flimsy  in  constructif^n,  and 
at  the  uj)per  end  modern  sewers  built,  both  as  to 
capacity  and  strength,  according  to  the  best 
standards  that  we  have  been  able  to  develop.  The 
intermediate  construction  represented  the  grad- 
ual progress  of  the  art  of  .sewer  de.sign  and  build- 
ing throughout  the  city's  development.  In  the 
central  portion  of  the  city  our  progress  passed 
over  the  ends  of  these  eastern  valleys  into  the 
valley  of  the  River  des  Peres,  and  without  provid- 
ing any  great  improvement  for  that  stream  itself, 
we  have  sewered  in  detail  much  of  the  River  des 
Peres  valley  out  to  our  western  limits.  In  the 
northwestern  and  southwestern  parts  of  the  city 
our  development  has  now  reached  to  the  city  lim- 
its, and  is  only  now  requiring  the  final  sewering 
of  these  outlying  districts. 

L'nder  these  circumstances  it  is  obvious  that 
the  great  problem  of  sew^er  work  today  is  the  re- 
lief of  the  early  trunk  sewers  and  the  east  ends 
of  the  mains  in  each  valley.  A  study  of  one  of 
these  systems  would  show  portions^  based  on 
widely  different  theories  of  design,  and  with  the 
personalities  of  many  city  engineers  and  design- 
ers impressed  on  them.  Some  interesting  records 
of  engineering  opinion  along  this  line  are  pre- 
served in  the  early  reports.  In  1852  the  city  en- 
g:ineer  said,  "I  have  constantly  urged  the  reduc- 
tion of  our  common  sew^ers.  I  regret  to  see  that 
private  drains  are  generally  made  too  large,  and 
in  midsummer  I  apprehend  that  thev  will  be 
found  unclean.  It  should  be  borne  in  mind  that 
small  sew^ers  are  stronger,  cheaper,  and  more 
likely  to  keep  clean.  It  is  true  they  might  be 
made  too  small,  but  we  have  in  "no  instance  so 
reduced  the  dimensions  as  to  come  below  ample 
capacity.  I  have  much  reduced  the  size  of  the 
Seventh  street  sewer,  but  not  until  I  had  care- 
fully observed  the  quantity  of  water  and  calcu- 
lated the  capacity  of  a  sewer  requisite  to  issue 
such  a  flood."  He  then  goes  on  to  explain  at 
length  the  mathematical  formula  resulting  from 
the  study  of  the  mechanics  of  flow.  He  ends  by 
saying  that  "public  anxiety  may  therefore  rest 
assured  that  if  sewers  fail  it  will'not  be  in  conse- 
quence of  their  being  made  too  small."  It  is  in- 
teresting to  note,  however,  that  the  engineer 
failed  to  visualize  the  city  which  w^as  ultimately 
to  be  served,  and  most  of  his  sewers  have  now 
froni  thirty  to  forty  per  cent  of  the  required  ca- 
pacity. 


*.^lis:htly  abbreyiaterl  from  a  paper  before  the  American 
bocipty   tor  Miini.-ipal    Improvements 

TChief  engineer,  Division  of  Sewers  &  Paving,  St.  Louia 
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During  a  later  development,  Mr.  Robert  Moore 
evolved  a  new  table  for  sewer  design,  in  which  the 
sewers  were  to  carry  off  one  inch  of  water  per 
hour,  and  at  no  time. to  run  over  three-fourths 
full.  He  says,  "This  is  equal  to  a  natural  rainfall 
of  two  to  three  inches  per  hour,  depending  upon 
the  declivity  and  the  character  of  the  soil."  Com- 
pare this  with  our  present  design,  providing  for 
a  runoff  of  from  two  to  three  inches  an  hour. 

At  a  still  later  date.  Mr.  Robert  McMath  made 
careful  gaugings  of  the  flow  of  the  St.  Louis  sew- 
ers, and  developed  the  now  famous  "McMath 
Formula,"  which  represented  a  great  advance  in 
sewer  engineering,  but  which  we  have  again  been 
forced  to  discard  in  favor  of  the  more  satisfactory 
"Rational  Method." 

About  1885  the  overcharge  of  the  early  sewers 
began  to  cause  serious  damage,  and  supplemental 
sewers  were  built  in  Avhat  is  now  the  business 
district.  In  1900  and  in  1904  enlargements  of 
the  two  main  valley  sewers,  that  is,  the  Mill 
creek  and  the  Rocky  branch,  were  carried  out, 
but  gave  only  temporary  relief,  and  in  1910  and 
1914  paralleling  sewers  were  constructed  to  bring 
the  total  main  trunk  capacity  up  to  the  amount 
required  under  modern  conditions. 

In  all  of  this  later  work  there  has  also  been  a 
general  change  in  the  character  of  the  materials 
of  construction,  concrete  and  reinforced  concrete 
coming  into  use  for  large  sections,  making  pos- 
sible the  carrying  out  of  great  projects  at  half  the 
cost  of  the  old  massive  masonry  structures.  The 
reinforced  concrete  sewers  of  the  Harlem  Creek 
svstem  were  probably  the  first  extremely  large 
sewers  in  the  country,  and  the  Harlem  system, 
as  a  whole,  probably  still  stands  as  the  largest 
single  reinforced  concrete  sewer,  its  sizes  being 
from  twenty-nine  feet  in  horizontal  diameter  down 
to  twelve,  and  the  total  length  of  the  system  in 
excess  of  seven  miles. 

The  sewer  problem  in  St.  Louis,  while  compli- 
cated in  detail,  is  fortunate  in  the  absence  of  any 
disposal  problem.  The  low  water  flow  of  the 
Mississippi  river  is  forty  thousand  cubic  feet  pei 
second,  or  over  fifty  cubic  feet  per  second  for  each 
thousand  of  population  at  present  The  problem, 
therefore,  is  one  of  handling  enormous  amounts 
of  storm  water,  and  of  carrying  the  sewage  in  the 
same  conduits  without  creating  offence.  This  can 
be  appreciated  from  the  capacities  of  the  Harlem 
creek  sewer  and  of  the  relieved  Mill  creek  sewer, 
which  in  each  valley  will  carry  five  thousand  cubic 
feet  per  second.  At  the  present  time  we  are  ask- 
ing for  funds  to  continue  the  enlargement  of  the 
earlier  sewers,  and  to  replace  some  of  the  original 
brick  sewers  which  are  now  in  dangerous  condi- 
tion. A  bond  issue  of  two  and  a  half  million  for 
this  purpose  failed  to  carry  this  year  by  a  very 
small  margin,  and  undoubtedly  an  issue  for  a 
larger  amount  will  be  voted  shortly. 

Our  problem  of  sanitation  of  the  River  des 
Peres  valley  is  the  largest  and  most  complicated 
which  we  have  yet  had  to  solve,  and  any  satisfac- 
tory solution  involves  very  great  expenditures. 
The  flow  of  this  stream  in  full  flood  exceeds  the 
low  water  flow  of  the  Mississippi  river,  and  por- 


tions of  the  stream,  which  it  seems  necessary  to 
carry  in  conduit,  will  have  a  flood  flow  of  fully 
ten  thousand  feet  per  second.  The  plans  for  the 
work  are  complete  and  work  will  undoubtedly  be 
begun  in  the  next  three  years.  The  estimated 
cost  of  the  whole  project  is  $14,000,000. 

The  cost  of  our  sewers  has  from  the  beginning 
been  divided  between  the  general  public  funds  in 
the  construction  of  public  sewers,  and  the  indi- 
vidual property  holders  in  assessment  by  special 
tax.  District  sewers  were  paid  for  by  bond  issue 
guaranteed  by  the  city,  and  refunded  from  the 
special  annual  tax,  not  exceeding  fifty  cents  on 
the  hundred  dollar  valuation.  At  a  later  date  this 
was  amended,  and  special  tax  bills  for  the  full 
amount  of  the  contract  were  issued  to  the  con- 
tractor for  collection.  This  latter  system  con- 
tinues today,  and  while  it  absolves  the  city  froni 
any  responsibility  in  its  payment,  it  also  makes 
the  issue  of  tax  bills  particularly  liable  to  contest 
and  litigation,  and  their  value  has,  therefore,  con- 
siderably depreciated.  A  return  to  the  earlier 
system,  or  of  special  tax  bonds,  would  be  an 
advantage. 

The  growth  of  the  system,  together  with  its 
cost,  is  shown  in  the  following  table.  Of  the  area 
within  the  present  city  limits,  64  per  cent  is  now 
completely  sewered,  and  an  additional  12  per 
cent  is  provided  with  main  sewers.  Of  the  23  per 
cent  unsewered,  about  5  per  cent  is  in  parks,  so 
it  will  be  seen  that  the  city  is  in  a  very  satisfac- 
tory sanitary  condition,  our  one  great  problem,  as 
mentioned  before,  being  the  sanitaticm  of  the 
River  des  Peres  valley. 

Of  the  total  cost  of  the  sewer  system  to  date 
31  per  cent  has  been  paid  from  public  funds,  and 
the  remainder  taxed  directly  against  the  property. 


TABLE 

L 

Year 

Acres 

Miles 

Cost 

Cost  per  acre 

185.5 

400 

18 

$525,000 

1310 

1877 

3720 

180 

$5,185,000 

1390 

1899 

11,530 

487 

$9,248,400 

802 

1920 

23,700 

878 

$23,512,000 

990 

The  figures  of  cost  per  acre  for  sewerage  are  in- 
teresting in  showing  a  steady  decrease  through- 
out the  seventy  years  of  the  system's  existence. 
The  value  for  1877,  $1,390  per  acre,  is  probably  un- 
balanced, due  to  the  fact  that  it  came  at  the  end 
of  a  period  of  very  heavy  main  sewer  construc- 
tion, with  a  comparatively  small  acreage  charge- 
able. Of  the  cost  of  the  system  to  date,  that  is, 
$23,512,000,  nearly  five  million  dollars  is  charge- 
able to  relief  sewers,  with  which  there  was  no 
corresponding  additional  acreage.  If  no  relief 
sewers  had  been  built,  the  cost  per  acre  would 
now  average  less  than  $800.  This  simply  means 
that  with  the  demand  for  increased  service,  with 
the  provision  of  greater  capacities  and  more 
closely  built  areas,  we  have  still  been  able  to  de- 
crease our  unit  cost  by  the  introduction  of  mod- 
ern economical  methods.  These  decreases  are  un- 
doubtedly due  primarily  to  the  use  of  mechanical 
excavators,  to  the  introduction  of  reinforced  con- 
crete in  large  sewers,  and  to  the  decrease,  up  to 
1916,  in  the  cost  of  factory  made  materials. 
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Water  Supply  for  Private  Land  Developineiit 

A  proposition  has  been  made  to  the  city  council 
of  Wilmington.  N.  C.  by  a  land  development 
company,  that  the  company  lay  a  distribution  sys- 
tem through  its  property,  to  be  connected  to  the 
city  mains,  and  that  the  city  collect  the  lawful 
water  rates  and  turn  them  over  semi-annually  to 
the  company  until  it  has  been  reimbursed  for  the 
expense  of  constructing  the  system.  In  other 
words,  the  company  would  furnish  the  funds  for 
laying  the  mains,  and  the  city  would  purchase 
them  by  turning  over  to  the  company  the  water 
rents  collected  from  the  consumers  along  such 
mains. 

This  is  a  variation  from  the  method  which  we 
believe  is  more  common  of  having  the  mains  laid 
by  the  city  or  water  company,  a  certain  annual 
percentage  of  the  cost  of  such  construction  being 
guaranteed  by  the  development  company,  which 
would  furnish  the  balance,  if  any,  between  such 
annual  rate  and  the  regular  water  rates  collected. 


Hydro-Electric  Power  in  Canada 

Reference  was  made  in  a  previous  issue  of 
PUBLIC  WORKS  to  the  attention  being  paid 
to  the  development  of  hydro-electric  power  in 
France  and  England  as  well  as  in  this  country. 
A  recent  report  from  Canada  states  that  that 
country  possesses  the  greatest  per  capita  water 
power  development  of  any  in  the  world  except 
Norway,  having  19,500.000  horse  power  available, 
with  a  per  capita  development  of  0.26  h.  p.,  as 
compared  with  0.54  h.  p.  for  Norway  and  0.07  h.  p. 
for  the  United  States. 

In  general,  Canadian  water  powers  are  applied 
to  three  uses — municipal  purposes,  manufacture  of 
pulp  and  paper,  and  electro-chemical  and  similar 
processes.  Of  the  developed  water  power  about 
78  per  cent  is  used  for  municipal.  14  for  pulp  and 
paper  and  8  for  electro-chemical  or  similar  proc- 
esses. 


Locks  and  Dams  for  Sacramento  Valley 

The  Sacramento  Valley  Development  Associa- 
tion has  decided  to  ask  Congress  to  investigate  the 
project  of  building  canals  and  dams  on  the  lower 
Sacramento  river  to  serve  three  or  more  purposes, 
namely,  to  conserve  and  store  water  for  irriga- 
tion, to  prevent  the  tidal  backing  up  of  salt  water 
to  points  where  the  stream  is  used  for  irrigation 
purposes,  and  to  improve  the  navigation  possibili- 
ties of  the  river. 

Captain  E.  S.  Jarvis,  United  States  Army,  sug- 
gested either  a  barrier  across  the  Carquinez 
straits,  or  a  dam  across  the  bay  from  Port  Rich- 
mond, estimating  that  the  former  would  cost 
about  $15,000,000,  and  would  make  it  possible  to 
store  800.000  acre-feet  of  water.  All  of  those  in- 
terested in  the  commerce  and  agriculture  of  this 
valley  seem  to  agree  that  something  is  needed  to 
improve  both  navigation  and  irrigation  conditions, 
and  the  general  scheme  pvitlined  seems  to  be  the 


most  feasible  one  suggested.  The  scheme  is  a 
large  one  however  and  will  probably  have  to  make 
progress  somewhat  slowly. 

Reference  has  previously  been  made  to  a  propo- 
sition by  Robert  B.  Marshall  that  the  state  legis- 
lature appropriate  a  half  million  dollars  for  a 
Iircliniinary  survey  and  investigation  of  the  water 
courses  of  the  state  with  a  view  to  formulating  a 
fundamental  state  plan  of  water  storage  and  dis- 
tribution, which  we  believe  is  intended  to  include 
the  Sacramento  valley  improvement  above  re- 
ferred to. 


Snow  Plows  for  Massachusetts  Roads 

'I'he  highway  division  of  the  Massachusetts  De- 
partment of  Public  Works,  which  will  have  charge 
of  keeping  open  the  highways  of  the  state  during 
the  coming  winter,  has  put  it  up  to  the  truck 
owners  to  co-operate  with  the  department  if  they 
wish  to  be  able  to  use  the  roads  continuously  dur- 
ing the  snowy  season.  The  department  has  pur- 
chased 60  snow  plows  for  use  with  heavy  trucks 
and  has  secured  fittings  for  attaching  these  plows 
to  trucks  of  several  different  makes,  but  it  looks 
to  truck  owners  and  freight  shippers  to  operate 
the  plows.  The  legislature  appropriated  $50,000 
to  the  department  for  keeping  open  the  roads, 
and  it  is  apparent  that  this  sum  is  by  no  means 
sufficient  for  furnishing  and  operating  the  trucks 
required  for  this  work. 

In  addition  to  furnishing  the  plows,  the  state 
department  will  provide  engineers  to  .assist  in  ar- 
. ranging  the  work  and  supervising  it  when  the  ac- 
tual plowing  begins.  Commissioner  Cole  has 
asked  the  truck  users  and  owners  of  the  state  to 
notify  him  how  many  trucks  they  are  prepared  to 
supply  for  this  purpose.  Unless  this  is  done  and 
trucks  are  definitely  assigned  for  each  section  of 
road  beforehand  and  prepared  to  have  the  plows 
adjusted  to  them  on  short  notice,  there  will  be 
confusion  when  the  snow  arrives  which  must  re- 
sult in  delay  and  probably  greatly  increase  the 
difficultv  of  the  work. 


Missouri  Good  Roads  Campaign 

A  caravan  of  army  and  navy  trucks  is  touring 
Missouri  with  speakers  that  are  urging  the  pro- 
posed $60,000,000  State  bond  issue  for  the  con- 
struction of  6,000  miles  of  hard  surface  road 
without  affecting  taxes.  The  party  contains  a 
number  of  promient  men  of  all  political  affilia- 
tions and  is  met  with  enthusiasm  all  along  the 
route.  The  speakers  are  supplemented  by  mov- 
ing pictures  of  road  building  in  Missouri  and  by 
the  American  Army  in  France,  and  it  is  explained 
that  the  present  yearly  income  of  about  seven 
dollars  each  for  300,000  automobile  licenses  in 
the  state  will  suffice  to  take  care  of  the  interest 
on  the  bonds  and  that  the  reasonable  increase  of 
automobiles,  which  has  been  125  per  cent  in  the 
last  year,  may  be  expected  soon  to  insure  a  net 
income  of  $3,500,000,  which  will  be  sufficient  to 
retire  the  bonds  and  provide  maintenance  for 
the  road. 
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Deliver  Materials  Now  For  Next  Years  Work 

In  tw:^  of  our  recent  articles  describing  road 
construction  it  was  stated  definitely  that  the 
rapidity  of  the  work  was  due  in  part  to  absence  of 
interruption  caused  by  delay  in  receipt  of  materials, 
these  having  been  delivered  on  the  ground  before 
construction  began  and  drawn  upon  as  a  reserve. 
It  is  probable  that  a  number  of  other  instances 
where  work  was  carried  on  with  a  rapidity  and 
profit  to  the  contractor  this  year,  the  abilitv  to 
draw  upon  a  reserve  pile  of  stone,  gravel,  sand, 


(•(•incut  .'iiKJ  oilier  materials  played  a  very  import- 
;iiil  part.  Tliese  contracttjrs  were  fcjrtunate  in  be- 
ing al^ie  to  make  their  contracts  sufficiently  in  ad- 
vance of  the  coiislruction  season  to  permit  utilizing 
the  interval  by  obtaining  and  delivering  on  the  w^rk 
a  i)art  at  least  of  the  materials  that  would  be  re- 
(|uired. 

A  year  ngo,  we  strongly  recommended  that  the 
winter  months  be  utilized  in  getting  on  the  grouiuls 
.such  materials  as  it  was  practicable  to  obtain  and 
deliver,  and  many  cfjntractors  did  this.  One  oi 
the  arguments  in  its  favor  was  that  the  freight 
service  of  the  railrrjads  was  most  congested  in  the 
.summer  and  least  so  in  the  winter  and  early  spring, 
and  that  the  contractors  coulrl  therefore  (obtain 
better  service  from  the  railrt^ads  in  having  their 
materials  delivered  by  utilizing  this  slack  period. 
Unfortunately  for  many  of  the  contractors,  the 
condition  which  had  prevailed  during  the  season 
referred  to  before  the  war  did  not  recur  last  spring, 
but,  owing  to  shortage  of  open-top  cars  and  uiiu'^ual 
necessity  for  their  u.se,  in  several  sections  of  the 
country  it  was  practically  impossible  for  contrac- 
tors to  obtain  any  service  of  this  kind  from  the 
railrcads.  It  is  to  be  hoped  that  they  and  othe'-s 
will  nrt  be  discouraged  this  year  by  that  experi- 
ence. It  is  announced  positively  by  many  railroads 
that  freight  traffic  is  a'ready  slowing  up  and  that 
their  transportation  equipment  is  fairly  adequate 
for  present  needs  and  that  a  few  weeks  will  find 
idle  cars  on  the  siding.  In  other  words,  so  far  as 
this  condition  is  concerned,  the  railroad  traffic  is 
liecoming  more  nearly  normal  and  the  condition 
anticipated  for  last  year  will  actually  exist  this 
year. 

In  view  of  the  advantage  actually  enjoyed  by 
thr^.se  contractors  who  were  able  to  secure  the  early 
delivery  of  construction  mater'a's  for  this  season's 
work  and  of  the  promise  that  rai'road  facilities 
will  be  such  as  to  permit  contractors  in  all  sections 
of  the  country  to  adopt  the  .same  far-sighted  policv, 
there  would  seem  to  be  no  question  that  every  con- 
tractor who  can  obtain  his  contracts  and  arrange 
his  work  so  as  to  do  this,  shou'd  begin  deliverv 
of  materials  early  in  the  year  of  1021. 

This,  of  course,  necessitates  the  secur'ng  of  r^n- 
tracts  not  later  than  sometime  in  January,  and  this 
again  involves  the  calling  for  bids  for  such  work 
within  the  next  few  weeks.  Officials  of  highway 
and  other  state  and  city  departments  will  therefore 
be  aiding  greatly  in  insuring  the  completion  of  next 
year's  construction  program  by  at  once  prenaring 
such  a  program  and  calling  for  bids  upon  it. 

Licensing  Engineers 

The  licensing  of  engineers  by  states  appears  to 
have  become  an  established  pol^'-y  in  th"s  c^urtrv. 
Only  a  few  years  ago  there  ws  considerable  d'=- 
cussion  and  difference  of  opinion  among  er<yineer5, 
and  in  engineering  societies,  as  to  the  ad^■•<:^bi''■tv 
of  such  licensing,  and  presumablv  surh  diflFc-pn-e 
of  opinion  continues.  Rut  the  fact  that  n  d-7cn 
states  alreadv  have  laws  requiring  the  hVprc-ing  of 
engineers  and  architects  seems  to  make  it  nc^essarv 
for  the  other  states  to  fall  in  ]\^c  cr  eUe  in  all 
probability  engineers  who  cannot  qualify  for 
licenses    in    states    where    su-h    are    renuire'd    will 
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nio\c  intu  those  states  where  Hcenses  are  nut  re- 
quired; and  if  Hcenses  are  refused  only  to  the  in- 
competent, as  they  are  intended  to  be,  such  results 
would  be  unfortunate  for  the  non-licensing  states. 
This  being  the  case,  it  is  desirable  that  the  license 
laws  shall  be  the  best  possible  from  the  point  of 
view  of  both  the  public  and  the  engineers.  The 
Ohio  engineers  are,  we  believe,  correct  in  thinking 
that  a  better  law  from  the  public's  point  of  view, 
as  well  as  from  their  own,  can  be  prepared  by 
engineers  than  could  be  prepared  by  lawyers  or 
other  non-technical  men.  Acting  on  this  opinion, 
the  Ohio  engineers  have  drawn  up  a  draft  of  a  bill 
w^hich  it  proposes  to  submit  to  the  next  legislature. 
The  main  features  of  this  draft  are  given  in  this 
issue,  and  we  recommend  them  for  consideration 
by  engineers  and  engineering  societies  in  other 
states  which  have  yet  to  adopt  licensing  laws. 


Engineering  Services  by  State  Officials 

The  entrineerinfr  divisir)n  of  the  Illinois  Depart- 
ment of  Public  Health  "does  not  attempt  to  take 
the  place  of  a  consulting  enefineer  but.  on  the  other 
hand,  always  encourages  the  employment  of  com- 
petent consultine;  enjrjneers  bv  communities  and 
then  endeavors  to  assist  the  engineer  in  so  far  as 
its  authoritv  and  duties  w-ill  permit."  This  nuota- 
lion  from  a  circular  recentiv  issued  bv  the  Illinois 
Health  Department  has  probablv  been  called  for 
bv  criticism  which  has  been  directed  at  health 
departments  and  many  other  state  departments  in 
the  various  states  having  supervision  over  engi- 
neering constructions  and  operations,  that  the  engi- 
neers employed  bv  the  state  perform  gratuitously 
work  which  the  engineers  of  the  state  in  private 
jiractire  rely  upon  for  their  incomes.  It  is  a  very 
nice  question  of  ethics  in  the  profession  and  of 
what  is  m.ost  for  the  public  benefit.  It  imquestion- 
ably  is  not  fair  to  practicing  engineers  that  their 
practice  should  be  destroved  bv  services  rendered 
bv  pubh'c  officials.  On  the  other  hand,  it  is  to  the 
vital  interests  of  the  public  that  supervision  by 
competent  state  officials  should  be  had  over  cer- 
tain branches  of  engineering  work,  such  as  sewer- 
age and  water  supply,  which  vitallv  affect  the  health 
of  the  people-  The  duty  of  a  health  department 
would,  therefore,  appear  to  be  that  expressed  in 
the  report  iust  quoted  from  Twhich  is  abstrncted 
in  this  issue),  to  stimulate  public  action  to  the  point 
of  employing  competent  engineers  to  do  the  w^ork, 
and  to  prtss  uPon  the  engineerine.  designing  and 
construction  work  with  a  view  solely  to  prevent- 
ing the  squandering  of  public  money  or  the  failure 
of  such  works  to  perform  their  desired  function  of 
jirescrving  the  public  health. 

Kven  more  interference  with  the  business  of  fie 
l)rivate  engineering-  practitioner  is  occasioned  by 
professors  in  engineering  schools  doing  private 
work  of  exactly  the  kind  which  is  performed  bv 
engineers  who  make  this  their  sole  business.  Possi- 
b'v  Miere  conVl  be  little  just  criticism  of  this  if  the 
engineers  who  teach  were  not  inclined  to  "cut 
rates"  because  thev  obtain  a  considerable  part  of 
the'r  income  from  their  college  services.  Certainlv. 
whether  or  not  it  is  proper  for  them  to  engaee  in 
private  enc'ipoorinfr  practice  at  all.  thev  should  not 
compete    with    other    engineers    unfairly,    offering 


their  services  at  anything  but  the  rates  which  the 
highest  class  of  services  is  entitled  to.  From  tlic 
point  of  view  of  the  students  in  their  classes,  there 
is  the  further  question  of  whether  their  private 
practice  may  not  interfere  with  the  full  perform- 
ance of  their  college  duties.  .Some  colleges  en- 
courage their  professors  to  take  on  more  or  less 
private  practice,  believing  that  this  keeps  them  in 
touch  with  practical  affairs  and  prevents  their  settl- 
ing down  into  old  ruts,  some  colleges  going  so  far 
as  to  employ  part  of  the  time  of  practicing  engi- 
neers for  instruction  of  their  engineering  classes. 
On  the  other  hand,  at  least  one  or  two  colleges 
forbid  their  professors  engaging  in  private  practice 
at  all.  The  question  is  a  difficult  one  for  solution 
so  as  to  secure  the  best  interests  of  all  concerned. 
In  this  case,  the  public  would  not  appear  to  be 
especially  interested,  but  it  is  largely  one  of  ethics 
of  the  profession,  and  as  such  would  seem  to  be 
entitled  to  more  consideration  than  has  been  given 
U  by  the  various  codes  of  ethics  which  have  been 
prepared  and  pronuilgated  from  time  t*^  time  by 
in(li\  iduals   and   orgfanizations. 


Registration  of  Ohio 
Engineers  and  Architects 

A  committee  of  engineers  of  that  state  has 
drafted  a  bill  and  hopes  to  obtain  the  en- 
dorsement of  it  by  all  the  state  organiza- 
tions concerned  and  to  have  it  passed  by 
the  next  legislature. 


The  matter  of  registering  engineers,  w  hich  was 
being  advocated  by  a  few  some  eight  or  ten  years 
ago,  has  now  become  a  reality  in  quite  a  num- 
ber of  the  states  and  is  rapidlv  being  adopted  in 
others.  Information  concerning  such  develop- 
ments in  Virginia  and  North  Carolina  were  noted 
in  our  issue  of  October  30.  Ohio  engineers  are 
expecting  to  obtain  similar  registration  laws  in 
that  state  next  year.  In  preparation  for  it,  some 
of  the  organizations  of  engineers  in  that  state 
have,  through  a  committee,  prepared  a  draft  of 
a  bill  which  is  being  submitted  to  all  of  the  en- 
gineering, architectural  and  technical  societies  in 
the  state.  This  committee  was  originally  ap- 
pointed by  Cecil  L.  Rood,  as  president  of  the  Ohio 
Engineering  .Society,  adopted  bv  the  Association 
of  Ohio  Technical  .Societies  and  endorsed  by  the 
Ohio  Assemblv  of  the  American  Association  of 
Engineers.  The  tentative  bill  may  therefore  be 
considered  as  the  proposal  of  those  organizations, 
and  copies  have  been  sent  to  all  other  known  or- 
ganizations interested,  with  a  request  that  they 
either  endorse  it  or  notifv  the  committee  of  such 
changes  as  they  think  absolutely  necessary  and 
appoint  a  delegate  fully  instructed  to  meet  some 
time  in  November  to  perfect  a  final  draft. 

In  its  report  the  committee  says:  "The  issue 
has  been  put  squarely  up  to  us  by  the  enactment 
of  similar  legislation  by  numerous  other  states 
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ami  llie  virtual  harrin;;  out  of  Ohio  engineers 
from  at  least  one  other  state  until  surh  a  law  is 
passed."  Anotiier  argument  for  the  law  is  that 
men  are  elected  county  surveyors  who  do  not 
even  pretend  to  he  en^ineers  and  yet  have  charge 
of  hridKcs  and  higluvays.  Such  legislation  will 
undoul)le«lly  coiue  in  (Jhio  and  the  committee  be- 
lieves it  wise  to  have  it  prepared  by  engineers 
and  architects  and  fully  discussed  by  technical 
societies,  "rather  than  to  take  a  chance  on  such 
laws  as  may  be  drafted  by  non-technical  men." 
The  bill  covers  both  engineering  and  architecture, 
because  "there  is  so  much  inevitable  ovcrlai)ping 
between  llu-se  professions,  and  between  the  vari- 
ous branches  of  engineering,  that  most  annoying 
an«l  damaging  complications  cannot  fail  to  follow 
attempts  at  separate  regulation.  'Ibis  has  been 
demonstrated  in  Illinois." 

The  bill  provides  that,  beginning  one  year  after 
Its  pas.sage,  it  shall  be  unlawful  for  anyone  to 
practice  professional  engineering,  architecture  or 
sur\  eying,  or  to  hold  pul)lic  office  or  employment 
involving  the  i)ractice  of  such  professions,  or  to 
set  or  disturb  l)t)undary  monuments,  unless  such 
person  regularly  hold  a  certificate  entitling  him  to 
practice  professional  engineering,  architecture  or 
surveying.  A  person  holding  an  engineering  cer- 
tificate can  practice  architecture,  and  vice-versa, 
but  a  surveyor's'  certificate  does  not  include  the 
other  two.  Such  certificate  is  necessary  to  per- 
mit a  person  to  qualify  as  expert  witness  on  these 
sul)jects  in  any  Ohio  court,  and  no  map  or  plat  of 
any  land  or  mine  will  be  accepted  for  record  un- 
less certified  by  a  registered  engineer  or  surveyor. 

In  the  case  of  a  corporation .  or  partnership 
practicing  cngiiK^ering,  architecture  or  surveying, 
all  persons  connected  with  it  in  responsible  charge 
of  design  or  supervision  of  work  must  be  regis- 
tered. Assistants  not  having  responsible  charge 
of  work  are  not  required  to  hold  certificates  pro- 
viding they  report  directly  to  a  registered  engi- 
neer or  architect  who  assumes  all  responsibility 
for  their  work.  A  person  must  be  a  citizen  of  the 
United  States  or  Canada,  or  have  made  declara- 
tion of  his  intention  to  become  a  citizen  of  the 
I'nited  States,  in  order  to  receive  a  certificate. 

The  committee  recognized*  that  a  satisfactory 
definition  of  the  practice  of  engineering  and  arch- 
itecture is  practically  impossible,  but  anticipated 
that  the  first  attempt  to  enforce  the  bill  would  al- 
most inevitably  lead  to  a  definition  prepared  by 
persons  much  less  competent  to  do  so  than  are  the 
members  of  the  technical  professions;  conse- 
quently it  seems  best  to  prepare  such  a  definition, 
making  it  the  best  that  the  combined  abilities  of 
the  engineers  of  the  state  can  prepare,  rather  than 
leave  it  to  the  courts  to  make  such  definition.  The 
definition  given  in  the  tentative  form  for  the  bill 
is  as  follows : 

Professional  engineering,  architecture  and  surveying 
within  tlie  meaning  of  this  act  embrace  and  include-  all 
branches  of  the  professions  of  engineering,  architecture 
and  surveying,  other  than  military  engineering.  Any  per- 
son who  assumes  responsible  cliarge  in  tiie  design  or  prep- 
aration of  drawings  for  any  1)uilding.  bridge,  railroad,  har- 
bor, canal,  dock,  dam,  waterway,  street,  highway,  sewer, 
sewage  disposal  plant,  water  works,  water  supply,  drain- 
age system,  mine,  tunnel,  dry  dock,  siiip  barge,  dredge,  crane 


Ml  oilier  lloaiing  ijropcrly,  steam  engine,  turbine,  internal 
combustion  engine,  or  other  mechanical  apparatus,  electrical 
inachinery  and  aitparalus,  works  for  the  developinenl,  gen- 
er.itioii,  iraiiMuissicju,  or  application  of  power,  equipment 
or  siniclures  for  carrying  out  mining  and  chemical  opera- 
tions, refrigerating,  iieating,  r^r  venlilaling  apparatus  or 
structures,  or  other  works  of  similar  nature  which  require 
for  their  design  experience  and  technical  knowledge,  or 
who  makes  estimates  or  specifications  therefor,  or  wiio 
directs  the  construction  of  such  works  as  engineer  or  arcli- 
iiect,  or  whr.  acts  as  a  consulting  engineer  or  arciiitect,  or 
who  surveys  or  makes  maps  or  plats  of  any  county,  town- 
shii),  city,  village  or  of  any  land,  road,  lot,  sub-division  or 
addition  or  of  any  mine,  tunnel,  stream,  or  body  of  water, 
or  wlio  does  any  work  ordinarily  known  as  civil,  mining, 
mechanical,  electrical,  illuminating,  cliemical,  metallurgical, 
ceramic,  refrigeration,  ventilation,  heating,  automotive, 
vahiatioM.  mil  nciitai,  higliway,  railroatl,  structural,  hydrau- 
lic, sanitary,  irrigation  or  drainage  engineering,,  arcliitec- 
line,  or  marine  arcliiteclure,  laiulscapc  engineering  or 
arciiitecture  or  surveying  except  on  his  own  property,  for 
liis  own  personal  use  and  without  receiving  money  therefor, 
or  wiio  offers  or  agrees  to  do  any  of  the  above  things, 
or  maintains  a  place  of  business  for  the  carrying  on  of 
any  of  the  branches  of  the  engineering  or  architectural 
professions  or  surveying,  shall  be  regarded  as  practicing 
professional  engineering,  architecture  or  surveying  within 
the  meaning  of  this  act.  Any  person  doing  any  of  the 
things  si)eciiied  in  this  section  with  authority  to  use  dis- 
cretion, assume  respoiisiljility,  and  devise  methods  shall  be 
regarded  as  practicing  professional  engineering  or  archi- 
tecture within  the  meaning  of  this  act,  even  though  he  be 
employed  by  or  under  the  direction  of  a  registered  profes- 
sional engineer  or  architect. 

A  fee  of  v$10  is  provided  for  consideration  of 
an  application  and  $25  for  the  examination  of  an 
applicant,  with  $1  for  each  certified  copy  of  a 
certificate. 

The  making  of  the  examinations  and  granting 
of  certificates  will  be  the  duty  of  a  bo^d  ap- 
pointed by  the  governor  with  the  consent  of  the 
senate.  This  board  will  contain  eight  members, 
appointed  for  four  years,  the  terms  of  four  ex- 
piring every  two  years.  These  members  must  be 
registered  professional  engineers,  architects  or 
surveyors,  there  being  at  least  three  professional 
engineers  and  three  architects,  with  not  more  than 
one  member  from  the  same  branch  of  the  profes- 
sion of  engineering.  Each  member  must  have 
been  for  at  least  five  years  a  citizen  of  Ohio  and 
continuously  engaged  for  at  least  ten  years  in  the 
active  practice  of  one  of  the  three  professions  or 
in  teaching  such  profession  in  a  reputable  college, 
not  more  than  one  teacher  to  be  a  member  of  the 
board  at  any  time.  No  member  of  the  board  will 
receive  compensation  except  the  secretary.  The 
affirmative  vote  of  not  less  than  five  members  will 
be  required  to  issue  or  revoke  a  certificate,  and 
these  five  shall  include  a  majority  of  the  architec- 
tural members  for  an  architect's  certificate  or  the 
majority  of  the  engineer  members  for  an  engi- 
neer's or  surveyor's  certificate.  The  board  may 
issue  certificates  without  examination  to  persons 
holding  similar  certificates  from  other  states  or 
territories.  Any  one  obtaining  such  a  certificate 
by  fraud  or  who  fraudulently  pretends  to  own 
such  certificate  shall  be  subject  to  a  fine  of  be- 
tween $100  and  $1,000  or  imprisonment  between 
thirty  days  and  one  year,  or  both ;  while  any  one 
practicing  engineering,  architecture  or  surveying 
without  a  certificate  shall  be  subject  to  a  fine  of 
from  $20  to  $500,  imprisonment  between  thirty 
days  and  one  year,  or  both. 
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Paving  Specifications  by  Pavement 

Associations 


The  Asphalt  Association  and  the  National  Paving  Brick  Manufacturers' 
Association  have  prepared  and  published  for  distribution  and  use  complete 
sets  of  specifications,  including  sub-base,  base  of  macadam,  cement  and 
bituminous  concrete,  and  wearing  surfaces  of  brick,  asphalt  macadam,  as- 
phalt concrete  and  sheet  asphalt. 


Within  the  past  few  days  there  have  been  re- 
ceived at  this  office  a  complete  set  of  specifications 
for  laying  brick  pavement,  published  by  the  Na- 
tional Paving  Brick  Manufacturers'  Association, 
and  a  notice  by  the  Asphalt  Association  of  the 
publication  by  it  of  specifications  for  the  various 
kinds  of  pavement  using  asphalt  as  a  binding  ma- 
terial. Both  of  these  associations,  while  they  are 
maintained  by  and  for  the  benefit  of  manufactur- 
ers of  paving  materials,  are  concerned  very  largely 
with  insuring  the  use  of  such  materials  in  the  way 
which  will  give  the  most  satisfactory  results  and 
thus  serve  as  an  advertisement  of  the  material, 
and  it  may  be  assumed  therefore  that  the  specifi- 
cations can  be  relied  upon  as  calculated  to  give 
the  best  pavements  obtainable  with  the  particular 
materials  under  discussion. 

ASPHALT  SPECIFICATIONS 

The  asphalt  specifications  are  issued  in  a  series 
of  five  different  parts,  dealing,  respectively,  with 
asphalt  macadam  surface  course,  asphaltic  con- 
crete surface  course  with  coarse  graded  aggre- 
gate, asphaltic  concrete  surface  course  with  fine 
graded  aggregate,  sheet  asphalt  binder  and  sur- 
face course,  and  asphaltic  base.  In  addition,  the 
association  has  issued  specifications  in  mimeo- 
graph form  dealing  with  asphaltic  concrete  binder 
and  surface  course ;  gravel  base ;  macadam  base ; 
reconstruction  of  old  macadam  to  serve  as  base 
course;  Telford  base;  Portland  cement  concrete 
base ;  truing  up  old  pavements  to  serve  as  base 
course;  preparation  of  sub-grade;  sub-base;  and 
shoulders,  headers,  curbs  and  gutters.  In  the 
preparation  of  the  first  five"  specifications,  special 
attention  has  been  paid  to  form  and  arrangement, 
with  the  idea  of  making  them  definite,  concise  and 
free  from  ambiguities.  They  are  printed  on  sin- 
gle fold  sheets  of  the  size  adopted  for  this  pur- 
pose bv  the  U.  S.  Bureau  of  Public  Roads,  most 
of  the  state  highway  commissions,  and  many  mu- 
nicipalities. 

"During  the  preparation  of  these  specifications 
the  committee  had  before  it  the  specifications  of 
every  state  highway  department  in  the  United 
States  as  well  as  those  of  a  large  number  of  the 
principal  counties  and  cities  and  of  the  United 
States  Bureau  of  Public  Roads.  The  opinions  of 
many  prominent  highway  engineers  were  obtained 
and  digested.  The  committee,  with  Mr.  Prevost 
Hnhhard,  formcrlv  chief  of  the  Division  of  Tests 
-'nH  Research  of  the  United  States  Bureau  of  Pub- 
lic   Roads   as  chairman,   was   composed   of   engi- 


neers having  long  practical  experience  upon  high- 
way and  pavement  construction  and  design.  In 
order  to  make  them  applicable  to  varying  condi- 
tions throughout  the  United  States,  each  printed 
specification  is  accompanied  by  a  notice  to  engi- 
neers which  will  assist  the  engineer  in  modifying 
it  if  necessary  to  meet  his  particular  require- 
ments." We  suppose  that  these  specifications 
may  be  had  upon  request  of  the  association,  25 
West  43rd  street.  New  York  City. 

."^ome  of  the  fundamental  features  of  these  spec- 
ifications are : 

For  asphalt  macadam  surface  course,  a  mini- 
ir.um  thickness  of  2^  inches  using  1^^  to  2J'^- 
inch  crushed  stone  and  asphalt  of  80  to  150  pene- 
tration. 

Asphaltic  concrete  surface  course  with  a  thick- 
ness of  2  inches  consisting  of  a  coarse  aggregate 
95  per  cent  of  which  will  pass  a  1^-inch  screen 
for  the  coarse  graded  aggregate  type,  or  a  3^-inch 
screen  for  the  fine  graded  aggregate,  4  to  6 
per  cent  of  filler  for  the  coarse  aggregate  type 
and  7  to  11  per  cent  for  the  fine  aggregate;  and 
5  to  8  per  cent  of  asphalt  for  the  coarse  and  7.5 
to  9.5  for  the  fine,  the  asphalt  to  have  a  penetra- 
tion of  50  to  70. 

Sheet  asphalt  binder  and  surface  course  each 
to  have  a  thickness  of  1^/4  inches,  the  binder 
course  to  have  60  to  80  per  cent  coarse  aggre- 
gate, 4  to  6  per  cent  of  bitumen,  asphalt  cement 
for  both  courses  to  have  a  penetration  of  30  to 
60.  The  surface  course  to  have  10  to  40  per  cent 
of  10-mesh  to  40-mesh  material,  22  to  45  per  cent 
of  40  to  80-mesh,  12  to  30  per  cent  of  80-mesh  to 
200-mesh,  and  10  to  20  per  cent  passing  200- 
rresh  ;  with  9.5  to  12  per  cent  bitumen. 

Asphalt  base  to  consist  of  two  courses,  the  first 
3'^.  inches  thick  and  the  second  2^^  inches,  the 
first  containing  2>4  to  3^-inch  stone  and  the  sec- 
ond 1/4  to  2^-inch ;  one  application  of  asphalt  at 
the  rate  of  1.25  to  1.5  gallons  per  square  yard  to 
be  made  upon  each  course  and  the  second  course 
co\ered  with  thin  layer  of  ^  to  154-inch  stone. 

The  asphaltic  concrete  binder  and  surface 
courses  consist  of  a  1^-inch  course  of  fine  graded 
aggregate  asphaltic  concrete  wearing  surface  as 
specified  above,  laid  over  a  1^-inch  binder  course 
as  specified  above. 

T'he  specifications  for  the  several  constructions 
of  base  call  for  two  courses  of  gravel  each  not  less 
th-^n  4  inches  thick;  for  two  courses  of  macadam 
each  not  less  than  3  inches  thick;  for  the  recon- 
struction   of    old    macadam    giving    a    minimum 
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thickness  of  ()  inches  after  compklicjii ;  for  hand- 
laid  H-inch  lilford  base,  or  for  a  r)-inch  rorllaiul 
cement  hasc  mixed  1:3:6. 

The  speciruations  for  truin;;  up  old  pavcnifiits 
provide  for  tlie  use  of  an  asphaltic  concrete  mix- 
ture for  this  purpose-.  The  specifications  nanu<l 
last  in  the  list  provide  for  j^ravel,  water-hound 
and  asphalt  macadam  shouhlers,  Portland  cement 
concrete  headers,  curbs  and  flutters. 

BRICK    PAVEMENTS 

The  specifications  for  brick  pavements  are 
printed  in  a  handsome  pamphlet  of  200  pages, 
profusely  illustrated  with  photographs  showing 
the  various  features  of  constructing  brick  pave- 
ments. .Alternate  methods  of  construction  and 
kinds  and  variations  of  material  are  provided  for 
in  the  specifications.  I''or  instance,  specifications 
cover  rolled  gravel  base,  rolled  stone  base,  rolled 
slag  base,  stone  or  slag  base  with  coal-tar  binder, 
concrete  base,  monolithic  type,  and  reconstructed 
macadam,  gravel  or  concrete  base.  Sand  bed, 
stone  screenings  or  granulated  slag  bedding,  or 
cement-sand  bedding  (semi-monolithic  type),  are 
all  specified.  Specifications  are  given  for  stan- 
dard size  brick  and  block  size  brick,  both  plain 
wire-cut  and  the  block  size  with  lugs.  For  joint 
fillers  the  alternative  is  offered  of  oil  asphalt 
applied  by  the  squeegee  method,  cement  grout,  or 
sand  filler.  For  longitudinal  expansion  joint 
(called  expansion  cushion),  both  the  pre-molded 
and  the  poured  type  arc  specified. 

The   specifications   include  sections   for  under- 


draining  and  grading  the  sub-grade,  mixing  and 
|)!acing  concrete  as  well  as  testing  the  materials 
that  enter  into  it,  setting  the  curbs  and  headers, 
both  concrete  and  stone,  preparing  the  base,  and 
all  the  regular  features  of  brick  pavement  con- 
struction. 

The  longitu<liiial  expansion  cushion  is  called 
for  only  where  c cment  grout  filler  is  used.  The 
pre  molded  strips  are  to  l)e  '/j  inch  thick,  and  the 
s.iiiie  thickness  is  used  for  the  poured  cushion, 
lully  one-half  of  the  specifications  arc  devoted  to 
the  base  and  shoulders  of  the  pavements,  which 
are  iiuluded  under  the  same  heading  and  for 
which  twelve  alternative  classes  of  material  and 
treatment  are  provided. 

The  standard  size  brick  is  3  inches  by  4  inches 
l)y  H|^  inches,  from  which  they  must  not  vary 
more  than  yn  inch  in  width  or  depth  nor  j/i  inch 
in  length.  The  block  size  is  3^  inches  by  4 
inches  by  8^  inches,  with  the  same  limits  of 
variation.  Blocks  with  lugs  are  3j^  inches  by 
8j/^  inches  by  a  depth  left  unfixed.  In  the  case  of 
the  plain  wire-cut  brick  or  block,  it  is  provided 
that  brick  shall  be  laid  "with  the  better  face  or 
side  upward";  this  apparently  providing  for  the 
so-called  vertical  fiber  pavement  as  well  as  for 
the  ordinary  method  of  laying. 

No  advice  is  given  as  to  the  selection  of  any 
of  the  alternatives  offered,  but  the  specifications 
are  provided  to  cover  the  several  types  and  de- 
tails of  construction  which  may  be  preferred  by 
the  engineers  or  be  best  adapted  to  local  con- 
ditions. 


Recent  Developments  in 
Brick  Paving 

In  a  discussion  before  the  American  Society  for  Municipal  Improvements, 
J.  C.  Travilla,  engineer  of  the  Dunn  Wire-Cut  Lug  Brick  Co.,  criticizes  some  of 
the  changes  advocated  by  brick  manufacturers  as  to  lugs,  size  of  brick,  and 
thickness  of  foundation,  and  makes  suggestions  concerning  filler,  cushion  and 

expansion  joints. 


Some  of  the  recent  developments  in  brick  pav- 
ing and  paving  bricks,  which  were  submitted  last 
year  to  the  specifications  committee  of  the  A.  S. 
M.  I.  but  not  formally  acted  upon,  Avere  discussed 
at  this  year's  convention  of  that  society  by  James 
C.  Travilla,  consulting  engineer  of  the  Dunn 
Wire-Cut  Lug  Brick  Company  and  for  several 
years  commissioner  of  streets  of  St.  Louis,  Mo. 
He  states  that  the  high  cost  of  brick  caused  by 
recent  conditions  as  to  labor,  materials  and  trans- 
portation has  caused  some  unrest  among  certain 
manufacturers,  which  may  be  one  of  the  reasons 
why  the  National  Paving  Brick  Manufacturers' 
Association  at  the  1919  meeting  of  the  A.  S.  M.  I., 
requested  certain  amendments  to  the  brick  speci- 
fications. 

"The  brick  manufacturers,  due  possibly  to  lack 
of  co-operation  or  co-ordination  of  the  industry 


by  limiting  the  production  to  a  few  types  of 
brick,  are  reported  as  having  twelve  different 
st\lcs  of  brick  for  street  and  highway  surfaces." 
The  engineering  organizations  which  have  been 
studying  and  developing  paving  specifications 
have  recommended  but  two  types  of  brick  for 
pivements,  and  these  have  been  adopted  by  mu- 
nicipal and  state  highway  engineers  generally. 
"The  brick  manufacturers  should  realize  that  they 
are  merchandising  their  plant  output  through  en- 
gineers who  represent  the  taxpayers,  and  that  any 
request  to  change  the  size  and  types  of  brick  and 
amend  specifications  to  meet  changed  commercial 
and  economic  conditions  that  affect  the  industry 
should  be  based  on  definite  technical  information 
proved  by  experience."  Mr.  Travilla  recognized 
the  need  of  variation  in  the  designs  and  speci- 
fications for  pavements  depending  upon  local  con- 
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ditions,    but    questioned    the    advisability    of    at- 
tempting to  adopt  them  as  standards. 

LUGS 

The  author  traces  the  history  of  paving  brick 
from  the  original  plain  wire-cut  brick  of  1870 
through  the  various  changes.  With  the  intro- 
duction of  tar  or  cement  fillers  came  the  repressed 
brick,  which  was  provided  with  buttons  or  other 
projections  on  the  sides  to  provide  a  definite  and 
positive  joint  space  to  permit  the  filler  to  flow  to 
the  full  depth  of  the  brick.  These  lugs  became 
generally  used  and  adopted  as  a  standard.  The 
rounded  edges  of  repressed  brick  were  found  ob- 
jectionable in  maintaining  the  cement  grout  filler 
in  the  joint  tiush  with  the  top  of  the  brick ;  also  in 
repressing,  the  buttons  or  projections  frequently 
were  deformed  so  as  not  to  serve  their  purpose. 
To  eliminate  these  features,  the  wire-cut  lug  brick 
was  introduced  in  1910  and  has  been  adopted  as 
one  of  the  standard  types  by  many  city  engineers 
and  organizations. 

"A  lugless  paving  brick  has  been  advanced  and 
promoted  on  the  theory  of  commercial  and  eco- 
nomic advantage  to  the  paving  industry  without 
due  regard  to  past  experience  or  the  engineering 
features  necessary  to  construct  a  brick  pavement 
according  to  the  best  practice." 

Mr.  Travilla  believed  that  the  advocating  of  or 
attempting  to  adopt  a  type  of  brick  as  a  standard 
that  does  not  insure  definite  and  positive  joints 
is  a  step  backward  in  the  art  of  making  brick  and 
in  the  science  of  making  brick  pavements.  His 
reasons  for  this  are  that  experience  and  experi- 
ments have  demonstrated  the  necessity  for  defi- 
nite joint  spacing  to  admit  the  filler  to  penetrate 
the  full  depth  of  the  brick;  that  if  a  bulge  on  the 
end  of  a  lugless  brick  is  desirable  to  provide  spac- 
ing, it  should  be  self-evident  that  a  definite  joint 
is  required  on  the  side  of  the  brick;  and  that  the 
abandonment  by  the  manufacturers  of  their  pre- 
viously advocated  policy  of  using  lugs  on  bricks, 
at  a  time  when  engineers  are  not  in  a  position  to 
experiment,  appears  to  be  a  serious  mistake. 
"Fortunately  for  all  parties  interested,  only  a  lim- 
ited number  of  plants  are  yet  making  lugless 
brick." 

SIZE  OF  BRICK 

At  the  Grand  Rapids  meeting  of  the  A.  S.  M.  I. 
in  1911  specifications  were  adopted  for  a  standard 
size  paving  block  33^  inches  wide,  4  inches  deep 
and  8j/2  inches  long,  with  lugs  on  one  side  not  to 
exceed  34  inch  in  height,  and  the  same  was 
adopted  in  1912  by  the  Association  for  Standard- 
izing Paving  Specifications.  Engineers  generally 
have  adopted  this  size  and  type  of  brick  in  their 
specifications  and  they  are  recognized  as  standard 
at  this  time.  Any  material  change  in  the  stan- 
dard size  of  a  brick  would  cause  inconvenience 
to  engineers  in  the  repairing  and  maintenance  of 
existing  brick  pavements  and  undo  a  great  deal  of 
work  that  it  has  taken  years  to  accomplish,  such 
as  developing  the  rattler  test. 

"The  paving  brick  manufacturers  in  the  West 
in  recent  years  have  established  a  market  for  a 
brick  3  inches  in  depth  known  as  a  vertical  fibre 
brick.    The  bricks  are  manufactured  with  bars  on 


the  side  to  provide  spacing  for  the  filler.  The 
3-inch  size  of  the  paving  brick  has  never  been 
>landar(lize(l  by  the  industry  or  a  national  organ- 
ization and  there  is  no  question  as  to  the  desir- 
ability of  adopting  a  definite  standard  size  and 
test  for  both  the  vertical  fibre  brick  and  the  wire- 
cut  lug  brick.  The  repressed  bricks  are  not  man- 
ufactured in  the  3-inch  size." 


Refined  asphalt  for  filling  joints  in  vertical  fibre 
l)rick  pavements  has  been  used  extensively  and 
the  results  obtained  have  varied  depending  upon 
the  quality  of  the  material,  its  melting  point  and 
I  he  skill  used  in  heating  and  apphing  it.  Some 
cities  have  constructed  a  bituminous  mat  on  the 
surface  of  the  pavement  by  using  an  excess  of 
asphalt ;  but  asphalt  will  not  adhere  to  the  brick 
except  by  mechanical  bond,  and  at  times  peels 
off.  In  applying  asphalt  by  the  squeegee  method 
the  joints  are  often  bridged  over,  while  pouring 
the  asphalt  into  the  joints  insures  better  pene- 
tration and  the  saving  in  the  amount  of  asphalt 
used  will  more  than  pay  the  cost  of  the  additional 
labor.  On  pavements  carrying  a  large  percentage 
of  horse  and  steel-tire  traffic,  the  filler  will  cut  out 
of  the  top  of  the  joints  within  a  few  years  and 
should  be  renewed — a  feature  of  maintenance 
which  is  generally  overlooked. 

"It  may  be  stated  as  a  general  proposition  that 
a  bituminous  filler  is  best  adapted  where  the  wear- 
ing surface  is  laid  upon  a  new  macadarti  or  gravel 
foundation.  The  cement  grout  filler  is  adapted 
for  use  where  the  sub-grade  soil  is  stable  and  the 
design  provides  for  a  rigid  foundation." 

FOUNDATION 

"I"or  a  national  engineering  organization,  un- 
der existing  truck  traffic  and  pavement  failures 
that  have  occurred  recently,  to  consider  a  reduc- 
tion in  the  depth  of  the  concrete  foundation  to 
permit  the  use  of  a  slab  less  than  6  inches  in 
depth,  as  suggested  by  certain  interests  at  the 
Xew  Orleans  meeting  in  1919,  will  not  meet  with 
the  approval  of  engineers.  However,  engineers 
should  be  sufficiently  informed  to  modify  the  de- 
sign of  a  foundation  recognized  as  standard  to 
meet  local  conditions. 

"It  also  seems  reasonable  to  suggest  that  a  dif- 
ferential be  allowed  for  the  depth  of  the  concrete 
foundation  depending  on  whether  the  filler  used 
is  cement  grout  or  bitumen ;  but  again,  this  sug- 
gestion or  modification  of  the  specifications 
should  be  treated  as  a  local  proposition  not  com- 
ing within  the  scope  of  a  national  engineering 
organization." 

CUSHION 

Fine  cement  carrying  a  small  amount  of  loam 
or  silt  has  not  given  entirely  satisfactory  results 
because  of  the  tendency  of  the  material  when 
moist  to  work  up  into  the  joint  spaces  when  the 
I)rick  are  rolled,  thus  preventing  the  filler  from 
penetrating  the  full  depth  of  the  joint.  A  coarse 
sand  for  the  bed  drains  much  better  than  a  fine 
sand  and,  when  prepared  by  rolling  with  a  light 
hand    roller    to   acquire   uniform    density    before 


II 


N'l>\TMIlKU  20.    1920 


I'lIBLIC     WORKS 


4«7 


«<trikinK  it   ^vilh  a  U-mplatc.  lunii.shcs  a  biddinK 
loursc  that  j^ivcs  satisfaclujii. 

■'Many  ciiKiiu-crs  an-  iisin^^  ci-incnt  nnd  sand 
mixi-(l.  iiMiall\  1  rcim-iit  to  4  san<l,  spread  dry. 
I  hero  seems  tn  I>e  iu>  question  l»iil  that  a  greater 
miinher  of  h)iij;itii(hnal  eraeks  ap|)ear  in  a  ceintmt 
j^routed  hriek  pavement  laid  upon  a  sand  bed  that 
«loes  not  (hain  ri'adil\  than  \\h<n  the  bed  is  a 
mixture  ni'  < cment  saiul." 

KXI'ANSION    Jt»IN  r.-. 

I'.nj4iiuir>  (lit'l'er   as   to   the   advisability   of  ex- 
pansion  joints    ;it    lixed    intervals   in    briek   pave- 
ments   when    eenuiit    i^roul    liller    is    used.       1  he 
author  of  this  paper  ■"•piestions  the  advisability  of 
attempting;   to  eontrol   temperature  .stresses  with 
transxerse  joints.     A  study  of  pavements  with  ex- 
|)ansion  joints  would  indieate  a  weakness  in  the 
strueture  at  or  n*ar  the  joints,  by  reason  of  con- 
traction   and    rNpaiision    stresses    destroying   the 
bond   between    tile   courses  of  brick,   and  a   ten- 
deiu\   of  llu-  pavement  to  lilt  at  the  joints.    .    .    . 
\  1.11  j;e  i)ercenta^e  of  the  blow-ups  that  have  oc- 
curred in  grouted  brick  pavements  may  be  attrib- 
uted lo  a  defective  joint  in  the  end  of  a  day's  run 
or  a  I  a  break  in  the  street  grade."     The  author 
believes  that  each  paved  street  intersection  in  the 
line  of  the  improvement  may  be  considered  a  com- 
pression header.     If  a  street  intersection  is  not 
improved,  there  should  be  placed  at  the  beginning 
or  ending  of  the  work  a  concrete  header  that  will 
have  the  same  effect,  i.  e.,  to  confine  the  stresses 
within  the  limits  of  one  city  block.     The  pave- 
ment should  be  completely  separated  at  alley  en- 
trances and  driveways.  Manhole  frames  and  cast- 
ings should  be  so  set  as  to  permit  them  to  move 
\Vith  the  pavement;  otherwise  expansion  cushions 
should  be  installed  around  these  appurtenances. 
Longitudinal  expansion  joints  should  bo  placed 
adjacent  to  each  curb  line. 


Size  of  Paving  Blocks 


In  a  paper  entitled  "Biicks  vs.  Blocks,'"  S. 
Cameron  Corson.  Borough  Engineer  of  Norris- 
toun.  Pa.,  argued  against  the  use  of  blocks  and  in 
favor  of  the  old  standard  repressed  paving  bricks, 
giving  as  his  reason  his  personal  experience  in 
.\orristown.  lie  stated  that  his  borough  has  been 
laying  brick  pavements  since  1S!)7  and.  "although 
showing  signs  of  wear,  these  old  pavements  laid 
with  repressed  brick  are  in  excellent  condition.  On 
the  other  hand,  pavements  laid  during  recent  years 
of  vitrified  blocks  are  being  destroyed  by  longitu- 
dinal and  transverse  cracks,  and  individual  blocks 
in  the  middle  of  the  pavement  are  disintegrating 
and  going  to  pieces.  Mr.  Corson  believed  that  the 
blocks  are  not  so  well  burned  as  the  bricks  and  are 
more  likclv  to  be  laminated.  llrokcn-  blocks  are 
found  to  absorb  considerable  water  and  to  be  not 
thoroughly  burned  through. 

?Ic  also  introduced  the  question  of  proper  thick- 
ness for  expansion  joints.  He  had  found  f^-inch 
joints  reduced  to  less  than  one-half  that  thickness 
and  half  of  the  joint  material  forced  out  of  the 
l)avemcnt  by  expansion.  He  considered  that  at 
street    intersections    with    10-foot    radius    circular 


eornii.s,  the  distance  to  be  used  in  determining 
thickness  of  exjjansion  joints  should  be  the  diag(j- 
nal  across  corners,  and  this  would  be  58  feet  for  a 
.ir,-f(,oi  street.  The  rule  used  by  one  agent  f(.r 
pavenieiit  liller  gave  a  joint  thickness  of  -j/j  inches 
for  eai  li  corner  or  1  inches  in  all.  which  wou'd 
seem  impracticable  or  at  least  undesirable. 

Massachusetts  lli«£hwayH 

At  the  October  I4ih  meeting  of  the  Massa- 
chusetts State  Chamber  of  (commerce  John  N. 
Cole,  state  commissioner  of  public  works,  stated 
that  Massachusetts  is  more  dependent  on  high- 
ways than  any  other  state  because  of  the  lack 
rjf  'co-ordinatif)n  and  co-operation  of  railroads 
and  because  of  the  unsystematic  terminal  facili- 
ties of  iioston.  It  is  considered  an  essential  of 
l)rogress  and  prosperity  that  tho  highway  systenf 
be  reconstructed  and  the  toll  charges  perhaps 
reestablished  in  the  interest  of  greater^  efficiency. 
This  year  the  state  is  si^ending  $4,.S(XJ,0fX)  on 
highwavs  and  has  a  budget  for  next  year  of 
$7,000,000. 

Last  year  the  bids  for  construction  were  from 
24  to  34  per  cent  above  the  unit  price  estimate, 
while  this  year  every  bid  submitted  has  been 
below  the  commission's  unit  price  estimate.  An 
explanation  of  this  fact  was  illustrated  by  the  re- 
plies of  two  contractors  who  agreed  that  it  was 
because  of  the  decreasing  cost  of  labor  and 
materials;  one  of  them,  an  Italian,  stating  that 
"to  day  I  say  to  the  workmen  'you  take  that  pick 
and  dig  or  I  smash  your  head,'  while  before  when 
told  to  work,  the  laborer  replied  'you  shut  up  or 
1  smash  your  head.'  "  This  was  assumed  to  mean 
that  labor  was  now  getting  ready  to  do  a  day's 
work. 

An  important  item  of  the  high  cost  of  highways 
in  Massachusetts  is  the  expense  for  bridges,  less 
than  10  per  cent  of  which  are  stated  to  be 
adequate  for  their  daily  loads,  necessitating  an 
expenditure  of  $30,000,000  for  their  reconstruc- 
tion in  the  near  future. 


Winter  Work  on  Gravel  Roads 

Road  contractors  in  Montana  have  been  noti- 
fied by  the  State  Highway  Commission  to  observe 
the  following  conditions  in  connection  with  road 
work    during    the    fall    and    winter:  Preliminary 
work    must    be    completed    long-   enough    before 
freezing   weather    to    eliminate    the    handling   or 
movement  of  frozen  earth.     Drainage  structures 
and  ditches  must  be  complete  and  in  operation 
before   placing   surface   gravel.      Gravel    may   be 
hauled  during  the  winter  except  where  such  haul- 
ing creates  cuts  or  ruts  to  such  an  extent  as  to 
prevent  reshaping.     All  snow  must  be  removed 
before    placing    surface    gravel.     "Early   in   the 
storing,  as  soon  as  weather  permits,  contractors 
will   thoroughly  disturb   the  mass  of  gravel,  by 
scarifying  with  a  heavy  spike-tooth  harrow,  re- 
move "over-size  stones  and  complete  work  as  spe- 
cified."    It  is  thought  probable  that  considerable 
gravel   hauling  will   be   done    this   winter   under 
these  regulations. 


488 


PUBLIC     WORKS 


Vol.  49,  No.  21 


Delaware  State  Highway  Department 


Organized  under  recent  legislation,  this  department  has  adopted  up-to-date 
methods  and  policy,  after  making  comparative  study  of  highway  departments 
of  other  states.  Counties  receive  state  and  federal  aid.  The  state  system  pro- 
vides main  north  and  south  highways  with  transverse  connections  having  un- 
usually straight  alignment  and  avoiding  passing  through  towns. 


The  state  of  Delaware  is  110  miles  long  and  35 
miles  wide  and  contains  2,370  square  miles.  The 
Jiighest  point*  is  60  feet  above  sea  level  and  the 
surface  is  so  level  that  drainage  is  difficult  in 
many  places.  The  greater  part  of  the  soil  is  sand 
or  sandy  clay  and  there  is  little  rock  suitable  for 
paving.  For  four  months  of  the  year  there  is  suf- 
ficient low  temperature  to  prevent  concreting,  but 
there  is  little  snow.  The  roads  outside  of  the 
cities  total  3,796  miles,  of  which,  at  the  beginning 
of  this  year,  only  about  400  miles  had  been  im- 
proved, 300  of  these  being  penetration  macadam, 
90  miles  concrete  14  to  18  feet  wide  and  7  miles 
brick  19  to  40  feet  wide. 

Until  1917  there  had  been  no  state  highway  de 
partment  or  state  control  of  highways,  althougl 
a  number  of  progressive  citizens  had  been  urging- 
that  such  be  established. 

1011  the  General  Assembly  passed  the  Boulevard 
Corporation  act  authorizing  a  corporation  of  private 
citizens  to  build  a  state  road,  which,  after  com- 
pletion, was  to  be  conveyed  to  the  state  free  of  cost 
and  the  state  must  forever  maintain  the  road  and 
its  bridges,  culverts,  etc.  Under  this  permissive 
act  the  DuPont  Boulevard  Corporation  was 
formed.  A  twenty-mile  right-of-way  betw^een  the 
Maryland  line  and  Georgetown  was  acquired  and 
a  concrete  road  constructed  on  it,  following  which 
another  section  of  road  was  begun  and,  in  spite  of 
litigation,  was  completed  in  1917.  The  road  so 
constructed  was  formally  turned  over  to  the  state 
three  months  after  the  formation  of  the  State 
Highway   Department. 


STATE    HIGHW.W    DEPARTMENT    CREATED 

In  1917  the  General  Assembly  enacted  a  law 
creating  a  State  Highway  Department  to  establish  a 
permanent  system  of  highways,  with  power  to  take 
over  any  existing  roads  and  convert  them  into  state 
highways. 

The  department  was  organized  in  June.  1917 
with  Governor  Townsend  as  chairman  and  four 
other  citizens,  including  T.  Coleman  DuPont.  who 
had  been  president  of  the  DuPont  Boulevard  Cor- 
poration. Chas.  M.  Upham  was  employed  as  chief 
engineer.  Mr.  Upham  had  been  chief  engineer  of 
the  DuPont  Boulevard  Corporation  for  two  years 
and  met  the  requirements  of  the  law  that  the  chief 


engineer  must  be  a  civil  engineer  at  least  30  years 

)ld  who  has  been  in  active  practice  of  his  profes- 

■ion  for  ten'years  and  has  had  responsible  charge 

f    road    engineering    work    for    5    years    and    be 

lualified  to  design  as  well  as  to  direct  engineering 

vork.      Graduation    from   a    recognized    school    of 

engineering  is  considered  equivalent  to  two  years 

of  actual  practice. 

Chief  engineer  Upham  studied  the  road  systems 
of  several  other  states,  including  Pennsylvania, 
.Maryland,  New  York  and  Massachusetts,  prepara- 
tory to  determining  the  policy  of  the  new  depart- 
ment. It  was  decided  that  the  state  should  main- 
tain only  those  roads  which  it  constructed,  con- 
centrating its  resources  upon  those  where  main- 
tenence  would  be  profitable,  a  survey  having 
showed  that  thousands  of  miles  of  roads  in  this 
state  were  sadly  out  of  repair. 

The  state  system  was  outlined  to  consist  ol  a 
north  and  south  trunk  line  system  to  supplement 
the  country  roads  running  east  and  west,  with  a 
radial  system  around  the  principal  city  of  Wil- 
mington.    This  involved  approximately  270  miles. 

The  construction  program  for  1917-18  was 
centered  upon  the  roads  carrying  the  greatest 
traffic  and  suffering  the  worst  physical  condi- 
tions. In  spite  of  war  conditions,  in  the  first  18 
n^.onths  over  280  miles  of  road  were  surveyed, 
100  miles  plotted  to  a  small  scale  and  detail  plans 
made  of  130  miles,  while  excellent  progress  was 
made  in  c'.iTying  out  the  tentative  program  of  40 
miles  of  construction. 

Instead  of  following  the  old  country  roads,  as 
had  at  first  been  contemplated,  these  were  found  to 
be  so  winding  that  the  effort  was  finally  abandoned 
entirely  and  the  state  roads  were  laid  out  unusually 
straight,  tangents  generally  being  several  miles  long- 
connected  by  long-radius  curves.  The  flat  topo- 
graphy permitted  this  and  also  very  light  grades. 
In  order  to  avoid  land  costs,  damages  and  condem- 
nations and  to  prevent  local  traffic  from  interfering 
with  through  traffic,  the  roads  generally  avoid 
towns  keeping  about  a  mile  or  one-half  mile  from 
the  town  limits. 

Immediately  after  the  organization  of  the  State 
Highway  Department  it  commenced  a  survey  of 
the  state  to  locate  deposits  of  sand,  gravel  and  stone 
suitable  for  highway  work.  It  found  no  gravel  or 
stone  except  in  the  northern  part  of  the  state  and, 
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altlioiij^li  llicif  is  al)iiii(|.iiicc  of  ilay,  it  is  not  ac- 
icptahlc  for  road  work.  'Ilic  drpartmciit  is  usinjj 
(lie  cutirf  output  of  quarries  at  the  northern  cnci 
of  the  state  l)ut  this  is  by  no  means  sufHcicnt  and 
hroken  stone  was  inijjorted  this  season  at  a  cost  oi 
$1..")()  to  $1.7r>  piT  net  ton  at  the  fjuarries,  plus  !H) 
cents  frei^dit  to  Wilmington  up  to  $1.10  freif,'hl  to 
the  southern  end  of  the  state.  .'\l)out  H.')  per  cent 
of  the  sand  is  purchased  by  the  contractors  from 
dealers.  IT)  per  cent  at  r»0  cents  per  ton  from  a  pit 
at  Lewes  and  the  balance  from  Maryland  or  from 
iV'lnware  river  drefli:,'ers. 


CG.NSTIU CTIO.N     I'KOdHESS    ON    DIM  WV^RE    STATF 
ROADS 


I'Jl'J    I.Efasr.ATIOM 

Iti  i;i|!)  ihc  flepartmcnt  liad  a  state  law  passed 
linnlinp  to  JjC/lOO  poimds  the  pross  wei^'ht  of  any 
vehicle  and  Uiad  operated  f>n  i)eL'iware  roads,  and 
tr)  C.OOO  p(,mids  the  ^Mrtss  weight  of  trailers  with 
metal  tires,  and  j^nvinjr  the  Stale  Highway  Depart- 
ment pf)lice  power  to  enforce  this  and  other  acts 
regulating  highway  traffic.  Traffic  officers  of  the 
highway  department  are  .stationed  at  important 
points  and  do  not  only  control  speed  but  prevent  the 
use  of  the  roads  by  impro])er  vehich-s  anrl  excessive 
loads. 

The  V.)V.)  legislature  also  provided  that  the  high- 
way dci)artment  offer  each  year  not  less  than  $100,- 
000  to  each  of  the  three  counties,  which  are  to 
appropriate  as  much  as  they  receive  from  the  state 
and  al.so  $100  per  mile  annually  for  the  maintenance 
of  the  state-aid  roads.  These  roads  are  east  and 
west  roads.  Kent  county  last  year  authorized 
$100,000  and  Sussex  county  $250,000.  Tn  1920 
the  department  set  aside  $7/50,000  for  aid  to  the 
counties. 

TYPE    AXD    CONSTRUCTION 

I^xccpt  for  one  road,  the  Philadelphia  Pike  which 
IS  paved  with  brick,  the  standard  adopted  was  con- 
crete pavement  14  to  18  feet  wide  and  mixed  1 
cement,  2  sand,  4  stone,  and  0.1  hydrated  lime,  as 
specified  by  the  American  Society  for  Testing  Ma- 
terials. It  is  finished  with  a  roller  G  feet  long 
weighing  GO  pounds,  and  a  bow-belt.  Joints  are 
provided  only  at  the  end  of  each  day's  work.  Four 
rods  dipped  in  asphalt  and  extending  2  feet  into 
each  sjab  are  placed  at  each  joint  and  no  bituminous 
filler  is  used.  The  concrete  is  required  to^'stand 
at  least  28  days  before  the  road  is  open  to  traffic. 
In  one  and  a  half  years  since  the  first  of  these  were 
constructed  the  maintenance  cost  has  been  $.3  .'^00 
for  30  miles. 

In  1920  there  were  under  contract  147  miles  of 
roads  including  unfinished  1919  contracts,  and  100 
miles  more  were  projected.  Construction  was 
greatly  hindered  by  difficulty  of  securing  cement. 
By  June  21st,  only  about  40  miles  of  concrete  high- 
way had  been  placed  under  construction  and  it 
seemed  impracticable  to  consider  beginning  any 
more,  but  no  difficulty  was  experienced  in  securing 
asphalt  and  stone  shipments.  At  a  conference  held 
on  this  date,  it  was,  therefore,  agreed  that  the  pro- 
gram should  not  be  held  up  but  that  the  pavements 
should  be  constructed  of  an  asphalt  wearing  sur- 
face on  a  bituminous  foundation  for  the  remaining 
40  miles  of  the  year's  program.  Also,  a  smaller 
experiment  consisting  of  approximately  15  miles  of 
a.sphalt  surface  road  was  tried  out  in  Sussex  county 
with  good  results. 

The  general  policy  was  adopted  of  letting  con- 
tracts in  sections  4  to  6  miles  long  in  order  to 
encourage  contractors  to  use  efficient  equipment  and 
organi;^ation  and  secure  low  prices.  Roads  were 
built  in  1018  at  $30,000  a  mile,  in  1919  at  $32  000 
and  in  1920  at  $17,000.  The  labor  available  is  mostly 
colored  and  although  scarce,  suffices  and  gives  fair 
results  for  a  wage,  last  summer,  of  about  40  cents 
an  hour. 
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Engineering  Aetivities  of 
the  Illinois  Health  Dept. 


These  include  general  supervision  over  wa- 
ter supplies  and  purification,  sewerage  and 
sewage  treatment,  stream  pollution  and 
public  sanitation.  It  aims  to  assist  engi- 
neers engaged  in  such  work  in  that  state. 


A  \cry  important  part  of  the  work  of  the  De- 
partment of  I'ublic  Health  of  the  State  of  Illinois 
is  performed  by  the  Division  of  Engineering  and 
Sanitation,  generally  referred  to  as  the  Division 
of  Engineering.  The  work  of  this  division  in- 
cludes: 

1.  Control  of  installation  of  water  supply  and 
sewer  systems,  including  water-purification  plants 
and  sewage-treatment  plants.  Examination  and 
ai)proval  of  plans  for  all  such  installations. 

1.     Studies  of  stream  pollution. 

vX     Sanitary  surveys. 

4.  Supervision  over  sanitation  of  common  car- 
riers, including  sources  and  handling  of  water 
supplies. 

5.  Sanitarx-  inspections  of  public  school  build- 
ings. ■: 

0.     Malaria  control  by  mosquito  eradication. 

7.  Studies  of  city  waste  collection  and  dis- 
jjosal  and  street  cleaning. 

8.  Investigations  of  typhoid  fever  and  other 
diseases  that  may  be  water-borne. 

9.  Public  addresses  on  sanitary  engineering 
topics. 

10.  Infi)rmal  ad\ice  by  correspondence  on  san- 
itary matters. 

Because  of  the  limited  staff,  it  has  not  been 
possible  to  carry  on  some  of  these  activities  as 
thoroughly  as  desirable,  but  special  attention  has 
been  given  to  water  supply  and  sewerage  work. 
Examinations  have  been  made  of  nearly  all  exist- 
ing public  water  supply  and  sewer  systems,  pre- 
liminary investigations  and  studies  have  been 
made  in  many  communities  where  they  should  be 
installed,  and  detailed  descriptive  reports  have 
been  prepared  of  all  these  investigations. 

It  is  the  aim  of  the  division  to  be  of  the  greatest 
possible  assistance  to  engineers  of  the  state  who 
may  be  engaged  in  water  supply,  sewerage  or 
other  sanitary  work,  and  it  is  endeavoring  to  call 
the  attention  of  all  such  engineers  to  the  aid  which 
it  can  gi\e  them.  All  the  reports  and  information 
gathered  by  the  division  are  available,  and  addi- 
tional investigations  can  be  made  by  the  division 
to  aid  engineers  who  have  been  employed  by  com- 
munities to  make  studies  or  prepare  plans  and 
specifications  for  public  improvements.  There 
has  been  some  criticism  that  the  division  takes 
the  place  of  consulting  engineers,  but  it  main- 
tains that,  on  the  other  hand,  it  always  encour- 
a'^es  the  employment  of  competent  consulting  en- 
gineers by  communities,  and  then  endeavors  to 


assist  the  engineer  as  far  as  its  authority  and 
duties  will  permit.  Experience  has  shown  that 
tl  is  sorvice  has  been  very  beneficial  to  both  en- 
gineers and  communities. 

The  control  given  the  division  over  installing 
or  improving  water  supply  and  sewer  systems 
has,  it  believes,  been  beneficial  to  the  engineers 
because  communities  as  a  rule  are  more  favor- 
able to  carrying  out  such  public  improvements  if 
they  are  assured  that  such  improvements  have 
been  carefully  studied  and  plans  approved  by  a 
state  department.  Moreover,  when  the  plans 
have  been  approved  by  the  division,  it  can  often 
be  helptul  in  influencing  the  community  to  take 
definite  action  when  it  shows  a  tendency  to  post- 
pone any  such  action  indefinitely. 

The  division  recommends  to  communities  that 
they  employ  competent  engineers  whenever  water 
supply  or  sewerage  work  is  contemplated,  but 
does  not  suggest  the  names  of  engineers,  even 
when  requested  to  do  so  by  municipal' officials. 
(Jn  the  other  hand,  the  division  will  furnish  to 
engineers,  on  request,  information  relative  to  any 
particular  municipality  where  water  supply  or 
sewerage  or  other  sanitary  work  is  needed,  but 
does  not  furnish  a  general  list  of  places  where 
such  improvements  are  being  considered  or  should 
be  carried  out.  Every  effort  is  made  to  have  mu- 
nicipalities engage  competent  engineers  when  a 
project  is  first  considered,  that  they  may  make 
studies  and  prepare  preliminary  reports  with  es- 
timates of  cost  and  make  definite  recommenda- 
tions; rather  than  permit  the  city  officials  to  de- 
cide, without  having  sufficient  data  before  them, 
what  the}^  consider  should  be  done  and  then  en- 
gage eugmeers  to  design  and  carry  out  the  work 
already  decided  upon. 

This  work  for  the  engineers  and  the  communi- 
ties of  the  state  is  under  the  charge  of  Harry  F. 
Ferguson,  chief  sanitary  en*gineer,  with  C.  St. 
Clair  Drake,  director  of  public  health  for  Illinois, 
in  general  charge  of  the  department. 


City  Sells  Ashes 

The  city  of  Fitchburg,  Mass.,  finds  a  sale  for 
a  part  of  its  ashes,  although  only  a  small  part, 
to  factories  in  the  neighboring  town  of  Leomin 
ster,  where  the  dust  sifted  from  the  ashes  is  used 
in  the  comb  industry.  The  city  received  for 
ashes  sold  for  this  purpose  $332.25  in  1919.  The 
total  cost  during  the  year  of  collecting  both  ashes 
and  rubbish  (the  cost  of  the  two  not  being  kepv 
separate)  was  $16,959,  so  that  this  was  only 
about  2  per  cent  of  the  cost.  It  may  offer  sug- 
questions,  however,  for  similar  uses  to  which 
ashes  may  be  put  in  other  districts  and  other 
industries. 


Millions  for  Manitoba  Highways 

I  The  Manitoba  government  has  submitted  to  the 
ministei  of  railways  and  had  approved  by  him 
])lans  for  highwav  construction  involving  the  ex- 
i)enditures  of  about  $3,500,000  on  4,000  miles  of 
roadway. 
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luiiiiiiiTaLion  Moles 

I  lie  cniiiM'stiiiii  ;it  I'.llis  Isl.itid  still  cnntimu's 
,111(1  llir  (liniiiillics  of  the  inimif^'ralidii  officials 
diu"  to  iMa(U-(|iiatr  forrc  and  accoiniuodatioiis  arc 
iiUTfasrd  by  tlu"  larj^c  atnoimt  of  icjcctioiis  that 
arc  iicorssary  on  account  of  the  laryc  i)roi)ortion 
of  indigent  arrivals  and  those  that  arc  diseased, 
c\il  minded,  or  otherwise  undesirable.  The  i)ro- 
portion  of  rejections  is  now  more  than  twice  as 
yrcat  as  in  I'M  I,  .ind  in  one  month  there  were 
\.7S7  stcer.ii^i'  |)assi'n,L;er.s  ahso!uteI\'  destitute, 
with  no  money  whati'\er,  besides  638  that  had 
less  than  $20  each.  The  character  and  number  of 
undesirables  arriving-  shows  that  viscin^  of  the 
passports  .ibroad  by  American  consuls  is  done 
without  ade(|uatc  facilities  and  that  inquiry  into 
the  physical,  mental  and  financial  state  of  the  ap- 
plicant is  practically  nominal.  Tt  is  to  be  hoped 
that  the  present  ])ricc  of  steeraije  transi>ortation, 
which  is  about  $110  as  against  $25  before  the  war, 
may  operati"  in  some  degree  to  secure  more  desir- 
able immigrants. 


( )nc  of  the  difhculties  due  lo  the  infCiciency  of 
the  Kllis  Island  immigration  office  is  that  since 
October.  1018,  the  issuance  of  certificates  of  ar- 
riyal  and  ])apers  for  candidates  for  citizenship  has 
been  neg:lected  so  that  at  ])resent  there'  are  616,- 
400  in  arrears,  which,  at  the  present  rate,  may  in- 
crease to  100,000  per  month. 


The  number  of  aliens  waitings  to  de])art  from 
the  other  side  for  America  is  apparently  increas- 
ing. Tt  is  now  cstitnated  that  betvyeen  3.000,000 
and  4,000,000  Italians  and  more  than  3.000.000 
Poles  are  vyaiting-  to  come  across;  267,000  appli- 
cations haye  been  made  in  Poland  alone  for  pass- 
ports, most  of  them  for  Jews.  Some  Italian  farm- 
ers say  that  they  are  emigrating  because  of  dan- 
ger from  explosions  when  plowing  in  former  bat- 
tle grounds.  If  the  present  conditions  continue, 
the  only  limit  of  immigration  for  a  long  time  will 
be  the  capacity  of  the  steamships. 


In  New  Orleans  a  committee  of  eleven,  com- 
posed of  representatives  of  rice,  cane  and  cotton 
grovyers  and  steamship  and  railroad  officials,  has 
been  appointed  to  devise  a  practical  method  of 
exploiting  Louisiana  resources  with  the  view  to 
inducing  immigrants  to  plan,  before  they  sail,  to 
come  to  Xew  Orleans. 


unskilled  or  semi  >Uilled  services.  In  a  group  of 
■ibont  l.'^O  in  line  at  the  l'"Jlis  Island  ticket  office. 
30  were  bound  for  Chicago.  10  for  Detroit,  6  for 
Deiivir  and  (>  for  San  i'Vancisco,  the  remainder 
we're  going  singly  to  a  large  number  of  destina- 
tions from  I'lorida  to  Minnesota  and  from  Pitts- 
burg to  Sacramento.  The  distribution  is  consid- 
ered much  wider  than  it  has  been  previously  for 
maliv  years. 


A.  large  proportion  of  immigrants  landed  in 
New  York  are  destined  for  Chicago  and  vicinity, 
especially  the  Calumet  district,  while  many  have 
tickets  through  for  Denxer  and  other  Rocky 
Mountain  ])oints,  from  which  there  has  been  for 
months  a  considerable  migration  back  to  Europe. 
Other  immigrants  continue  across  the  continent  to 
San  Francisco,  Seattle  and  Portland. 


The  willingness  of  some  countries  to  share  their 
population  with  us  is  illustrated  by  the  fact  that 
on  Oiiobcr  ^}  the  former  "flermanic"  fjf  the  White 
Star  Line,  now  owned  by  a  Turkish  corn])any  and 
chartered  by  Creeks,  sailed  from  Constantinople 
for  America  carrying  1,000  Tireek,  Armenian  and 
Jewish  innnigrants  who  left  without  American 
passi)orts  and  without  the  consent  of  the  French 
authorities  in  charge  of  the  port. 


Advance  figures  of  the  immigration  rei)ort  for 
last  year  show  that  41,594  aliens  gave  Massachu- 
setts. 32,502  gave  California.  28,227  gave  Michi- 
gan. 13,212  gave  Connecticut,  5,698  gave  Minne- 
sota and  4,326  gave  Florida  as  their  i)lace  of 
destination.  In  order  to  secure  a  better  distribu- 
tion of  immigrants,  a  new  bureau  is  to  be  estab- 
lished at  Ellis  Island  under  charge  of  P.  A.  Dono- 
hue  from  the  Department  of  Labor.  This  bureau 
will  be  provided  with  economic  and  linguistic  ex- 
l)erts  who  will  endeavor  to  counteract  the  general 
tendency  of  immigrants  to  settle  in  large  cities  be- 
cause they  know  nothing  of  other  portions  of  the 
country.  The  necessity  for  this  action  is  empha- 
sized by  the  fact  that  within  a  few  days  delega- 
tions from  Detroit  and  from  Akron.  Ohio,  have 
visited  Ellis  Island  to  endeavor  to  divert  immi- 
gration from  these  municipalities  to  farm  land  in 
northern  Michigan  and  Ohio. 

The  Labor  Department  in  New  York  State  is 
cooperating  in  the  effort  to  secure  a  better  dis- 
tribution of  immigrants  throughout  the  country 
and  to  avoid  their  concentration  in  large  cities. 
A  bureau  for  this  purpose  has  been  established  in 
New  York  and  in  most  of  the  large  cities  through- 
out the  state  and  billboards  are  erected  di.splaying 
notices  in  many  languages  that  all  kinds  of 
skilled  and  unskilled  labor  are  handled  without 
fees. 

In  reply  to  pleas  by  the  immigration  service  a 
number  of  large  enterprises  throughout  the 
country  have  written  to  the  commissioner  at 
L'llis  Island  offering  to  employ  hundred  of  aliens. 
Among  these  companies  is  the  Oliver  Coal  Com- 
l>anv  at  Daleski,  Ohio,  that  wants  several  hun- 
dred miners  at  $8.00  per  day.  There  are  also 
many  invitations  from  farming  companies. 


The  enormous  wages  paid  here  have  been  duly 
exploited  abroad  and  laljor  naturally  is  eager  to 
participate  in  the  one  dollar  per  hour  rate  for 


Notwithstanding  an  increasing  number  of  un- 
desirable immigrants  that  are  shipped  back  to 
Europe  because  they  are  penniless,  their  average 
prosperity  is  much  greater  than  before  the  war. 
In  1914  the  average  cash  brought  into  this  coun- 
try bv  the  heads  of  families  or  by  immigrants 
traveling   alone   was   $46   while   in    1920   it   has 
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risen  to  $119.  They  are  also  better  dressed  and 
have  better  household  goods  than  formerly.  In 
1913  the  immigrant  transportation  from  Denmark 
to  New  York  was  $42  and  it  is  now  $173.  From 
Italy  it  was  $39  and  is  now  $572;  from  Germany 
■$34  and  now  $1,437;  in  Austria  $39  and  now 
$2,847.  These  figures,  of  course,  represent  the 
loss  through  depreciation  of  foreign  currency. 


Labor  Items 


There  is  in  Chicago  such  an  abundance  of  labor 
that  applicants  are  being  constantly  turned  away 
and  there  is  prospect  for  much  unemployment  dur- 
ing the  winter.  Railroads  and  industrial  estab- 
lishments are  reducing  their  forces,  many  labor- 
ers arc  arriving  from  the  West,  from  the  North- 
west, and  from  Ohio,  and  the  lodging  houses  and 
workmen's  hotels  are  crowded. 

A  bulletin  of  the  New  York  State  Industrial 
Commission  announces  that  figures  based  on  the 
reports  of  1,570  manufacturers  show  that  there  are 
lOO.OCX)  less  workers  employed  in  New  York  State 
factories  than  were  employed  six  months  ago, 
making  a  total  reduction  of  7  per  cent.  The  high- 
est employment  during  the  last  six  months  was 
reached  in  March,  and  the  decline  started  in  April 
with  a  reduction  of  about  1  per  cent,  due  chiefly 
to  the  strike  of  switchmen.  The  increase  has  con- 
tinued since  then  at  a  rate  of  1  or  2  per  cent  per 
month  until  the  present  level  of  unemployment  is 
about  the  same  as  it  was  about  one  year  ago. 

According  to  the  United  States  Bureau  of  La- 
bor statistics,  9  out  of  14  leading  industries  in  the 
United  States  showed  a  decrease  of  employment 
in  September,  1920,  as  compared  with  September, 
1919,  while  5  showed  an  increase. 


The  eight-hour  day  is  universal  for  labor  in 
Norway  and  employers  complain  that  the  quan- 
tity and  quality  of  labor  has  depreciated  very 
much  in  the  last  few  years,  while  the  pay  has 
quadrupled  or  more,  men  who  received  13.4  cents 
per  hour  before  the  war  now  receive  56  cents, 
while  men  in  the  building  trades,  most  of  whom 
are  employed  at  piece-work,  make  as  much  as 
$1.07.  About  $25  a  week  is  considered  to  be  a 
minimum  living  wage  there  for  a  family  of  four. 


Complaint  is  made  from  Germany  of  the  in- 
crease of  unemployment  to  a  great  degree,  part  of 
which  is  attributed  to  the  action  of  the  demobili- 
zation commission  of  Berlin  which  required  the 
discharge  from  private  employment  of  workers 
not  dependent  on  their  personal  earnings  for  their 
livelihood.  In  opposition  to  this  it  is  said  that  the 
National  Government  will  restrain  proprietors  of 
factories  from  shutting  down  on  account  of  the 
high  cost  of  production  or  lack  of  market  and 
wage  demand,  There  has  been  a  strong  tendency 
to  close  plants  and  export  the  machinery  and 
equipment  to  foreign  countries,  which  the  labor 
leaders  declare  is  the  employers'  sabotage  and  the 
communists  equally  object  because  it  prevents 
them  from  taking  possession  of  plant  and  equip- 


ment. The  proposed  new  regulations  will  require 
proprietors  to  communicate  with  the  ministry  of 
economics  and  have  the  authorities  investigate 
before  closing. 


Prison  Labor  on  New  York  Roads 

The  prison  Survey  Committee  of  New  York 
State,  .\dolph  Lewisohn,  chairman,  has  recom- 
mended to  Governor  Smith  that  prisoners  be  used 
more  extensively  than  at  present  in  road  building 
and  other  outdoor  work.  This  would  not,  how- 
ever, mean  unfair  competition  with  private  con- 
tractors, as  the  committee  favors  paying  offend- 
ers for  their  labor  wages  based  upon  these  pre- 
vailing in  outside  work. 

At  present  inmates  receive  only  a  cent  and  a 
half  a  day.  It  is  proposed  that  these  wages  be 
increased,  and  that  out  of  the  earnings  of  prison- 
ers the  state  take  the  cost  of  their  maintenance. 
The  remainder  would  either  be  sent  ro  the  pris- 
oner's dependents  or,  if  he  has  none,  be  kept  in 
trust  for  him  until  his  release. 

According  to  the  committee's  report,  which  has 
iust  been  made  public,  that  body  finds  that  road 
building  "is  not  only  advantageous  to  the  upbuild- 
ing and  general  physical  welfare  of  the  prisoner, 
but  advantageous  to  the  state." 

"It  is  a  sad  commentary  on  prison  life,"  the 
report  declares,  "when  one  reads  such  a  statement 
as  'work  on  the  road  and  on  the  farm  should  be 
given  men  before  being  paroled,  in  order  that 
they  may  become  hardened  and  get  into  fine 
physical  trim.'  It  is  as  necessary  to  keep  them 
in  good  physical  trim  while  they  are  in  prison 
long  before  they  are  paroled,  as  it  is  to  get  them 
physically  hardened  just  before  parole." 


Reducing  Force  Increases  Output 

A  Pennsvlvania  steel  manufacturing  plant  was 
operating  about  two  months  ago  with  100  per 
cent  emplovees  and  only  producing  68  per  cent 
c^^icitv.  [n  consequence  10  per  cent  of  the  men 
v^re  discharged  and  production  rose  to  78  per 
cent.  Another  10  per  cent  of  men  were  discharged 
and  production  rose  to  85  per  cent  capacity.  A 
third  10  per  cent  reduction  of  labor  has  brought 
the  production  up  to  96  per  .cent  of  plant  capacity. 
This  is  another  demonstration  of  the  well  known 
fact  that  the  efficiency  of  labor  has  greatly  de- 
creased within  recent  years,  and  suggests  a  very 
practical  method  of  increasing  it. 


Surveying  for  Dallas  Dam 

Surveys  are  being  made  on  Upper  Trinity 
river  under  the  direction  of  Major  W.  J.  Powell 
by  two  parties,  which  are  investigating  possible 
dam  sites  for  the  water  works  of  Dallas,  Texas. 
The  city  commission  recently  authorized  the  ex- 
penditure of  $18,000  for  the  completion  of  this 
survey,  which  w^ill  be  continued  for  several 
months  vet. 


Preliminarv  work  has  been  commenced  on  the 
530,000,000  Bridge  river  hydro-electric  plant  at 
Sillovet,  British  Columbia. 
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ConslriKlioii   Oiicstions  Answered 


Su{;^estions  as  to  methods,  "wrinkles"  and  appliances  that  may  he  used  to 
overcotne  diiruviltics  arising  in  construction  work.  We  invite  questions  con- 
cerning such  prol)lcn)s  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  he  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."*     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 
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ProlcM'liiig  Concrete 
from  Frost    I^ni  II* 


Heating  mixing  water  and  aggregate,  and 
use  of  anti-freezing  solutions. 


.According  to  a  phanipk't  on  concrete  work  in 
cold  weather  issued  by  the  Portland  Cement  Asso- 
ciation, "the  general  ()i)inion  is  that  freezing  will  not 
injure  concrete  that  has  had  an  opportunity  to 
harden  for  not  less  than  forty-eight  hours  under 
favorable  conditions ;  and  as  a  rule  concrete  will  not 
show  any  serious  effects  from  having  been  frozen 
once,  if,  after  being  thawed  out.  it  is  not  again 
allowed  to  freeze  until  early  hardening  is  complete. 
Hut  if.  before  early  hardening  is  complete,  the  con- 
crete is  allowed  to  alternately  freeze  and  thaw  at 
short  intervals,  it  w^ill  be  damaged.  When  prevail- 
ing temperatures  during  the  day  are  below  45  de- 
grees, they  often  drop  suddenly  during  the  night  to 
freezing  or  below.  Therefore,  it  is  necessary  that 
such  a  drop  be  anticipated  by  heated  materials  and 
also  that  means  be  provided  for  protecting  the  work 
against  freezing." 

One  of  the  largest  and  inost  successful  concrete 
construction  companies  in  this  country  issues  to  its 
superintendents  and  foremen  a  series  of  instruc- 
tions expressly  devoted  to  the  protection  of  con- 
crete placed  in  cold  weather,  in  which  it  defines  as 
winter  work  all  concrete  construction  commenced 
in  the  fall,  or  before  spring,  or  at  any  time  that 
brings  its  completion  in  the  cold  weather ;  and  re- 
quires the  man  in  charge  to  provide  in  advance  for 
either  partial  or  complete  protection  of  the  work  as 
may  be  necessary,  and  to  make  requisition  for  the 
necessary  supi)lies  required  to  heat  and  enclose 
the  structure. 

Whenever  the  weather  is  cold  enough  to  make 
frost  probable,  heating  the  aggregate  and  the  wa- 
ter before  mixing  will  accelerate  the  setting  of  the 
concrete  and  improve  its  strength,  and  may  often 
sufiice,  without  more  expensive  precautions,  to 
carry  the  work  safely  over  night  or  through  brief 
periods  of  cold  or  single  frosts.  Such  provisions 
should  therefore  always  be  made.     They  mav  be 

'Part   I.   Effect   of  frost   on  concrete,   was   imblii^hed   November  1.^, 


simple  and  easily  prfuidcd  at  small  cost  and  are 
certain  to  be  imperative  if  the  cold  is  great  enough 
or  prolonged  enough  to  make  it  also  necessary  to 
enclose  the  concrete  and  warm  the  atmosphere 
arouiul  if. 

HEATING    WATER 

b'or  a  small  amount  of  work,  the  water  can  be 
heated  ni  kettles  over  open  wood  fires;  but  for 
work  of  any  magnitude,  some  continuous  system 
of  heatmg  it  is  desirable.  If  there  is  a  pipe  sys- 
tem for  water  under  pressure,  good  results  may  be 
obtamed  by  running  the  supplv  to  the  mixer 
through  a  section  of  radiator  or  through  any  grid- 
iron or  coil  of  pipes  under  which  an  open  fire 
is   kept  burning. 

Any  heater  like  that  for  a  kitchen  or  laundry, 
boiler,  or  a  discarded  hot  water  house  heater,  will' 
answer  the  purpose  if  it  is  more  conveniently 
available.  A  special  heater  on  the  market  for  this 
purpose  consists  of  an  open  sheet-metal  box  with 
vertical  sides,  a  fire  grate  in  the  bottom  and  an 
open  fire  pot.  The  fire  pot  itself  consists  of  a  rec- 
tangular coil  fitting  the  box  and  connected  to  the 
water  supply  and  automaticallv  heating  it  as  it 
IS  drawn  ofif  to  the  concrete  mixer.  The  principle 
is  essentially  that  of  the  ordinary  range  water- 
back  for  a  kitchen  boiler,  and  the  advantage  is 
that  the  open  fire  also  serves  to  heat  the  atmosphere 
and  thus  makes  the  apparatus  equivalent  to  the 
ordinary  brasier  or  salamander  commonly  used  for 
heating  the  atmosphere  surrounding  concrete  under 
construction. 

If  steam  is  available,  it  can  be  conveniently  used 
for  heating  the  mixing  water.  Exhaust  steam  mav 
suffice,  and  can  be  simplv  turned  into  a  water 
barrel  or  tank  from  the  open  end  of  the  exhau<=t 
pipe. 

If  live  steam  is  used  from  the  boiler  supplying 
the  mixer  engine  or  the  hoisting  engine  or  from 
a  special  boiler,  it  can  either  be  circulated  through 
a  coil  immersed  in  the  water-supplv  tank  or  be 
admitted  through  pipes  closed  at  the  farther  end 
and  perforated  with  .small  holes  which  are  sub- 
merged in  the  tank  and  allow  the  live  steam  to 
rapidly  heat  the  water.  These  devices  can  be 
manufactured  easily  on  the  iob  from  second-hand 
pipes. 

HEATING   THE   AGGREGATE 

Sand,  gravel  and  broken  stone  should  alwavs  be 
stored  in  a  dry  plac?  as  near  as  possible  to  the'mix- 
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ing  machine  so  that  after  being  warmed,  tliey  may 
lose  llie  minimum  amount  of  lieat  in  transit  to 
the  concrete  mixer.  They  should  l)e  protected  from 
storm,  and  if  convenient  may  sometimes  be  advan- 
tageously stored  in  the  finished  cellar  of  the  build- 
ing under  construction  or  in  some  unused  shed 
that  is  near  by  it.  If  stored  in  oi>en-air  piles,  they 
should  always  be  protected  by  tarpaulin  covers  that 
not  only  keep  otT  snow  and  rain  but  retain  the 
warm  atmosphere  and  prevent  excessive  radiation 
of  heat. 

Small  storage  piles  of  aggregate,  and  piles  of 
aggregate  that  is  constatuly  received  as  used  may 
be  satisfactorily  heated  merely  by  building  the  piles 
(>ver  a  horizontal  flue,  such,  for  examjile,  as  an  old 
smokestack,  a  few  lengths  of  vitrified  drain  pii)e,  or 
some  built-uji  l)rick  or  stone  structure  in  which  v 
wood  or  coke  fire  can  he  maintained,  the  flame  and 
smoke  passing  from  end  to  end  of  the  conduit  and 
heating  all  of  the  surface,  which  radiate  into  the  pile 
above.  The  aggregate  must  be  taken  from  above  and 
juished  over  the  flue,  or  if  the  pile  is  large  it  must 
occasionally  be  shoveled  and  shifted  so  as  to  better 
heat  the  exterior  portion. 

\\  hen   steam  is  available,  it  ma\    be  supplied  to 
short  lengths  of  ])ipes  ])!ugged  at  the  extremity  and 
])erforated   at    frec|uent   intervals  with   small   holes. 
If    these    ])ipes   are   driven   into    the   pile   of    sand. 
L^rax  el  or  l)roken  stone  and  live  steam  turned  on  it 
will  t|uickly  heat  the  material.     The  piles  may  be 
()laced  horizontally  in  the  bottom  of  the  storage 
pile  and  left  there  to  keep  the  mass  warm  while  the 
aggregate  is  used  from  the  bt)ttom  of  the  pile  and 
colder  aggregate  slides  down  to  take  its  place      In 
this   case   the   i)i])es   should   be   perforated   on   one 
side  a.nd  that  side  turned  downward  to  prevent  the 
holes   from  becoming  clogged   with   dirt   and   sand 
I 'or  jobs  reciuiring  a  large  amount  of  aggregate  or 
for  work  long  continued  in  cold  weather,  the  aggre- 
gate may  be  stored  in  bins  provided  with  perforated 
steam   pij^es   permanently  installed   on   the   bottom 
and  sides  of  the  l)in.     In  one  winter  job  of  con- 
creting  an    IS   h.p.    boiler   was   installed  especially 
to  provide  steam  for  heating  the  aggregate  and  the 
concrete    forms,    and    delivered    steam    to    a    hori- 
zontal  grid-iron   consisting   of   six   ;?()-foot   lengths 
of    1 ''<-inch    pipe   perforated   with    3-ir)-inch   holes 
]•-    inches   apart.     This  pipe   was  connected  up  in 
a   rectangular  framework  on  or  near  the  level  of 
the  ground  and  the  stone  was  piled  over  one  end 
of   it   and   sand  over   the  other  end.     During  the 
dav.  when  the  aggregate  was  constantly  being  taken 
frf m  the  piles  to  the  adjacent  mixer,  the  storage 
|)iles  were  kept  uncovered,  but  at  night  they  were 
c  vered  with  canvas  and  the  steam  pressure  main- 
tained, preventing  the  materials  from  getting  cold. 
A    1  '{.-inch  branch   from   the   steam  main   was  led 
t)  n   water  barrel   from  which  the   supply   for  the 
mixer  was  taken. 

There  are  on  the  market  torches,  provided  with 
a  blast  by  which  a  long  flame  can  be  directed  to 
a  considerable  distance,  that  are  used  for  heating 
the  materials  in  the  mixer  drum  while  the  con- 
crete is  being"  mixed,  b'or  this  pur])ose  the  torch 
i<  arranged  so  that  its  flame  enters  the  dnnn  near 
the  axis  and  plays  directly  on  the  aggregate  while 
the  drum  revolves.     In  this  case  the  inlet  and  out- 


let openings  on  both  sides  ol  ibc  drum  are  usually 
covered  by  canvas  or  some  ollu  r  easily  movable 
protection  that  helps  confine  the  hot  air  in  the 
drum.  .Similar  results  can  also  be  obtained  by 
letting  live  steam  into  the  drum  while  the  mixing 
is  in  ])rocess.  but  in  this  case  it  is  well  to  allow 
for  the  luoisture  condensed  from  the  steam  in  pro- 
portioning the  amount  of  water  to  be  used  for 
mixing  the  concrete. 

it  is  considered  good  i)ractice  to  heal  materials 
.so  that  the  concrete  will  have  a  temperature  of  at 
least  7i»  degrees  when  placed  in  the  form.  ( >en- 
erallv  the  sand,  stone  and  gravel  are  not  heated  to 
more  than  lot*  degrees,  but  the  water  can  be  heated 
to  anv  convenient  temi)erature.  It  is  not  usually 
econo'mical  to  have  the  material  hot  enough  to  give 
the  concrete  a  temperature  of  about  !•<)  degrees 
when  discharged  from  the  mixer. 

ANTI-FKKEZINC.    SOLUTID.N 

W  hen  only  very  light  frosts  are  anticipated,  it 
is  sometimes  more  convenient  to  prexent  freezing 
bv  (losing  the  water  rather  than  by  iieating  it, 
especially  as  this  method  will  prevent  freezuig  for 
a  longer' time  than  simply  heating  the  materials  be- 
fort-  mixing.  Connuon  salt  dissolved  in  the  mixing 
water  will  lower  the  freezing  temperature  about 
1  degree  Fahrenheit  for  every  1  per  cent  by  weight 
of  salt  added.  Care  should  be  taken  not  to  use 
more  than  an  extreme  maximum  of  1<»  per  cent 
(f  salt,  because  in  greater  quantities  it  is  likely  to 
injure  the  (|uality  of  the  concrete  and,  in  any  event, 
is  undesirable  because  it  retards  the  setting  of  the 
concrete. 

better  results  are  obtained  by  using  calcium 
chloride,  which  is  not  only  uKjre  efficient  in  ])re- 
venting  freezing,  but  has  a  great  additional  ad- 
vantage in  accelerating  the  hardening  of  the  con- 
crete and  thus  reducing  the  time  for  which  it  is 
necessarv  to  i)rotect  it  from  the  cold,  besides  devel- 
oping strength  more  rapidly.  Calcium  chloride  is 
sold  bv  several  commercial  dealers  under  different 
names  such  as  "quickstone."  or  by  its  own  name, 
and  thev  also  sell  other  ])rei)arations  with  various 
additional  ingredients,  all  of  them  securing  the 
same  results.  It  can  now  be  purchased  in  a  solu- 
tion of  about  -n  per  cent  at  a  price  of  about  thirty- 
five  cents  per  gallon.  In  one  case  its  use  in  the  con- 
sf ruction  of  a  l«>-inch  wall  enabled  the  work  to 
be  continued  safely  when  the  temperature  was 
near  zero.  Caution  should,  however,  be  observed 
in  the  use  of  calcium  chloride  where  reinforcement 
steel  is  embedded  in  the  concrete  because  some  tests 
of  the  (;o\ernment  Testing  P.ureau  have  indicated 
that  it  caused  an  increased  corrosion  of  the  steel, 
an  effect  that  was  not.  however,  detected  by  some 
other  observers. 


Houston.  Texas.  Cannot  Pave 

\UV.^iicrVi  r.rnr.ert^^  owporc;  in  Hon«+on.  Texas, 
nrc  willino-  to  Dav  tbe  entire  cost  of  pavine  in 
ft-ont  of  their  nrooerties  leaving-  for  the  citv  onlv 
the  cost  of  the  inter-^ections.  the  citv  cannot  take 
advant^p-e  of  the  offer  since  it  has  no  monev  in 
the  treasurv  to  pav  for  such  intersections.  Tt  is 
reported  that  the  citv  could  1av  50  miles  of  new 
pavement,  all  to  be  paid  for  by  property  owners, 
if  it  could  pay  for  the  intersections. 
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RccciiL  L(^i!:al  Decisions 


TAXES     CAN     BK     I.KVIKI)     BICKOKK     IM  I'KOVKM  KNT 
TAXES     CAN^^Bh^Ki-vi^^,j.^^  ^^   KANSAS 

Ihc  Kansas  Supromc  Court  Ik'I^Is,  Slate  v. 
Stewart  l')l  I'a^-.  2()">.  tluit  under  the  provisions 
of  the  slate  road  law.  it  is  n..t  necessary  that  an 
hunroven.ent  shall  he  completed  hcfore  Rcneral 
count V  and  township  taxes  can  he  levied  to  pro- 
vide a  fund  to  meet  at  maturity  the  first  install- 
„KMU  of  the  l.onded  deht  created  therefor,  nol- 
withstandiuK  that  local  assessments  upon  the  land 
specially  henetited  cannot  he  made  until  such 
completion. 


BUILDING    PER:/IIT    ORDINANCE    HELD    VALID 

The  Marvland  Court  of  Appeals  holds,  Farm- 
ers' &  Planters'  Co.  v.  Mayor,  etc.,  of  Sahsbury, 
111  Atl.  112,  that  an  ordinance  prohibiting  the 
erection  or  repairing  of  buildings  within  city  lim- 
its without  the  issuance  of  a  building  permit  from 
the  mavor  and  council,  and  specifying  the  matters 
to  be  considered  on  application  for  such  permit, 
is  valid,  being  a  reasonable  exercise  of  the  police 
power  granted  to  the  city  by  its  charter.  Such 
an  ordinance  cannot  confer  an  unlimited  discre- 
tion, but  this  the  ordinance  did  not  propose  to  do. 
The'  city's  action  in  refusing  to  grant  a  permit 
for  the  construction  of  an  addition  to  a  building 
to  bo  used  for  the  purpose  of  storing,  mixing  and 
bagging  fertilizer,  taken  after  careful  considera- 
tion of  letters  and  petitions  of  those  living  in  the 
vicinity  of  the  proposed  addition,  both  for  and 
against  the  grant,  was  held  not  arbitrary. 

VALIDITY    OF     ROAD     IMPROVEMENT     STATUTE 

The  Arkansas  Supreme  Court  holds,  Nettles  v. 
Hazlewood  Road  Improvement  Dist.  No.  2,  223 
S.  W.  397,  that  the  fact  that  the  drainage  district 
embracing  a  part  of  the  road  district  was  declared 
invalid  did  not  prevent  the  road  improvement  dis- 
trict commissioners  from  proceeding  with  the  im- 
provement as  authorized  by  the  special  statute,  as 
it  was  not  shown  that  the  carrying  out  of  the 
drainage  improvement  was  essential  to  the  con- 
struction of  the  road  improvement. 

MUNICIPALITY'S  POWER  TO  USE  MACHINERY  PURCHASED 

FOR     WATER     SYSTEM      INCIDENTIALLY      FOR 

ELECTRIC    LIGHT    SYSTEM 

In  a  suit  to  restrain  a  town  from  carrying  out  a 
contract  for  the  purchase  of  electrical  machinery 
and  e(|uipment  it  was  alleged  that  although  the  ex- 
pressed purpose  of  the  town's  purchase  was  for 
pumping  and  supplying  water  to  the  town,  this  was 
only  a  subterfuge  and  that  the  machinery  con- 
tracted for  was  purchased  for  the  purpose  of  instal- 
ling an  electric  light  plant;  that  bonds  had  been 
voted  and  sold  to  construct  a  waterworks  system 
and  the  town  officials  proposed  to  divert  funds  so 
raised  to  construct  an  electric  lighting  system.  A 
municipalitv  in  its  discretion  may  authorize  its  prop- 
ertv  to  be  used  incidentially  for  a  purpose  other 
than  that  for  which  it  is  primarily  purchased  or 
constructed,  if  the  use  for  incidental  purposes  does 
not  interfere  with  the  use  for  the  primary  purpose- 


riic  .\cw  Mexico  Supreme  Court,  ai)plying  this 
princi|.lc  holds.  Page  v.  Town  of  Callup,  1!»1  I'ac 
IC.o.  that  if  it  were  true,  as  the  town  alleged,  that  the 
machinery  which  it  was  pnjposed  to  install  was 
luressary  for  the  j. resent  and  reasonably  anticipated 
needs  of  the  town  for  innnping  water,  the  fact  that 
the  town  proposed  to  use  the  machinery  m  connec- 
tion with  some  other  municipal  use  could  not 
opei-.-ile  to  prevent  the  town  from  installing  the 
machinerv.  It  was  a  (|uestion  of  fact,  of  course, 
as  to  whether  the  machinery  in  question  was  neces- 
sary for  the  oi)eration  of  the  water  plant,  or 
wlu'ther  the  council  in  good  faith  had  determined 
that  it  was  necessary.  Judgment  for  the  plaintiff 
was  therefore  reversed. 


DAMAGES    FOR    FAILURE    TO    TILE    SEWER    ACROSS 
PRIVATE   LAND  UNDER  CONTRACT 

Part  of  an  agreement  concerning  damages  for  the 
construction  by  a  citv  of  a  sewer  across  private 
land  i)rovide(rthat  if  the  sewer  should  create  an 
oi)en  stream  to  such  an  extent  as  t')  interfere  with 
the  use  of  the  land  for  farming  purptjses  the  owner 
could  require  the  city  to  tile  the  water  acrr^ss  the 
land  The  South  Dakota  Supreme  Court  holds, 
Hatch  v.  Citv  of  Mt.  Vernon,  ITH  N.  W.  9:51., that 
this  provision  came  under  the  arbitration  clause  in 
the  contract,  requiring  a  demand  for  arbitration  of 
damages  in  excess  of  a  certain  sum  to_  me  made  by 
the  landowner  within  five  years  of  the  date  of  the 
contract.  The  landowner  could  not  therefore  re- 
cover damages  from  the  city  for  its  failure  to  tile 
the  ditch  after  the  exj^ration  of  that  time,  where 
no  demand  fcr  arbitration  was  made  as  required. 


STATE     HIGHWAY     COMMISSION     NOT     A     MUNICIPALITY 
WITHIN     MUNICIPAL    MECHANIC'S    LIEN    ACT 

The  New  Jersey  Court  of  Chancery  holds,  Curtis 
&  Hill  Cravel  &  Sand  Co.  v.  State  Highway  Com- 
mission, 111  Atl.  in,  that  the  provisions  of  the  Mu- 
nicipal Mechanic's  Lien  Act  of  1918  do  not  apply  to 
labor  or  materials  for  the  performance  of  contracts 
made  bv  the  State  Highway  Commission.  The 
commission  is  not  a  "municipality"  within  the  act, 
but  is  an  alter  ego  of  the  state  itself. 


WHEN    RELIEF   FROM    TAX   BILLS   TOO    LATE    AFTER   COM- 
PLETION   OF    WORK 

A  suit  for  the  cancellation  of  tax  bills  issued  by 
the  duly  constituted  authorities  of  Kansas  City 
against  the  complainant's  property  for  the  con "=1  ruc- 
tion of  certain  sewers  on  the  ground  that  the  con- 
tract was  not  let  to  the  lowest  bidder,  no  com- 
plaint having  been  made  until  after  the  completion 
of  the  work,  was  denied.  Welch  v.  Commerce  Trust 
Co..  (Mo.)  223  S.  W.  Tr.8.  where  the  irregularities 
charged  were  in  great  part  matters  of  public  record, 
iuid  the  slightest  attention  on  the  part  of  plaintiff 
would  have  disclosed  to  them  all  that  the  parties 
charged  with  bad  faith  knew  and  they  made  nO 
objection  or  protest. 
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NEWS  OF  THE  SOCIETIES 


Nov.  :{(» — NATIONAL  CONFKUKNCK 
OK  HKAI.TH  OP'FlCKltS.  l>r.  Htnry 
K,     Vali^lian,     Detroit.    Mull. 

IWv.  «-»— IN'Dl'STIMAL  sAKKTV 
I'oXGiaOSS.  Statf  Influ.strial  Com- 
niK'-sion.      Syrac-ust-,    N.    Y. 

Dec.  S-IO — NATIONAL  KIVKKS  iS:.- 
H.MUiOIlS  CONGliKSS.  Annual  con- 
vention.     Wasliinston.   1).    C. 

Dec.  7-10— AMERICAN  SOCIKTY 
OK  M!:CHAN1C.M.  ENGINICHUS.  An- 
nual meetins.  New  York.  Secretary, 
29    NV.    39tli   St.,    .\ew    York   City. 

Dec.  »— THE  BI^OOKLYN  ENGI- 
NEERS" CI.UB.  Annual  Meeting, 
election   of  officers. 

Dec.  i;i-10— AMERICAN  ASSOCIA- 
TION OF  STATE  HIGHWAY  OFFI- 
CIALS. Annual  convention.  Wash- 
ington,   D.    C. 

Dec.  1«-17— THE  KANSAS  ENGI- 
NEERING SOCIETY.  Annual  meet- 
ing.     Topeka,   Kansas. 

Jan.  1»  —  A.MEKR'AN  SOCIETY 
CIVIL  ENGINEERS.      New    York   City. 

Jan.  a.l-UT.  1»-J1— THE  AMERICAN 
WOOD  PRESERVERS  ASSOCIATION. 
Place  of  meeting  to  be  announced 
later. 

Jan.  23-27— ASSOCIATED  GENE- 
R.\L  CONTR.\CTORS  OF  AMERICA. 
Annual  convention.  Washington, 
D.    C;    New    Orleans. 

Feb.  7 — AMERICAN  RO.\D  BUILD- 
ERS' ASS'OCI.\TION.  Annual  con- 
vention. Coliseum,  Chicago.  E.  L. 
Powers.  11  Waverly  Place,  New 
York    City. 

Mnv  I7-I1»  l»21— NATIONAL  FIRE- 
.\IENS  .\Ss'OCIATION.  Twenty-third 
annual    conveniion    Fort    Wayne.    Ind. 

Jnne  7-».  1921— NATIONAL  FlIlE 
PROTECTION  .\SS0CI.\T10N.  Annu- 
al   meeting,    Sai^    Francisco.    Cal. 

Jiiue.  H>21  —  CONFERENCE  OF 
.MAYORS  AND  OTHER  CITY  OFFI- 
CIALS. State  of  N.  Y.  12th  Annual 
Conference.      Elinira,   N.    V. 


NKW       VOKK      SECTIOX      .VMEKIC.XX 
SOCIKTV    OF   Civil.   KXGINEERS 

.At  the  regular  business  meeting  No- 
vember 17,  the  subject  of  "Urban  and 
Suburban  Passenger  Transportation" 
was  di.scussed.  Henry  M.  Brincker- 
hoff,  of  Parsons.  Klapp.  Brinckerhoff 
&  Douglas,  coi^sulting  engineers,  intro- 
ducing the  subject,  discussion  of  which 
was  invited  from  : 

D.  L.  Turner,  chief  engineer.  Transit 
Commission. 

Frank  Hedley.  president  and  general 
manager,   Interboro  Rapid  Transit  Co. 

W.  S.  Menden,  general  manager, 
Brooklyn  Rapid  Transit  Co. 

R.  E.  Dan  forth,  vice-president  and 
general  manager.  Public  Service  Rail- 
way. Newark.   X.  J. 

P.  H.  Woodward,  general  passenger 
agent.  Long  Fsland  Railroad.  R.  S. 
Pearsons,  general  iriana'^er,  P2rie  Rail- 
road. 

Delos  F.  Wilco.x.  public  utilities  ex- 
pert. 

George  Mc.Aneny.  formerly  presi- 
dent of  the  Board  of  .Aldermen.  New 
York  City. 

O.  B.  Wilcox,  vice-president,  Eon- 
liright  &  Co. 

J.  \'.  Davies.  of  Jacobs  {t  Davies. 
consulting  engineers. 


L.    B.   Stillvvtll,   consulting   engineer. 

F'rank  J.  Sprague,  past-president, 
.-\merican  Institute  of  Klectrical  En- 
gineers. 


LItOOKI.l  \    IO\<ilNEEU.S   (1,1  II 

.\  regular  meeting  was  held  in  the 
clul)  house,  llT  Remsen  street,  mi 
Thursday,  October  11,  at  8:30  p.  m. 
Paper  No.  170,  entitled:  "City  Plan- 
ning for  the  Borough  of  Queens,"  was 
presented  by  Charles  U.  Powell,  chief 
engineer  of  the  Topographical  Bureau, 
Borough  of  Queens,  N.  Y.,  who  dis- 
cussed and  illustrated  with  lantern 
slides,  the  history  of  the  borough  plan 
from  the  time  of  its  first  considera- 
tion ;  controlling  elements  which  de- 
termined the  borough  plan ;  methods 
used  in  carrying  out  the  plan  ;  method 
of  distribution  of  expense;  and  the 
various   problems   met. 

Proximate  meetings  and  papers  are : 
November  18,  "Industrial  Brooklyn, 
Paper  No.  2,"  will  be  presented  by  Mr. 
Walter  Pfaendler,  engineer  for  the  E. 
W.  Bliss  Co.  Decembef  2,  subject  to 
be  announced  later.  December  9,  an- 
nual meeting  of  the  club  and  election 
of  officers  for  the  new  year. 


A.MKRIC.V.V    SOCIETY    OF    MECH.\X- 
I(".\t,   E.NGI.\EERS 

The  importance  of  transportation  is 
to  be  given  proiuinence  at  the  forty- 
first  annual  meeting  of  this  society, 
which  is  to  be  held  in  New  York  City 
December  7-10. 

Daniel  Willard,  president  of  the 
Baltimore  &  Ohio  Railroad  and  chair- 
man of  the  Association  of  Railway 
Executives,  will  present  statistics  on 
the  railroad  situation ;  Charles  A. 
Morse,  chief  engineer  of  the  Chicago, 
Rock  Island  &  F'acific  Railroad,  will 
discuss  the  development  of  railroad 
feeders  ;  Col.  William  Barclay  Parsons 
will  speak  on  the  importance  of  freight 
handling  at  the  terminals  and  the  ar- 
rangement of  terminals  themselves; 
(lustav  Lindenthal.  who  has  prepared 
a  project  for  the  solution  of  the  New 
York  freight  problem,  will  present  his 
views  on  this   subject. 

Francis  W.  Davis,  transportation  en- 
gineer of  the  Pierce-Arrow  Motor  Car 
Company,  will  discuss  the  motor  truck 
for   long-distance   transportation. 

Major-General  Frank  T.  Hines,  chief 
of  embarkation  during  the  war,  will 
speak  on  the  importance  of  waterways 
in   transportation. 

Te.\t.\tive   Pro<;r.\.m 

Monday  morning,  December  (> — Con- 
ference  of   Local   Sections'   Delegates. 

Meeting  of  Committee  on  Power 
Test  Code. 

Tuesday  afternoon,  December  7 
(Simultaneous  Sessions) — Fuel  Sec- 
tion. Forest  Products.  Machine  Shop 
Section. 

Tuesday  evening.  December  7 — Re- 
port of  tellers  of  election  and  intro- 
duction of  president-elect,  presidential 


address,  conferring  of  six  honorary 
iiHinlierships,  i)residential  reception 
and  dance. 

Wednesday  morning,  December  8 — 
lUisiness  meeting.  .Xmendments  to  the 
constitution,  reports  of  standing  com- 
mittees, committee  on  code  of  ethics, 
industrial  relations.  edncatit)n,  feed- 
water  heater  standardization,  sub-com- 
mittee on  bearing  metals. 

Wednesday  afternoon,  December  8 
(Simultaneous  Sessions)  — Manage- 
ment section,  railroad  section,  research 
—  1.  Meeting  of  committee  of  stan- 
dardization of  plain  limit  gages. 

Wednesday  evening,  December  8 — 
Oration  on  the  life  and  work  of  the 
late  Dr.  John  A.  Brashear,  past-presi- 
dent, A.  S.  M.  E.,  will  be  delivered  by 
Dr.  Henry  S.  Pritchett,  president  of  the 
Carnegie  Foundation  for  the  Advance- 
ment of  Teaching. 

Thursday  morning,  December  9 — 
Keynote  session  on  transportation. 
Railroads,  Daniel  E.  Willard,  president 
Baltimore  &  CJhio  Railroad.  Railroad 
Feeders,  Charles  A.  Morse,  chief  en- 
gineer, Chicago,  Rock  Island  &  Pacific 
Railroad.  Waterways,  General  Frank 
T.  Hines.  Motor  truck  transportation, 
Francis  W.  Davis,  engineer,  Pierce-Ar- 
row Motor  Car  Company. 

Meeting  of  committee  on  standardiz- 
ation of  shafting. 

Thursday  afternoon,  December  9 — 
Keynote  session  continued. 

Tenuinals,  Col.  William  Barclay 
Parsons,  consulting  engineer  of  New 
York  City. 

The  New  York  Terminal  Problern, 
Gustav  Lindenthal,  consulting  engi- 
neer of  New  York  City. 

Professional  Session.  Research — 2. 
Effect  of  Fittings  on  Flow  of  Fluids, 
through  Pipe  Lines,  D.  E.  Foster; 
Steam  Formulas.  R.  C.  H.  Heck;  Or- 
ganization meeting  of  the  Ordnance 
Section.     Ladies'  tea  and  dance. 

Friday  morning.  December  10 
(  Simultaneous  Sessions) — Design — 2, 
Textile  Section,  Power  Section. 

The  thirty-eight  local  sections  of  the 
society  will  each  send  delegates  to  the 
Sections  Conference,  which  will  be  held 
this  year  on  Monday  instead  of  on 
Tuesday,  as  in  previous  years.  The 
delegates  to  the  conference  select  the 
nominating  committee  of  the  society 
and  in  other  ways  serve  to  bring  the 
point  of  view  of  the  membership 
throughout  the  country  to  council 
members  and  to  the  meeting. 


V.MEKIC.W      KO.\D     Bl'ILDERS'     .\S- 
SOCIATIOX 

The  annual  meeting  was  held  No- 
vember 15  at  the  Automobile  Club  of 
.America,  New  York  City.  Routine  bus- 
iness was  transacted.  Reports  of  com- 
mittees and  officers  were  received,  and 
nearly  100  members  and  guests  attended 
a  dinner  followed  by  several  short  ad- 
dresses on  pertinent  topics. 

The  officers  elected  were  :  President, 
M.  .\.  Faherty,  chairman  Board  of 
Local  Improvements,  Chicago,  111.  Vice- 
president,  Northeastern  District,  J.  A. 
Duchastel.  city  engineer.  Outremont, 
Canada.  Vice-president,  Southern  Dis- 
trict. Lt.-Col.  H.  L.  Bowlby,  chief. 
War  Materials  Division.  Bureau  of 
Public  Works,  Washington,  D.  C.  Vice- 
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prtsidrnt,  Cnilral  District,  Kc^bcrt  C. 
I  irrcll,  Statr  l-jiniiicrr  of  (')klalioma, 
(  Jklalitiina  (  ily,  ( 'kla.  Nice  president, 
Wrstcrii  District,  S.  Hriison,  chairman, 
()rt'ni>ii  State  Highway  (.  onunission, 
I'urtlatiil,  ( )rf.  Secretary,  !•!.  I,.  Pow- 
ers, editor,  i,i>vii  Ri'ittls,  New  York, 
N.  V.  Treastirer,  Senator  James  II. 
MacDonatd,  former  State  lli^liway 
C'ommissiniier  nf  (omiectictit.  New 
Haven,  (  oim.  Directors  for  tlircc 
years,  Nortlieastern  District,  Irving  \V. 
Patterson,  chief  ennineer.  State  Hoard 
of  I'nlilic  Ivoads,  I'rovidence,  K.  1.; 
W  illi.im  K.  Smitli,  president',  Lane  Con- 
strnction  Corp.,  Meriden,  I'onn.;  John 
Swan,  Director  of  I'uhlic  Works, 
I'ittshurKh,  I'a. ;  Southern  District,  J. 
H.  C'ranford,  presiilent,  the  Cranford 
I'avinn  (.().,  U'asliiiiKton,  D.  C. ;  W. 
(i.  Sncro,'  (.  onnty  Koads  EiiKint-er, 
Hahimore  county,  Towson,  Md. ;  Cen- 
tral District,  \\ .  A.  McLean,  Deputy 
•Minister  of  Hi^luvays,  Province  of  On- 
tario. Toronto,  Out.,  Canada;  Western 
District,  Austin  li.  inctdier.  State 
Higliway  Knginecr  of  California,  Sac- 
ramento, Cal. 

Tile  first  speaker  after  the  dinner 
was  the  new  president,  M.  J.  Faherty, 
who  outlined  the  great  roail-huilding 
plans  of  the  state  of  Illinois  and  the 
city  of  Chicago.  Mr.  Faherty  has 
been  very  active  in  securing  good 
roads  for  Illinois  and  expressed  the 
desire  to  have  the  state  project  even 
greater  highway  improvements  than 
now  planned.  He  assured  the  mem- 
bers that  he  would  arouse  the  interest 
and  co-operation  of  state  and  city  of- 
ficials in  the  Chicago  convention. 

H.  G.  Shirley,  secretary  of  the  Fed- 
eral Highway  Council,  spoke  upon  the 
urgent  need  of  research  in  highway 
work.  F'oundations,  sub-grades  and 
surfacing  materials  are  as  yet  little  un- 
derstood and  money  ought  to  be  set 
aside  to  investigate  these  problems.  He 
also  pointed  out  that  many  states  have 
not  as  great  wealth  as  has  the  state 
of  Illinois,  hence  the  construction  of 
highways  by  the  Federal  government 
will  do  much  in  aiding  the  good  roads 
movement  in  these  states. 

D.  C.  Fenner,  representing  the  Na- 
tional Automobile  Chamber  of  Com- 
merce, discussed  the  road  problem 
from  the  standpoint  of  the  motor  ve- 
hicle owner,  saying  that  sharp  curves 
should  be  eliminated,  grades  should  not 
be  more  than  .">  per  cent  and  all  bridges 
should  be  al)le  to  support  20  tons.  More 
attention,  the  speaker  said,  should  be 
paid  to  the  matter  of  securing  adequate 
foundations,  instead  of  trying  to  spread 
the  money  out  over  large  mileage  with 
inadequate  foundations. 

W.  E.  Albig,  of  the  United  States 
Chamber  of  Commerce,  spoke  upon  the 
relation  of  transportation  to  the  prog- 
ress of  a  community,  pointing  out  that 
good  roads  greatly  facilitate  the  dis- 
tribution of  food  products. 

T.  W.  Dieckman,  of  the  Lakewood 
Engineering  Company,  spoke  upon  the 
desirability  of  moving  road  materials 
in  winter  when  more  open  top  cars 
were  available  than  in  the  summer.  By 
getting  road  materials  on  the  job  in 
the  winter  and  early  spring,  road  work 
would  not  be  subjected  to  the  costly 
delays  arising  from  a  shortage  of  ma- 
terials due  to  railroad  congestion. 


PERSONALS 


Weightman,   Hugh  E.,  industrial  en 
gineer   and   arclnicct,   has   changed   the 
linn   name  to  W  eightm.in  ^   Stcigeley. 
The  oHices  are  locaird  at  21   North  La 
S.illc   street,   Chi(  ago,    Jll. 

Alexander,  ( ).  .\1.,  ciignRcr  on  heat- 
ing, ventilating,  saintalion,  power 
plant  eciuipment  and  electricity,  has 
opened  a  branch  o.'Ticc  in  the  Slavic 
I '.an   Hldg.,   Hazelton,    I'a. 

I  he  .American  Engmeering  Co.,  I'liil- 
adelphia,  has  opened  an  olticc  in  Cin- 
ciiMiati,  with  M.  M.  Masson  in  charge. 
Mirdseye,  C.  H.,  chief  geographer  of 
the  U.  S.  Geological  Survey,  has  made 
arrangements  with  the  district  engi- 
neer of  the  Corps  of  Engineers  at 
C  hattanooga  for  co-oi)erative  work  on 
tile  survey  which  is  to  be  made  of  the 
Tennessee  river  basin. 

Copp,  Walter  P.,  has  been  ai)pointed 
professor  of  engineering  at  Dalhousie 
L'liiversity,   Halifax. 

I'Veyn,  Brassert  &  Co.,  Chicago,  have 
been  api)()inted  consulting  engineers  for 
the  Rcjyal  Xetherland  Blast  F'uniace 
ani  Steel  V\  orks  Company,  The  Hague, 
Holland. 

Golsan,  Page,  consulting  engineer,  is 
to  be  connected  with  the  iirm  of  Ford, 
Paeon  &  Davis,  New  York  City. 

C.  W.  Hunt  Engineering  Corpora- 
tion lias  been  organized  to  take  over 
tlie  interests  of  the  Hunt  products  and 
all  engineering  business  previously  per- 
formed by  the  C.  \V.  Hunt  Co.,  Inc., 
New  York. 

In'gemanson,  T.  W.,  is  in  charge  of 
C(mcrete  road  construction  with  the 
Towa  State   Highway  Commission, 

Asbury.  E-  P.,  has  been  appointed 
engineer  of   Collin  county,  Texas. 

Baldock,  R.  H.,  has  been  appointea 
division  engineer  of  the  Oregon  State 
Highway  Department,  with  headquar- 
ters at  Pendleton. 

Bennett,  M.  O.,  has  resigned  as  di- 
vision engineer  of  the  Oregon  State 
Highway  Department. 

Chester,  Tlie  J.  N.,  Engineers,  an- 
nounce the  admittance  of  E.  E.  Bank- 
son  as  a  nartner. 

Crockett,  J.  B.,  formerly  engineer 
of  Collin  county,  Texas,  is  to  enter 
the  contracting  business. 

Creer,  A.  D..  and  MacKenzie,  A.  R., 
civil  engineers,  specializing  in  water 
supply,  sewerage,  irrigation  and  other 
activities,  have  opened  an  office  in  the 
Metropolitan  Hldg.,  \'ancouver.  B.  C. 
Canada. 

Everham.  Co.  A.  E.,  of  the  Engi- 
neer's Club.  Kansas  City,  has  been  ap- 
pointed a  member  of  the  building  code 
committee.  Chamber  of  Commerce,  of 
that  city. 

Holmes,  J.  Albert,  has  been  ap- 
pointed resident  engineer  for  Pearse 
&  Greeley,  hydraulic  and  sanitarv  en- 
gineers, Chica.go. 

Henderson.  Charles  E..  has  been  ap- 
pointed division  engineer  at  Detroit, 
for  the  Morris  Knowles   Co..  Inc. 

Lamb.  Richard,  construction  engi- 
neer, died  in  New  York  Citv  October 
19. 

Mandigo.  Cbrk  R..  and  Prince. 
John,  of  the  Engineers'  Club,  Kansas 


City,  have  been  a|>pointcd  on  that 
city's  Chamber  of  Commerce  commit- 
tee for  city  |)laiining  and  building. 

.Meeker,  R.  A.,  has  been  appr>inted 
executive  head  oi  the  Kight  of  Way 
Bureau  of  the  New  Jersey  State  High- 
way Department. 

.\ewcomb.  (live  Seymour,  formerly 
with  the  Dorr  Company,  has  accejited 
a  position  as  consulting  engineer  with 
the  Mutual  (  hcinical  Comi)any  aiul  the 
I'hosphate  Co. 

.Newell,  I-'.  IL,  (onnected  with  the 
civil  engineering  ricpartment  of  the 
University  of  llliiujis.  has  been  ap- 
p<;inted  flirectfjr  <,{  field  forces  by  the 
American   Association  of   ICngineers. 

Anderson,  (].  E.,  formerly  assistant 
eastern  sales  manager  oi  the  Duff 
Mfg.  Co.,  Pittsburgh,  has  been  pro- 
m(4e(l  to  southwestern  sales  manager 
in  charge  of  the  new  branch  office  in 
the  Railway  Exchange  Bldg.,  St. 
Louis,  Mo. 

Wilson,  L.  C,  ff>r  the  past  two  years 
general  sales  manager  of  the  Chain 
Belt  Company  of  Milwaukee,  has  been 
elected  secretary  of  the  Federal  Mal- 
leable Company,  West  Allis,  Wis., 
n:anufacturers  ai  malleable  castings,' 
inalleable  cliain  and  the  rapid  molding 
machine.  He  will  be  succeeded  as  sales 
manager  at  the  Chain  Belt  Company 
liy  Clifford   F.   Messinger. 


K\<;i\Ki;i{   c;ovi<:i<\oi<   koh   ver- 

MO.VT 

James  Hartness,  governor-elect  of 
Vermont,  is  past-president  of  the 
Anicrican  Society  of  Mechanical  En- 
gineers. The  industrial  growth  of 
Springfield  is  said  to  be  due  in  a  large 
part  to  his  untiring  efforts.  Mr.  Hart- 
ness was  one  of  the  organizers  of  the 
Jones  &  Lamson  Machine  Company  in 
that  city  over  thirty  years  ago. 


INDUSTRIAL  NOTES 


i*<)KTi,\M>    <  i:mi;\'i     vss(k  i  \tio\ 

(U'K.NS     \  A\COl\E|{    (»KFU  E 

The  Portland  Cement  Association 
announces  the  opening  of  a  Canadian 
office  in  the  Birks  building.  718  Gran- 
ville street,  Vancouver,  B.  C,  in  charge 
of  A.  E.  Foreman  as  district  engineer. 
Mr.  Foreman  is  president  of  the  Ca- 
nadian Good  Roads  Association  and 
has  just  resigned  as  chief  engineer  of 
the  DepartVnent  of  Public  Works  of 
Victoria,  B.  C. 


(i<K)l)  MOTOK  TRlfK  PERFORM- 
A\CE 

A  round  trip  of  8(!  miles  one  day  and 
'■'<()()  miles  the  following  day  is  regu- 
larly made  by  a  3-ton  four-wheel  drive 
truck  operated  by  the  Salts  Textile 
Manufacturing  Company,  Bridgeport. 
Conn.  Alternal,e  trips  are  made  be- 
tween Bridgeport  and  New  York  Citv 
and  Bridgeport  and  Philadelphia'. 
There  are  two  drivers,  one  man  re- 
sponsible for  the  truck,  while  the  other 
acts  as  assitant.  On  the  ;?00-mile  trip 
between  Bridgeport  and  Philadelphia 
the  men  take  turns  driving.  The  truck 
leaves  Bridgeport  about  five  o'clock  in 
the  morning  and  returns  about  six  the 
same  evenin.g. 
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Describing  New  Machinery,  Apparatus,  Materials  and  Methods  and  Recent  Interesting  Installations 


AND   DREDGES   A  A'ANCING    WITHOUT    TRACKS   OR   FLOATING   AND    EXCAVATINi; 
LARGE    DITCHES    IN   SOFT  GROUND 


BAY    CITV    LA\D    DRKOGIOS 

The  land  dredt,'es,  built  by  the  Bay 
City  Dredge  Works,  are  designed  for 
all  kinds  of  work,  from  narrow,  shal- 
low trenches  to  ditches  with  a  top 
width  of  50  feet,  for  cleaning  out  those 
ditches,  and  to  provide  a  strong,  light- 
weight, easily  portable,  economically 
operated  machine  efficient  for  a  large 
variety  of  work.  The  dredges  are  of 
steel  construction,  light,  strong,  easily 
and  quickly  dismantled,  moved  and  re- 
assembled. All  of  them  are  equipped 
with  an  oil-burning  engine  and  can  be 
handled  by  one  man,  who  is  able  to 
dig  to  the  exact  required  cross-section. 

The  dredges  span  the  ditch  up  to  a 
width  of  .')5  feet,  excavate  to  a  uni- 
form bottom  and  side  slope,  and  give 
wide,  clean  berms.  They  can  be  w'orked 
either  up  stream  or  down  stream,  and 
are  provided  with  a  quick-operating 
self-propelling  device. 


The  walking  dredge,  which  moves 
ahead  under  its  own  power  without 
loss  of  time,  will  walk  over  rocks, 
swamp  or  slippery  ground  and  among 
close-cut  stumps  where  other  types  of 
earth  excavators  find  it  difficult  to 
work.  They  are  built  of  %-yard  and 
1-yard  capacity  with  clear  spans  or 
widths  of  14  feet  to  38  feet  and  booms 
20  feet  to  45  feet  long.  The  walking 
motion  is  accomplished  by  lifting  the 
dredge  and  shifting  its  weight  from 
skids  that  support  it  while  digging  to 
auxiliary  skids  and  then  pulling  the 
dredge  ahead  on  rollers  on  tracks  on 
the  auxiliary  skids.  It  requires  from 
25  to  40  seconds  to  move  the  dredge 
up  to  the  work.  It  can  be  moved  from 
one  ditch  to  another  at  the  rate  of  16 
to  25  feet  per  minute.  It  can  readily 
be  steered  right  or  left  and  can  move 
forward  or  back. 

The  track  type  land  dredges  are  of 
the   same   general   construction   as   the 


walking  dredges  but  are  carried  on 
steel  swiveling  trucks  operated  on 
track  sections  that  are  shifted  by  the 
dredge  from  front  to  rear  as  the  ma- 
chine advances.  They  are  built  of  %- 
yard  and  1-yard  capacity  with  booms 
of  14  to  66  feet.  Bay  City  dredges 
can  easily  be  converted  into  floating 
dredges  mounted  on  a  single  scow  or 
on  multiple  pontoons.  The  different 
types  of  dredges  and  their  installations 
on  important  jobs  of  varying  character 
are  illustrated  in  Catalog  C,  which  con- 
tains testimonials  from  users  of  this 
plant.  It  also  illustrates  and  describes 
the  Bay  City  gravel  loader,  of  the  same 
general  design  and  construction  as  the 
land  dredge,  which  is  used  for  strip- 
ping and  grading,  loading  sand,  gravel 
and  clay  from  banks  or  pits  into  wag- 
ons. They  are  built  of  %-yard  and  1- 
yard  capacity.  The  former  machine 
has  loaded  from  400  to  600  yards  of 
gravel  from  banks  to  cars  in  10  hours. 


HOI/r     (  ATKKriLI.AK     Tit  V(  TUUS 

Caterpillar  tractors  built  by  the  Holt 
Manufacturing  Company  are  satisfac- 
torily used  by  Sumper  county,  Georgia, 
for  operating  a  4-ton  machine,  a  5- 
ton  and  a  10-ton  machine.  The  10-ton 
machine  hauling  the  Adams  leaning- 
wheel  10-foot  grader  does  the  work 
of  32  mules,  and  the  4-ton  machine 
pulling  one  10-foot  and  one  8-foot 
Adams  leaning-wheel  grader  does  the 
work  of  24  mules.  The  5-ton  tractor, 
used  for  road  maintenance  work,  hauls 
the  Adams  road  maintaincr,  with  a 
chain  of  drags  that  cover  the  whole 
road  at  one  operation  and  can  do  30 
miles  single  or  60  miles  double  in  10 
hours. 


TEN-TON     TRACTOR     irAULI.NC,    LAND    LEVELLER 


The  daily  cost  of  operating  a  10-ton  daily  cost  of  the  56  mules  that  would 

tractor,    including    interest    on    invest-  be   required   to   replace   the   two   tract- 

ment,  depreciation,  wages,  supplies  and  ors  is  computed  at  $160.29,  showing  a 

repairs  is   fixed  at  $35.87.     For  the  4-  i)alance    of    $69.27     in    favor    of    the 

ton  tractor  the  cost  is  $33.40,  while  the  tractors. 


The  5-ton  tractor  operates  for  $25.08 
per  day  as  compared  with  $64.24  for 
the  mules,  showing  a  saving  of  $39.76 
per  day  or  a  saving  of  $1.32  per  mile 
of  road  maintained  by  the  caterpillar. 


PUBLIC  WORKS. 


CITY  COUNTY 

A   Combination   of  "MuNicii'Ai.  Journal"  and  "Contracting" 


STATE 


Vol.  49 


FLORAL  PARK.   NOVKMBKR  27.    1920 


No.  22 


Constructing  a  State  Road  in 
North  Carolina 

By  W.  A.  Hardenbergh 

Removing  seven  hundred  cubic  yards  of  light  grading  a  day  by  steam  shovel. 

Mixer  on  caterpillar  traction  and  trucks   with   pneumatic   tires   used   on   red 

clay  sub-grade.     More  than  six  hundred  lineal  feet   of  pavement  laid  a  day. 

Dirt  shoulders  for  horse-drawn  traffic. 


just  south  of  llii,di  I'oint,  N.  C,  is  being  con- 
structed an  as|)lialt-to])pe(l  concrete  road  12,000  feet 
long  at  a  cost  of  about  $SO,()()0.  'Jliere  are  several 
features  of  interest  in  the  work,  among  them  being 
the  speed  attained  in  grading  and  in  concreting. 
.About  fifty  men.  almost  all  colored,  are  employed, 
but  labor-saving  de\  ices  are  numerous.  Included  in 
the  e{|uipment  are  a  steam  shovel,  a  crane,  a  roller, 
a  scraper,  a  concrete  paving  mixer,  and  six  motor 
trucks. 

The  strip  of  road  being  improved  is  a  section 
of  the  Southern  National  Highway,  and  carries  a 
great  deal  of  motor  traffic,  both  local  and  through, 
as  well  as  considerable  kjcal  horse-drawn  traffic. 
Xone  of  the  grades  on  the  old  road  (which  was  of 
bituminous  macadam )  was  severe  enough  to  retard 
the  progress  of  the  average  motor  vehicle,  but  in 
accordance  with  the  policy  of  the  State  Highway 
Department,  even  these  are  being  cut  down  so  as  to 
eliminate  nearly  all  the  rise  and  fall. 

^An  Erie  steam  shovel  has  been  used  for  grading, 
except  where  this  has  been  so  shallow  as  to  make 
its  use  unjirofitable.  The  heaviest  cut  has  been 
about  42  inches :  the  lighest  on  which  the  shovel 
has  been  used,  about  S  inches.  On  the  entire  job, 
the  shovel  has  cut  very  closely  to  grade,  thus  re- 
ducing the  amount  of  hand  grading  necessary.  Also 
very  good  speed  has  been  attained  at  tinies.  In  a 
cut  averaging  from  .'Ki  to  42  inches,  it  was  stated, 
the  shovel  moved  TOO  cubic  vards  in  one  day.  wast- 
ing earth  alongside  the  road  in  addition  to  keeping 
seven  teams  busy.  An  ordinary  road  scraper  is 
also  used  in  shallow  grading. 

The  new  road  is  of  concrete  l)ase.  with  an  as- 
phalt top  coat  two  inches  thick.  The  width  be- 
tween curbs  is  lo  feet;  the  curl)s  are  two  inches 
higher  than  the  concrete  base  (to  make  them  flush 
with  the  surface  of  the  asphalt)  and  twelve  inches 
wide  each.  This  gives  the  road  a  total  width  of 
IT  feet.  To  care  for  the  not  in-considerable  horse 
traffic,  shoulders  C^^A  feet  wide  will  be  constructed 
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on  either  side  of  the  ])a\ement.  The  concrete  base 
is  .")  inches  thick  throughout  the  entire  section,  the 
sul)gra(lc  being  arched  to  correspond  to  the  road 
surface.  The  concrete  is  being  mixed  1:3:6.  ex- 
cept that  the  curbs,  above  the  base,  are  of  1 :2  :3 : 
concrete.  The  wearing  surface  is  to  be  a  stone-filled 
as])halt  two  inches  in  thickness. 

As  stated,  most  of  the  grading  and  excavation 
has  been  done  with  an  Erie  shovel.  The  earth  not 
needed  for  making  new  fills  or  widening  old  ones 
is  wasted  along  the  right-of-way.  This  \x\\\  be  used 
later  in  constructing  the  shoulders,  but  that  work 
will  be  done  by  the  local  authorities.  On  account 
of  the  added  width  of  the  new  road,  culverts  will 
have  to  be  lengthened  and  bridges  widened.  This 
work  also  will  be  done  by  the  local  authorities. 

The  soil  in  this  section  is  a  very  dense,  tight, 
red  clay,  which  packs  very  well  when  damp,  be- 
comes a  bottomless  morass  when  wet.  and  turns  into 
a  red  cloud  of  dust  in  dry  weather.  It  does  not 
take  up  any  water  from  the  concrete.  When  slightly 
(lam])ened  it  compacts  well  under  the  roller,  and 
shapes  up  to  grade  easily  •  In  wet  weather,  work 
has  to  be  suspended. 

The  fine-grading  gang  averages  about  ten  men. 
They  are  followed  by  a  Kelly  roller.  On  some  of 
the  work  the  road  scraper  has  been  used  just  ahead 
of  the  roller  to  give  the  subgrade  its  final  shape. 

Water  is  taken  from  the  High  Point  municipal 
system  and  is  carried  through  a  line  of  2-inch  pipe. 
\\'ooden  forms  are  used,  and  these  are  held  in  place 
with  wooden  stakes. 

A  Foote  ])aving  mixer  with  caterpillar  traction 
is  used.  This  handled  very  well  under  the  diffictilt 
soil  conditions  of  the  job.  Batches  of  sand,  stone 
and  cement,  already  properly  proportioned,  are 
brought  by  motor  trucks  and  mule  carts  from  the 
stock  piles,  and  dumped  into  the  mixer  scoop.  This 
does  awav  wdth  the  trouble  and  waste  of.  stock  piles 


500 


PUBLIC     WORKS 


Vol..  49.   No.  22 


Oil  or  along  the  right-of-way,  and  has  proved  very 
efficient.  The  daily  average  of  17-foot  pavement 
laid  has  been  just  above  000  feet,  though  this 
amount  has  been  exceeded  at  times.  Only  thirteen 
men  are  ordinarily  employed  at  the  mixer — 15  men 
occasionally.  Two  men  help  dump  the  trucks  and 
carts  with  the  batches  of  sand,  stone,  and  cement 
ready  for  mixing.  In  addition  there  are:  One  engi- 
neer, one  fireman,  one  foreman,  two  finishers,  one 
curb-man,  and  five  men  on  the  spout  and  spreading 
the  concrete.  Behind  the  mixer,  on  the  wet  con- 
crete, is  towed  a  platform  about  G  feet  wide  and 
8  feet  long,  on  which  is  mixed  by  hand  the  con- 
crete for  making  the  curbs. 

A  rather  wet  mix  is  being  used.  Since  an  asphalt 
wearing  surface  is  to  be  added,  no  finish  is  given 
to  the  concrete.  No  expansion  joints  are  being 
used.  The  new  concrete  is  protected,  as  it  sets, 
by  a  thin  dirt  covering. 

Local  sand  is  used.  This  was  hauled  from  time 
to  time  to  the  contractor's  stock-yard  in  the  edge 
of  the  city,  and  there  piled  by  means  of  an  Erie 
Crane,  Type  B,  with  a  J:;-yard  clamshell  bucket. 
Stone  is  shipped  in  by  rail  from  the  contractor's 
quarry  in  another  part  of  the  state,  and  is  unloaded 
by  the  crane  and  piled.  This  same  crane  also 
charges  the  trucks  and  carts  with  sand  and  stone. 
A  crane-man  and  a  fireman  have  unloaded  a  car 
in  35  minutes.  Throughout  the  day.  an  average  of 
a  car  an  hour  has  been  unloaded,  the  crane  at  the 
same  time  charging  the  trucks  and  carts. 

The  contractor,  H.  G.  Lassiter  &  Co.  of  Greens- 
boro, N.  C,  is  using  six  Ford  trucks  equipped  with 
pneumatic  tires,  and  from  six  to  ten  (at  present 
seven)  one-mule  carts  for  hauling  the  already 
proportioned  batches  from  the  stock-yard  to  the 
mixer,  the  number  used  depending  upon  the  length 
of  haul.  The  carts  are  the  ordinary  one-mule  cart 
found  so  commonly  throughout  the  south.  They 
are  equipped  with  side  and  end  boards,  and  so 
pivoted  that  when  loaded,  the  weight  is  nearly  bal- 
anced. Two  men  can  easily  dump  them  into  the 
charging  scoop,  which  is  equipped  with  a  stop- 
block  to  secure  the  proper  position  of  the  cai^t  when 
dumping. 

The  Ford  trucks  are  equipped  with  4-inch  Royal 
Cord  (U.  S.)  pneumatic  tires,  and  the  body  con- 
struction and  arrangement  is  essentially  the  same 
as  in  the  carts.  The  driver  does  nothing  but  drive ; 
the  two  men  at  the  mixer  dump  the  truck;  the 
crane  at  the  stock-piles  loads  it.  The  work  is  well 
organized,  and  it  is  rare  to  see  a  waiting  line  of 


KRIE  CRANE  LOADING  MULE  CART  WITH  AGGIIEOATK 

trucks  and  carts,  or  to  have  the  mixer  stop  for  lack 
of  materials. 

As  has  been  mentioned,  the  soil,  when  at  all  wet, 
cuts  up  very  easily.  The  pneumatic  tires  tend  to 
pack  down  the  already  rolled  subgrade  in  front  of 
the  mixer,  where  solid  tires  would  cut  it  up.  The 
use  of  pneumatics  also  reduces  the  number  of  cars 
stuck  in  soft  places — almost  eliminates  this  trouble. 

The  crane  is  placed  between  two  large  piles,  one 
of  stone,  the  other  of  sand.  When  a  cart  or  truck 
drives  up,  the  clamshell  delivers  stone,  then  sand, 
cement  is  added  nearby,  by  hand. 

Both  2-bag  and  3-bag  batches  have  been  used, 
though  at  the  time  the  writer  visited  the  job,  a  two- 
bag  batch  was  being  used.  It  is  hard  to  see  just 
how  the  crane  operator  is  able  to  judge  very  closely 
the  amount  of  sand  and  stone  per  batch.  For  a 
three-bag  batch,  he  delivers  nearly  a  bucket  of  stone, 
and  about  half  as  much  sand.  For  a  two-bag  batch, 
it  is  much  more  difficult,  since  only  about  2-3  of  a 
bucket  of  stone  and  1-3  of  a  bucket  of  sand  are 
required. 

The  asphalt  top  is  to  be  mixed  in  an  F.  D.  Cum- 
mer plant  now  being  set  up.  A  concrete  tank-  to 
hold  three  carloads  of  asphaltic  cement  (Texaco) 
has  been  constructed,  and  it  is  expected  that  "hot 
stuff"  will  be  turned  out  in  the  near  future.  This 
will  be  handled  by  the  same  trucks  now  used  for 
concrete  aggregate. 


Highway  ''Lighthouses" 

Local  papers  state  that  the  entire  state  high- 
way system  of  Wyoming  is  soon  to  be  equipped 
with  highway  "lighthouses,"  dangerous  curves  be- 
ing designated  by  yellow  lights  and  railroad  cross- 
ings by  red  lights.  The  lighthouses  will  "wink" 
45  times  a  minute,  throwing  a  9-inch  ray  which 
can  be  seen  for  a  distance  of  three  miles. 


liRTE  STEAM  SHOVE3L  IN  SHAL^LOW  CUT 


Delivering  Concrete  Road  Materials 

A  7-mile  concrete  road  with  2  miles  of  8  per 
cent  grades  near  Binghamton,  N.  Y.,  is  being  con- 
structed by  the  Rossoff  Engineering  Company. 
Sand  and  stone  are  delivered  in  trucks  over  the 
pavement  after  it  is  14  days  old;  they  are  dumped 
on  the  pavement  and  reloaded  into  batch  boxes 
carried  over  sub-grade  by  an  industrial  railroad 
an  average  distance  of  1J4  miles  to  the  mixing 
machine,  which  is  of  3-bag  capacity  and  has  made 
a  record  of  450  feet  in  one  day. 
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I  In-  a^^rrf^ati-  is  liaiikd  an  average  of  3>^  miles 
!)>  the  triuks  and  on  arcouiit  of  the  heavy  grades 
ulily  IS  riihii-  feet  arc  loaded  into  a  28-f()ot  batch 

l)()X. 

The  aKK't'K-'l*"  '^  liandUd  by  live  10-ton  trucks 
and  liy  lO  Western  steel  hateh  boxes  and  20 
Western  road-huilders'  trucks  operating  over 
().5(K)  ifet  of  industrial  track,  and  hauled  by  a 
Whiteonib  (>-ton  gasoline  locomotive  and  a  Porter 
()-ton  steam  locomotive.  Water  is  pumped  2 
miles  through  a  2-inch  pipe  and  a  75-foot  lift  with 
a  2!:.-h.  p.  engine  and  then  lifted  HOO  feet  more 
from  the  road  to  the  mixer  by  a  6-h.  p.  booster 
pump.  The  mixer  f^ang  consists  of  8  men  and 
the  water  bo\ ,  besides  a  man  at  the  iinishing  ma- 
ihine  anil  the  superintendent. 


Kr|)airiii«i   \V Ood    l*a\(inent  Willi   Jackscrews 

W  ood  block  pavements  in  St.  Louis  that  had 
become  loose  by  the  shrinkage  of  the  wood  were 
repaired  by  cutting  in  the  pavement  transverse 
slots  and  in  each  slot  laying  a  pair  of  4  x  6-inch 
horizontal  timbers  separated  by  jackscrews.  When 
the  jackscrews  were  operated  in  dry,  warm 
weather  they  pushed  the  blocks  over  the  softened 
tiller  for  a  maximum  distance  of  125  feet,  and 
when  the  pressure  was  maintained,  closed  the 
joints  and  greatly  improved  the  pavement.  No 
permanent  compression  was  caused,  and  the 
blocks  showed  no  tendency  to  creep  back  when 
the  jackscrews  were  removed. 


Laying  Two-Course  Concrete  Pavement  at 
One  Operation 

A  14-mile  concrete  road  16  feet  wide  near 
Charleston.  Mo.,  has  a  1 :3  :5  bottom  course  with 
a  2-inch  top  course  of  1:2:3  concrete.  The  work 
is  being  executed  by  Roy  Williams,  contractor, 
who  has  installed  a  Kochring  No.  21  paver,  an 
(Osgood  shovel,  a  Lake  wood  finisher,  50  Western 
trucks.  100  Western  batch  boxes  of  32  cubic  feet 
capacit}',  three  4-ton  Whitcomb  locomotives,  4 
miles  of  industrial  tracks  and  3  elevated  storage 
bins. 

A  large  supply  of  sand  and  gravel  is  maintained 
in  storage  piles  on  the  ground  opposite  the  bins, 
which  are  kepi  full  by  the  crane  that  unloads  the 
aggregates  and  reclaims  it  from  the  storage  pile 
to  the  bins  at  a  small  extra  cost  for  rehandling. 
A  train  of  trucks,  each  carrying  two  batch  boxes, 
is  loaded  by  gravity  from  the  bins,  where  every 
fourth  car  is  marked  to  receive  5  bags  of  cement 
per  batch  box  when  the  cars  are  hauled  opposite 
the  platform  of  the  storage  cement  house,  while 
the  other  cars  receive  3  bags  per  batch  box.  At 
the  site,  three  ()-bag  batches  are  mixed  and  spread; 
then  two  4-bag  batches  of  the  richer  material  for 
the  top  course  are  mixed  and  spread,  finishing  the 
concreting  of  that  section  without  delay  and  in- 
suring perfect  bond  between  the  upper  and  lower 
courses.  At  the  mixer  there  are  10  men  and  a 
foreman,  against  a  total  of  27  men  and  foreman 
when  the  work  is  done  with  wheelbarrows.    The 


use  of  a  4-bag  or  larger  machine  instead  of  a  3- 
bag  machine  required  for  the  base  course  enables 
the  ( fiutrai  tor  to  build  an  IH-foot  pavement  as 
rapidly  a>  .i  IC>  foot  i>avement  with  the  smaller 
machine. 

The  use  of  industrial  tracks,  instead  of  the  15 
trucks  that  it  is  estimated  would  be  required  to 
haul  the  material,  saves  the  services  of  9  men.  The 
three  locomotives  employed  consume  about  60 
gallons  of  gasoline  per  day  in  comparison  with  240 
gallons  that  would  be  required  f<jr  the  15  equiva- 
lent trucks. 


Kansas  City-New  Orleans  Hif^hway  Planned 

.'\  700-mile  highway,  an  approximately  air-line 
route  from  Kansas  City  to  New  Orleans,  has  been 
])lanncd  and  the  project  is  in  charge  of  the  Bur- 
ham  Engineering  Company,  Glenwood,  Ark. 

This  road  is  intended  to  shorten  the  distance 
of  travel  between  the  entire  upper  Missouri  val- 
ley region,  and  the  principal  gulf  port  and  to  inter- 
sect in  its  course  five  interstate  and  transconti- 
nental highways,  namely:  The  Santa  Fe  Trail 
at  Kansas  City;  the  Ozark  Trail  at  Joplin;  the 
Albert  Pike  Highway  at  Ft.  Smith;  the  Scenic 
route  of  the  Bankhead  Highway  at  Glenwood, 
from  which  point  Hot  Springs,  eastward,  and 
Texarkana,  the  outlet  to  Texas  and  points  west, 
are  served. 

According  to  state  highway  experts  and  Fed- 
eral students  of  interstate  travel,  the  Kansas  City- 
New  Orleans  highway  is  one  of  the  most  strategic 
pieces  of  road  work  projected  since  the  good  roads 
movement  began  in  Arkansas. 

The  route  through  Arkansas  will  open  up  one 
of  the  richest  mineral  regions  in  the  state,  and 
develop  vast  areas  of  rich  lands  now  idle  by  rea- 
son of  lack  of  transportation  facilities. 

It  is  stated  that  600  miles  of  the  total  length 
of  the  highway  has  already  been  built  and  will 
be  available  when  connected  up  to  the  intermedi- 
ate portions  and  modified  if  necessary  to  conform 
to  the  standard  requirements.  As  proposed,  the 
highway  passes  through  Joplin,  Portsmouth, 
(ilenwood,  Monroe,  Alexandria  and  Baton  Rouge. 


Value  of  Good  Roads  For  Automobiles 

It  is  estimated  that  in  Iowa  there  are  now  about 
430,000  automobiles  and  automobile  trucks  that 
have  an  average  mileage  of  5,000  for  their  tires 
and  the  present  mileage  could  be  increased  to 
12,000  if  the  roads  were  well  paved  so  that  with 
tires  at  $20  each,  there  would  be  a  saving  of 
more  than  $17,000,000  per  year  on  tires  alone. 
One-third  of  the  present  amount  of  gasoline  would 
be  saved  on  good  roads  and  assuming  this  to  be 
onl}-  one-third  of  a  gallon  a  day  for  each  automo- 
bile, it  would  amount  to  $10,000,000  per  year.  The 
saving  on  repairs  and  upkeep  of  cars  would  reach 
nearly  $7,000,000  more,  which,  with  the  additional 
sum  derived  from  the  auto  tax,  is  sufftcient  to 
build  three  roads  across  the  full  width  of  the  state 
at  a  cost  of  $40,000  per  mile. 
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Virginia  Road  Construction 

In  order  to  expedite  the  completion  of  the  en- 
tire 6,800  miles  of  road  in  the  state  system  of 
Virginia,  George  Coleman,  state  highway  com- 
missioner, and  Dr.  S.  M.  Dollman,  general  direc- 
tor of  the  State  Highway  Association,  have  been 
making  a  campaign  through  southwest  Virginia 
in  the  interest  of  the  Constitutional  State  Amend- 
ment that  will  grant  to  the  general  assembly  and 
governor  authority  to  issue  bonds  and  enable  them 
to  thus  raise  $40,000,000  to  complete  the  road 
construction  program,  which,  on  the  pay-as-you- 
go  plan,  will  require  eighteen  years.  By  the  bond 
method,  the  result  will  be  accomplished  in  six 
years  and  without  additional  taxes,  by  increasing 
the  tax  on  motor  vehicles  twenty  cents  per  h.  p. ; 
thus  enabling  the  bonds  to  be  retired  in  nineteen 
years. 

It  is  considered  essential  to  complete  as  early 
as  possible  the  Virginia  section  of  the  state  high- 
way from  Washington  to  Winchester  and  down 
the  valley  of  Virginia  to  Roanoke  and  Bristol, 
thus  forming  a  backbone  road  for  41  of  the  99 
counties  of  the  state.  This  line  is  a  part  of  the 
direct  New  York  to  New  Orleans  route  and  con- 
tains in  its  zone  about  one-half  of  the  area  of  the 
state.  The  route  is  already  completed  from  New 
York  to  Washington  and  passes  through  a  section 
that  is  very  attractive  to  tourists. 


Record  Highway  Construction 

The  Pennsylvania  Highway  Department  an- 
nounces that  during  the  week  ending  Thursday, 
October  14,  all  Pennsylvania  records  on  road  con- 
struction were  broken  by  the  construction,  on 
various  projects  in  that  state,  of  26.27  miles  of 
highway. 

During  the  present  construction  season  and  up 
until  October  19,  the  State  Highway  Department 
of  Pennsylvania  has  constructed  approximately 
320  miles  of  modern  type  roadway,  and  its  main- 
tenance forces  have  entirely  resurfaced  approxi- 
mately 315  miles  of  macadam  roadway  and  have 
oiled  approximately  1,300  miles  of  road. 


Highway  Detours 

Citizens  of  Rhode  Island  in  the  vicinity  of  New- 
port have  registered  complaint  with  the  State 
Board  of  Public  Roads  against  the  manner  in 
which  a  section  of  road  in  Tiverton  is  being  re- 
constructed, the  complaint  being  that  the  entire 
length  and  width  of  the  road  was  torn  up  at  once 
and  no  serviceable  detour  furnished  except  one 
through  private  land  for  which  the  owner  charges 
a  toll  of  10  cents  for  each  vehicle.  As  similar 
complaints  are  being  raised  in  a  great  many  states 
where  road  construction  is  under  way,  the  reply 
of  the  board  is  interesting. 

In  general,  it  stated  that  the  road  carries  less 
than  10  per  cent  as  much  travel  as  some  other 
sections  of  the  state  road  and  yet  the  cost  must 
be  nearly  as  high,  and  that  consequently  it  does 
not  feel  warranted  in  spending  any  more  money 
on  the  construction  than  is  absolutely  necessary. 


The  contractor  took  the  work  for  more  than 
$5,000  under  the  engineer's  estimate  and  the  board 
did  not  think  it  fair  to  insist  that  the  cost  of  the 
work  to  the  contractor  be  increased  by  insisting 
that  he  do  the  work  in  short  sections.  The  board 
maintains  that,  while  conditions  for  traveling 
along  this  road  are  uncomfortable,  they  are  not 
impossible  or  dangerous  and  not  a  single  report 
of  an  accident  at  these  points  has  reached  it. 

.\s  to  the  matter  of  the  private  detour  for 
which  a  toll  is  charged,  it  stated  that  this  was 
arranged  at  the  express  wish  of  representative 
citizens  of  the  neighboring  town,  who  informed 
the  board  that  they  would  gladly  pay  a  toll  for 
the  use  of  the  private  road  and  asking  the  board 
to  fill  in  the  gutters  at  each  end  of  the  detour 
onto  the  private  land  so  that  it  could  be  used. 
The  detour  which  is  a\ailable  for  passing  around 
the  road  under  construction  is  in  poor  condition, 
l)Ut  it  is  not  a  state  highway  l)Ut  is  under  the 
supervision  of  the  town  of  Tiverton. 

In  this  connection,  as  in  others,  complaining 
citizens  generally  neglect  to  reflect  that  avoidance 
of  the  conditions  against  which  they  complain 
would  frequently  involve  additional  expense, 
which  must  come  out  of  the  taxes  or  in  some 
other  way  from  the  pockets  of  the  public  gener- 
ally. As  the  board  in  this  case- points  out,  to  have 
provided  in  the  contract  that  the  road  be  built  in 
short  sections  would  have  undoubtedly  increased 
the  cost  of  the  work ;  a  detour  was  available  and 
if  this  was  not  in  good  condition  the  blame  did 
not  lie  with  the  board ;  and  the  comparatively 
light  travel  on  the  road  did  'not  seem  to  warrant 
the  charging  of  the  state  with  as  great  expendi- 
tures during  construction  as  might  be  advisable 
in  the  case  of  more  heavily  traveled  thorough- 
fares. 

In  any  case,  to  furnish  a  detour  which  would 
be  thoroughly  satisfactory  to  the  travel  on  a 
given  road  which  is  under  reconstruction  would 
mean  that,  when  the  road  itself  has  been  recon- 
strv.cted  or  repaired,  there  will  then  exist  two 
routes  suitable  for  the  travel  which  could  pre- 
sumably be  carried  by  one,  which  would  not  be 
ultimate  economv. 


Highway  Bridges  in  New  Jersey 

One  of  the  members  of  the  New  Jersey  State 
Highway  Board,  David  Young,  has  recently  re- 
signed, giving  as  one  of  his  reasons  that  he  does 
not  wish  to  be  held  responsible  for  the  collapse 
of  any  of  the  bridges  of  the  state,  for  the  rein- 
forcement of  which  there  is  apparently  no  present 
provision.  In  his  letter  of  resignation  he  states 
that  the  bridge  engineer  estimates  that  it  will  re- 
quire $18,000,000  to  reconstruct  and  repair  the 
highwav  bridges  of  the  state  so  as  to  make  them 
safe.  He  estimates  that  it  will  require  $76,000,000 
to  complete  a  highway  and  bridge  program 
which  will  satisfy  the  citizens  of  the  state  and 
that  no  such  amount  is  available,  the  other  $58,- 
000,000  being  for  the  construction  of  state  high- 
waN  s  not  vet  under  contract. 
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(  )ii  the  ollii  T  liaiul.  Ill-  ilots  iKii  l)clii'\«'  that  any 
j^cnrral   maiiami    nl'  a   piivalc  loipuratiiiii   vvoiiM 
advisr    luw    i  oiistrm  tinii    of    ^luli    maniiitudc    .i' 
pri-M-nl  pruts,  hul  that  sucli  a  maiia^rr  would  rct 
(Miiinriul    rompli-tin^;    lontrailN    now     uikKt    ion 
stnution  or  sij^m-d  an<l  lOr  whiili  nioiu-y  lia>  l)c-<n 
appri)|)riati-d.  Nut  wnuld  stop  at  oiur  the  huildiii); 
of  any  otiKT  new    mil. Is.   would  arrant*'  ''it   <»"*'< 
for  tlu-  rrionstrui  tioM  ot'  unsafe  l)ri«lj;i's,  and  oi- 
j.jani/.r  a  maintrnanif  depart nu-nt  that  would  adc- 
quatelv  maintain  the  roads  in  a  safe  and  (oinfort 
able  condition   until   priors  l)rianu'   normal.      Mf 
hfiifvi's  that  by  hohliiiK  '»fl'  f<"'  normal  timi-s  and 
j)riiH's  tit  lelurn.  the  road  eoiistruetion  work  eould 
\h-  done  for  about   oiu'  third  of  present   i-osts. 
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Collapses 

\\\  KiKmitiI  S.  KaiikiiiH-' 


Timber  bottom  of  sewer  fifty-seven  years 
old  rotted  away  and  part  of  s'de  wall  col- 
lapsed.    Method  of  repairing  described. 


The  accompanying  photographs  show  the  re- 
sults of  a  break  which  occurred  recently  in  one 
of  the  old  Xewark.  X.  j.,  sewers,  known  as  the 
Mill  Brook  sewer.  In  the  early  days  Mill  brook 
was  an  open  stream,  fed  by  springs  and  ran 
through  a  narrow  valley  into  the  Passaic  river. 
In  1<S()3  part  of  the  brook  was  enclosed  in  a  stone 
arch  of  about  10-foot  span  and  vary-ing  from  6  to 
12  feet  in  height.  The  natural  bed  of  the  brook 
formed  the  bottom  of  the  sewer,  as  it  had  now 
become.  .About  25  years  later  a  timber  floor  was 
laid  and  this  has  lasted,  with  a  few  repairs,  ever 
since,  .\fter  arching  over  the  brook,  the  valley 
was  filled  to  the  surrounding  level,  a  depth  of 
about  18  feet,  and  in  some  places  buildings  have 
been  erected  directly  over  the  sewer. 

Early  in  November,  1920,  a  small  hole  about  2 
feet  in  diameter  was  discovered  in  the  surface 
of  the  ground,  at  the  side  line  of  a  street  crossing 
the  sewer  at  right  angles.  Investigation  showed 
that  the  earth  below  had  caved  in  and  just  below 
the  surface  the  hole  was  some  12  feet  in  diameter. 
partly  beneath  a  one-story  brick  building.  Fig- 
ure 1  shows  the  hole  after  breaking  down  the  sur- 
face and  shoring  up  the  building. 

it  was  found  on  investigation  that  part  of  the 
timber  flooring  of  the  sewer  had  washed  out  and 
some  of  the  stone  near  the  bottom  had  been  car- 
rietl  down  the  sewer,  leaving  an  opening  through 
which  the  earth  above  had  been  gradually  under- 
mined and  carried  away.  The  break  occurred 
dose  to  the  point  where  the  old  stone  arch  joins 
a  9-foot  circular  brick  sewer  built  in  1873. 
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ligure  2  shows  the  junction  of  the  stone  and 
brick  sewers,  with  a  flume  in  place  to  carry  the 
water  while  rej)airs  were  being  made.  The  hole  in 
the  stone-work  is  not  visible,  being  below  the  sur- 
face of  the  water  on  the  right  and  just  beyond  the 
cn(\  of  the  tlunie. 

In  making  the  repairs,  Iwcj  sand-bag  dams,  braced 
with  timbers,  were  built,  one  above  and  one  behnv 
llie  break,  and  the  flow  was  carried  across  through 
the  timber  flume  shown  in  the  photogra])h.  The 
water  between  these  dams  was  then  removed  with 
a  hand  puni]). 

Where  the  timber  floor  was  washed  out,  a  new 
.)ottoni  was  formed  of  concrete  placed  in  bags 
closely  packed  together.  The  break  in  the  side 
wall   was  repaired  with  brick  masonry. 

An  inspection  has  been  made  of  this  entire  sec- 
tion and  other  breaks  discovered  farther  up  the 
sewer.  These  will  be  repaired  in  the  same  way. 
The  arch  is  in  good  condition  throughout. 

'!1h'  (lifficull  part  of  the  work  is  building  the 
dams  (nving  to  the  large  volume  of  flow  and  the 
steep  grade  of  the  sewer.  The  sewer  takes  the 
combined  flow  from  1,1  W  acres,  including  the  over- 
flow from  a  large  park  lake.  .Should  a  storm  occur 
while  the  dams  are  in  place  they  would  doubtless 
be  carried  awav. 


'Enginrer   in   ch.Trgc.    Bureau   of  .Sewers.    Newark,   X.    J. 
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The  Disposal  of  Trade  Wastes 


By  Robert  Sjuirr  Weston'' 


In  a  paper  before  the  American  Society  for  Municipal  Improvements,  the  au- 
thor summarizes  quite  fully  the  present  status  of  this  subject  from  the  view- 
point of  the  municipal  official,  illustrating    special   features   by   examples   of 

recent   practice. 


It  is  not  the  purpose  of  the  writer  of  this  short 
paper  to  cover  the  whole  field  of  the  disposal  of 
trade  wastes,  voluminous  treatises  on  which  have 
been  written  by  such  writers  as  Schiele,  Wilson, 
Naylor  and  others.  There  are  certain  features  of 
the  subject,  however,  which  are  of  particular  in- 
terest to  municipalities.  These  are  the  treatment 
of  wastes  which  must  be  received  into  city  sewers 
and  disposed  of  by  dilution  or  in  disposal  works 
after  mixture  with  domestic  sewage,  all  of  which 
are  apt  to  produce  nuisances  when  disposed  of 
within  municipal  limits. 

IHAR.ACTERISTICS    OF    TR.\DE    WASTES 

Trade  wastes  differ  greatly  from  sewages  in 
their  character  and  composition.  Thus  the  sew- 
age from  the  Center  avenue  sewer  at  Chicago,  re- 
ceiving the  stockyard  and  Packingtown  wastes, 
contains  ten  times  as  much  total  nitrogen,  four 
times  as  much  suspended  solids,  six  times  as 
much  oxygen  consumed,  and  nine  times  as  much 
fats  as  the  rather  weak  combined  sewage  from  the 
Thirty-ninth  street  sewers.  Again,  the  sewages 
from  Massachusetts  and  English  industrial  cities 
are  totally  different  from  those  from  residential 
cities  in  the  same  regions.  The  trade  wastes  are 
usually  much  more  concentrated,  yet  ordinarily 
of  smaller  volume  than  sewages.  Consequently 
their  importance  increases  with  the  dominance 
of  the  industry  producing  them  in  each  particular 
locality. 

Trade  wastes  are  important  factors  in  the  de- 
sign and  operation  of  sewage  works  because  they 
may  contain : 

1.  Excessive  amounts  of  suspended  matter. 

2.  Suspended  matter  which  may  clog  sewers. 

3.  Excessive  amounts  of  fats  and  other  or- 
ganic matter. 

4.  Waste  mineral  oil. 

5.  Free  acid. 

6.  Chemicals  which  inhibit  the  purifying  ac- 
tion of  bacterial  beds. 

7.  Starchy  or  saccharine  bodies  which  ferment 
with  the  production  of  butyric  acid  and  other  of- 
fensive compounds,  and  furthermore  produce  lac- 
tic and  other  acids  which  inhibit  the  action  of  the 
nitrifying  bacteria. 

It  seems  best  in  this  paper  to  cite  examples  of 
the  various  classes  of  waste,  although  it  must  be 
borne  in  mind  that  the  members  of  each  class  may 
differ  almost  as  much  in  degree,  if  not  in  kind, 
as  the  classes  among  themselves. 

•Of    We.ston    &    Samp.son,    Consulting    Engineer.s, 
Boston.   Mass. 


(1)    E.XC'KSSIVK   SUSPENDED    MATTER    . 

In  Peabody,  Mass.,  not  many  years  ago,  waste 
from  rapidly  growing  tanneries,  glue  factories 
and  similar  industries  were  discharged  into  the 
Xorth  river  and  its  tidal  estuary  between  the 
cities  of  Salem  and  Beverly.  At  that  time  the 
stream  c(^nditions  became  unbearable.  Sometimes 
the  (xlor  from  the  foul,  dark-colored  stream  could 
be  detected  in  Salem's  best  residential  section, 
several  blocks  away  ;  while  at  all  times  abundant 
bubbles  of  the  gases  of  decomposition  were  gen- 
erated in  the  putrefying  deposits  of  sludge  and 
rose  to  the  surface  of  the  stream.  Conditions 
were  by  no  means  improved  when  a  half-tide  dam 
was  constructed  by  the  electric  light  company  to 
insure  a  water  supply  for  its  condenser  at  all 
stages  of  the  tide. 

The  condition  in  the  stream  was  remedied  by 
the  construction  by  the  cities  of  Peabody  and 
Salem  jointly  of  an  intercepting  sewer  discharg- 
ing into  a  pump  w^ell,  from  which  the  sewage  was 
pumped  through  an  outfall  into  deep  tidal  water. 
The  various  plants  which  had  formerly  dis- 
charged into  the  river  were  connected  with  the 
intercepting  sewer,  l^'or  a  time  all  went  well ;  but 
soon  deposits  accumulated  in  the  sewer,  particu- 
larly because  pumping  was  often  interrupted,  and 
the  velocity  in  the  sewer  was  reduced  to  almost 
nothing.  These  accumulations  of  sediment  are 
illustrative  of  the  second  class  of  difficulties, 
namely : 

(2)    THE    SUSPENDED    MATTER    IN    TRADE    WASTES 

This  consists  largely  of  spent  lime,  hair,  strips 
of  hide,  particles  of  flesh,  etc.,  which,  when  once 
allowed  to  settle  in  the  sewer,  compacts  into  a 
pasty  mess  which  can  only  be  removed  by  scour- 
ing or  mechanical  cleaning. 

To  remedy  this  condition,  the  industries  were 
required  to  submit  their  waste  to  subsidence  be- 
fore discharge  into  the  sewer.  The  quantities  of 
suspended  matter  in  the  wastes,  however,  were  so 
large  and  the  basins  so  often  too  small  or  neg- 
lected, that  the  difficulties,  even  at  this  writing, 
have  not  been  entirely  overcome.  A  patented  de- 
vice, known  as  the  Dorr  clarifier,  has  helped  to 
overcome  the  difficulty  in  two  of  the  worst  cases. 
This  clarifier  is  a  circular  subsiding  basin  in 
which  the  waste  enters  at  the  center  and  is  dis- 
charged at  the  circumference.  The  sludge  which 
subsides  to  the  bottom  is  moved  constantly  to- 
ward the  center  by  means  of  plows  attached  to  re- 
volving radial  arms.  The  sludge  so  moved  to 
the  center  is  pumped  to  a  loading  bin,  which,  in 
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Hun,  (lis«  li;ir,L;<-,  ili,'  (liu  k  |)ii^ly  sludjjc  into  carts 
to  1)1-  liauli-d  away.  Tin-  ailvaiita^r  of  this  device 
ovtT  hand  (Iraiifcl  siihsi<liii^  l)asins  is  fj;rcatcst 
whi'ic  large  aim  Mints  of  sludj^r  arr  handh'd.  It 
dischargers  shKlgr  continuously,  thus  maintaining 
the  elTiciency  of  the  hasin  for  sul)sidrme,  and  al 
tnosi  eoinpels  (he  proper  removal  and  disjxisal  of 
the  sludge. 

In  achlitiou  to  the  subsiding  basins,  screens 
have  been  installed  to  remove  tlie  hair  and  hide 
from  the  waste  before  subsidence.  These  mini- 
mize the  compacting  of  the  sludge  both  in  tlie 
subsiding  basin  and  in  the  sewer,  atid  greatly  fa- 
cilitate the  removal  of  the  sludge  from  either 
hand-cleaned  oi-  nu-chanically  cleaned  basins. 

(;0    KXtKSSlVK    .\MOUNTS   dl'    lAT   ANr»  OKCANIC    MATTKR 

Wool-scouring  waste,  which  is  the  soapy,  al- 
kaline li<|uor  in  which  wool  is  washed  prior  to 
combing  and  spinning,  is  a  good  example  of  this 
class.  The  comp()sition  of  wool  waste  depends 
very  largely  upon  the  character  of  the  wool 
scoured.  \\\)ol  from  our  own  territories  and  from 
South  .\frica  is  often  very  dirty,  while  some  do- 
mestic and  most  Australian  wool  is  quite  clean. 
The  dirt  consists  chiefly  of  sheep  manure  and 
particles  of  soil  over  which  sheep  have  grazed. 
It  also  contains  other  foreign  matter,  such  as 
fibre,  burs,  etc.  This  waste  is  usually  very  con- 
centrated. It  may  contain  3  per  cent  of  solids, 
of  which  one-third  may  be  fats.  The  fats  are  of 
two  kinds — first,  wool  grease  or  lanolin,  a  waxy 
substance  which  is  present  in  the  raw  wool,  and 
second,  the  fats  combined  with  the  soaps  used 
for  scouring. 

The  experience  at  Hudson,  Mass.,  has  illus- 
trated the  difficulties  which  this  waste  causes. 
Prior  to  1909,  the  waste  from  a  wool-scouring 
plant  was  discharged  into  the  Assabet  river. 
Complaints  resulted  in  the  discharge  of  the  waste 
into  the  town  sewerage  system,  and  its  attempted 
disposal  by  septic  tanks  and  intermittent  sand 
beds.  In  a  few  months  the  sand  beds  were  com- 
pletely clogged  and  had  to  be  renewed,  and  the 
scouring  waste  was  again  discharged  into  the 
river.  Then  complaints  by  parties  below  resulted 
in  the  construction  by  the  company  of  an  acid 
wool  grease  recovery  plant.  In  this,  the  waste 
was  treated  in  tanks  with  sulphuric  acid  or  nitre- 
cake-  the  whole  being  stirred  with  air.  After 
the  subsidence  of  the  sludge,  the  partially  clari- 
fied acid  liquor  was  discharged  through  sand  filt- 
ers into  the  river.  The  effluent  from  this  plant 
usually  had  an  acidity  of  2.000  p.  p,  m.,  and  con- 
tained less  than  50  parts  of  fats.  The  sludge  was 
discharged  on  sand  beds,  dried,  made  into  bur- 
lap-wrapped "puddings"  from  which  the  grease 
was  hot-pressed  in  steam-jacketed  hydraulic 
presses. 

However,  the  treatment  of  the  waste  with  acid 
produced  a  local  nuisance,  due  to  the  acrid  odors 
given  off  from  the  acidified  waste,  and  suits  were 
brought  by  neighboring  owners  to  recover  dam- 
ages. The  company  therefore  determined  to 
change  its  method  of  operation.  Acid  treatment 
was  abandoned,  and  the  heated  and  settled  waste 


was  passed  tliiough  centrifugal  machines,  and  the 
i-flluent.  after  filtration  through  the  sand,  was 
discharged  into  the  stream.  This  process  removes 
;d»out  50  per  cent  of  the  fats  as  compared  with 
about  ''5  j)er  < cut  removed  by  the  acifl  process, 
and  it  is  (piestionable  whether  the  discharge  of 
the  s(japy  eniueut  is  desirable.  The  effluent  pos- 
sesses an  advantage  over  the  effluent  from  the 
acid  process  in  that  it  is  not  acid,  and  while  it 
contains  more  fats,  they  are  either  combined  in 
the  form  of  soaj)  or  are  so  thoroughly  etnulsified 
that  they  are  cared  for  by  the  streams  without 
offense.  The  appearance  of  the  stream  at  the 
point  (^{  discharge  is  not  so  good  as  when  the 
acid  waste  was  discharged. 

During  the  war,  the  removal  of  fat  was  a  very 
profitable  ])rocess.  With  present  prices,  how- 
e\  (T,  the  cost  of  recoxery  per  pound  of  grease  is 
slightly  greater  than  the  selling  price. 

(4)    PRESENCE  OK    MINERAL  Oil. 

Increased  use  of  fuel  oil  is  placing  an  increased 
burden  on  sewage  works.  The  large  factories 
store  large  volumes  of  oil  in  tanks.  In  these, 
paraffinc-like  bodies  settle  out,  which,  when  dis- 
charged into  the  .sewers  at  times  of  cleaning,  coat 
their  insides,  and  when  conveyed  to  sewage  dis- 
I)osal  works  cause  a  great  deal  of  clogging.  So 
t'ar,  examples  of  this  effect  arc  neither  numerous 
nor  as  yet  serious,  but  municipal  officers  are 
fearing  more  trouble  on  this  account. 

("))    FREE   ACID 

Certain  sewerage  systems  receive  the  drainage 
I'roni  mines ;  others  receive  the  so-called  "pickling 
liquor"  from  plants  where  steel  plates  or  wire  are 
scaled  by  immersion  in  sulphuric  acid.  This  fac- 
tor is  most  important  in  cities  like  those  in  the 
Pittsburgh  region  where  there  are  large  steel 
wire  and  plate  mills.  At  Worcester,  Mass.,  acid 
waste  is  discharged  at  certain  times  of  the  day, 
and  is  .stored  in  tanks  so  that  it  may  be  distrib- 
uted uniformly  throughout  the  twenty-four  hours 
and  thus  be  neutralized  by  the  rest  of  the  sewage. 

Recently  a  patented  process  has  been  used  to 
treat  acid  wastes  of  this  kind.  Lime  or  powdered 
limestone  is  added  to  the  waste,  and  the  precipi- 
tate is  recovered  in  a  continuous  subsiding  basin 
of  the  Dorr  type.  The  sludge  so  produced  is  re- 
covered and  used  for  the  purification  of  illumi- 
nating gas. 

(6)     PRESENCE   OF   BACTERIAL    POISONS 

The  wastes  from  many  tanneries  where  arsenic 
is  used,  and  sewages  containing  free  chlorine  and 
copper  salts  may  not  be  purified  by  bacterial  ac- 
tion. The  sewage  of  the  East  street  sewer  at 
New  Haven  is  an  example  of  this,  as  are  also  the 
sewages  of  many  other  Connecticut  cities  largely 
engaged  in  the  manufacture  of  brass  and  copper 
articles.  At  New  Haven,  Professor  C.  E.  A. 
Winslow,  in  a  long  series  of  experiments,  deter- 
mined that  this  sewage  could  not  be  purified  by 
the  activated  sludge  process  because  of  the  poi- 
sonous action  of  the  copper  salts  contained  in 
the  sewage,  and  recommended  that  the  waste  be 
acidified    with   sulphurous   acid    and    the   slutig^; 
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produced  l)y  this  treatment  be  dried  and  degreased 
to  recover  fats  and  fertilizer,  following'  the  meth- 
ods  recommended  by  Hatton  for  the  utilization 
of  sludge  at  Milwaukee.  The  process  is  known 
as  the  Miles  process  and  has  been  described  be- 
fore this  society. 

(7)    THf:    PRli.^K.NlE   OK    .\CU)S    RKS4Jl.TIN(i    KKOM    THK    F()R.M.\T10N 
IIP    I  ARBOHYDR.\TKS 

In  the  manufacture  of  lactic  acid  from  starch, 
and  in  the  manufacture  of  sugar,  whether  from 
beets  or  from  cane,  there  is  produced  a  waste 
which  ferments  quickly  and  rapidly  with  the  pro- 
duction of  lactic  acid,  also  small  quantities  of 
butyric  and  other  foul-smelling  compounds.  Sim- 
ilar decompositions  take  place  in  the  waste  whey 
( containing  sugar  discharged  from  cheese  fac- 
tories) when  an  attempt  is  made  to  dispose  of 
wastes  containing  it  by  subsidence.  They  fer- 
ment rapidly  until  enough  lactic  acid  has  been 
produced  to  stop  fermentation.  The  addition  of 
lime  causes  fermentation  to  begin  anew,  but  the 
calcium  lactate  formed  by  the  addition  of  lime 
also  decomposes  with  the  production  of  butyric 
acid  and  other  disagreeable  compounds.  Fur- 
ther decomposition  in  the  presence  of  sulphates 
causes  the  evolution   of  hydrogen   sulphide. 

.\n  attempt  by  the  writer  to  dispose  of  this 
waste  by  treatment  in  tanks  and  on  trickling 
filters  has  not  proved  successful.  Pearce  and 
Greelev,  in  experiments  with  the  waste  from  beet 
sugar  factories,  have  shown  that  successive  treat- 
ments with  lime,  each  treatment  followed  by  fil- 
tration, will  produce  effluents  suitable  for  dis- 
charge into  most  streams.  How  to  purify  it  for 
discharge  into  the  beds  in  the  dry  season,  a  cry- 
ing need  in  Cuba,  is  a  question  that  has  not  yet 
been  answered.  The  best  solution  which  has 
been  offered  is  to  remove  the  saccharine  bodies 
bv  an  alcoholic  fermentation,  using  yeast,  and  to 
dispose  of  the  waste  so  treated  by  subsequent 
subsidence  and  filtration,  with  or  without  the  ad- 
dition of  lime  as  may  be  necessary. 

It  is  as  a  local  nuisance  that  the  problem  is  of 
interest  to  municipal  officers.  At  Mansfield. 
Mass..  a  lactic  acid  factory  was  established  near 
the  residential  section  of  the  town.  The  solid 
portions  of  the  waste  were  discharged  upon  filter 
beds,  the  effluent  from  which  was  in  a  putrefying 
condition.  The  liquid  portions  were  discharged 
into  a  swamp  in  which  they  created  an  intolerable 
nuisance,  killing  vegetation  and  producing  de- 
posits of  black  sludge  smelling  strongly  of  hydro- 
gen sulphide  and  rancid  butter.  No  solution  of 
this  problem  was  ever  worked  out,  for  the  com- 
pany gave  up  business  while  a  suit  by  the  town 
against  them  was  pending. 

The  citation  of  the  above  cases  is  enough,  the 
writer  believes,  to  give  an  idea  that  trade  wastes 
show  far  greater  variation  in  character  and  kind 
than  do  ordinary  sewages,  and  each  waste  is  a 
])roblcm  by  itself.  Municipal  officers,  therefore, 
in  designing  sewerage  systems,  should  carefully 
consider  the  industries  which  the  system  is  to 
serve,  and  where  new  industries  arc  projected, 
thecharactcr  of  the  business  should  be  carefully 
determined   with  respect  to  its  effect   upon  the 


sev\erage  and  particularly  the  sewage  disposal 
system,  if  such  there  i)e. 

-Since  the  da\s  of  Herbert  ."spencer,  scientists 
and  economists  have  deplored  the  loss  of  values 
b\  the  discharge  of  the  wastes  of  human  life  and 
intlustry.  While  the  word  conservation  has  a 
taking  sound,  and  there  is  great  opportunity  for 
its  employment  in  the  industries,  opportunities 
for  disposing  of  water-borne  wastes  at  a  profit 
are  few.  During  the  war,  wool  grease  could  be 
recovered  at  a  profit ;  and  some  recent  studies 
here  and  abroad  promise  the  profitable  recovery 
of  grease  and  fertilizer  base  from  certain  wastes 
and  sewages.  Hut  on  the  whole,  the  recovery  of 
\aluable  products  from  water-boine  waste  can- 
not hope  to  be  a  prt)fitable  business.  On  the 
other  hand,  it  can,  in  many  cases,  minimize  the 
cost  of  disposal  and  at  the  same  time  conserve 
\  aluable  by-products. 

In  the  eastern  part  of  the  United  States,  the 
necessity  for  studying  the  trade  waste  problem  is 
increasingly  pressing.  This  study  was  neglected 
during  the  war,  although  the  war  industries  pol- 
luted many  streams  as  they  were  never  polluted 
before.  The  conditions  of  rivers  like  the  Black- 
stone,  the  Passaic  and  other  smaller  rivers  are 
largely  due  to  the  discharge  of  trade  wastes,  and 
in  many  places  the  removal  of  these  wastes  is  de- 
manded. In  some  cases  they  must  be  discharged 
into  the  municipal  sewerage  systems;  in  others, 
separate  disposal  by  the  industries  must  be  in- 
sisted upon.  In  any  case,  each  problem  is  like  no 
other,  and  must  be  studied  in  the  light  of  its  own 
surroundings. 


Garbage  Collection  iu  Sacramento 

The  Capital  City  .'Scavenger  Association,  which 
had  been  collecting  garbage  in  .Sacramento,  Cal., 
under  contract,  recently  lost  its  equipment  and 
barns  by  fire  and  if  it  is  to  continue  in  business  it 
must  purchase  a  large  amount  of  new  equipment 
for  that  purpose.  Immediately  follow^ing  the 
burning  of  the  equipment,  the  city  commissioners 
arranged  with  the  State  Highway  Commission  for 
the  use  of  automobile  trucks  owned  by  that  com- 
mission for  collecting  garbage  and  carrying  it  to 
the  city  incinerator  or  the  dump.  Following  the 
fire,  the  scavenger  association  stated  its  unwill- 
ingness to  renew  garbage  collection  unless  it  was 
given  a  contract  for  10  years  to  justify  it  in  an 
investment  in  a  new  equipment.  The  commis- 
sioners at  last  account  were  undecided  as  to 
whether  to  endeavor  to  arrange  with  this  or  an- 
other private  company  or  to  undertake  municipal 
collection  and  disposal. 

The  president  of  the  city  commission,  C.  A. 
BJiss,  believes  this  to  be  an  opportune  time  to 
consider  municipal  collection  and  disposal  of  the 
garbage,  and  the  matter  is  now  being  discussed 
and  seriously  entertained.  Commissioner  Bliss  is 
reported  as  stating  that  the  various  civic  bodies 
of  the  city  are  all  in  favor  of  this  move.  The  city 
is  spending  about  .$10,000  a  year  for  destroying 
garbage  and  the  possibility  is  suggested  of  reduc- 
ing the  expense  or  turning  it  to  an  income  by 
ga-rbage  reduction  or  hog-feeding. 
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OMixrvation    of    Water   Supjily 

\\  r'lstcd  waicr  cfj.st^  iikjiu)  ,  even  vvlicii  llic  vv.'ilcr 
ll'-ws  l)y  j,'i;i\ity  and  is  iioi  purilicd  or  (jllicrwisc 
ircatcd. 

One  of  ihf  l,nj,'cr  t  itics  of  \c\v  \'ork  States  is 
lo  lia\c  this  i.ici  l>rr>ii/rlii  home  to  it  by  an  incTcasc 
ol  oiic-lliiKl  III  tile  water  rates  charged  by  its  muni- 
c-i|)al  plain,  wIikIi  increase  is  made  neces.sary  by  the 
lai/^c  Mini  -|)(  111  in  buiWhiij^  the  additional  conrhiit 
and  rcs(i\  (,ii-  r((|iiired  to  increase  the  capacity  of 
(he  system  for  sii|)plyin},,'  the  city  with  water.  We 
(\<>  not  mc-aii  lo  imply  that  in  this  particular  case 
the  citizens  are  umistially  wasteful;  but  it  is  ex- 
tremely probaljle  that  if  they  would  all  exert  ordi- 
nary care  in  preventing  any  waste  or  loss  of  water, 
the  expense  which  necessitated  this  increa.sed  rate 
could  have  been  avoided  or  at  least  postponed  for 
a  nnni!)cr  of  years.  r)ther  cities,  some  in  .sections 
wlurc  water  is  scarce  and  others  in  sections  where 
the  population  is  dense,  are  rapidly  approaching,  if 
they  have  not  already  reached,  the  point  where 
actual  inability  to  increase  the  supply  will  compel 
economy  in  its  use. 

What  aninuiU  of  water  is  really  necessary  for 
legitimate  tise  i^  discussed  in  this  issue  l)y  Mr. 
Saville,  and  he  |)roduces  some  recent  figures 
gathered  in  well-metered  communities  to  indicate 
what  may  he  considered  a  legitimate  rate  for 
domestic  and  other  uses.  His  figures  confirm  what 
has  been  said  heretofore,  that  the  majority  of  cities 
are  using  at  least  double  the  amount  of  water  neces- 
sary for  all  reas(jnal)le  needs.  Mr.  Saville  also. 
howe\er.  gives  prominence  to  the  opinion  of  a 
number  of  leading  engineers  that  even  legitimate 
uses  are  increasing  slowly  but  continuously,  and 
that  what  may  be  considered  a  reasonable  amount 
of  per  capita  consumption  at  the  present  time  may 
not  be  sufficient  for  all  legitimate  needs  of  fifty 
years  hence. 

Whether  the  im])elling  agent  be  a  limited  supply 
of  water  or  the  cost  of  increasing  the  present  sup- 
])ly.  there  can  be  no  question  that  the  cities  of 
the  country  are  being  forced  to  a  realization  of  how 
w-asteful  they  have  been  in  the  past  and  to  make 
some  effort  toward  cutting  down  their  extravagant 
waste  of  both   water  and   municipal   expenditures. 


Draining  Wet  Sand 

Whenever  a  stratum  of  fine  sand  is  permanently 
saturated  it  becomes  more  or  less  fluid,  yields 
readily  to  pressure,  has  an  extremely  small  angle 
of  stability,  and  is  likely  to  bleed  and  flow  under- 
ground or  even  to  boil  up  in  the  bottom  of  pits, 
making  excavation  in  it  dangerous  and  costly.  If 
the  sand  is  very  fine  and  there  is  an  abundance 
of  water  it  has  many  of  the  properties  of  real 
quicksand  and  is  likely  to  be  called  quicksand 
even  if  it  has  not  the  micaceous  or  earthly  parti- 
cles that  make  true  quicksand  so  greasy  and 
slippery. 

Excavation  in  it  by  ordinary  methods  gives  a 
great  deal  of  trouble  and  even  with  careful  pro- 
tection is  likely  to  cause  depressions  in  the  sur- 
face of  the  adjacent  ground  or  itijuries  to  nearby 
structures   and   to   require    very   careful    and   ex- 
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pensive  bracing  and  .sheeting  f».)r  the  sides  of  the 
excavation. 

Most  of  this  trouble  is  due  to  the  presence  of 
too  much  water  in  the  sand  and  if  this  can  be 
removed  the  difficulties  will  be  greatly  diminished. 
During  the  last  twent}-  or  thirty  years  many  in- 
stances have  been  noticed  where  the  excavation 
of  deep  pits  in  the  lower  part  of  Manhattan  island 
(where  many  large  buildings  with  deep  founda- 
tions have  been  constructed  in  a  notable  quick- 
sand area)  have  drained  the  water  from  the 
ground  for  a  considerable  distance  and  have  there- 
by materially  changed  its  character  and  condition. 
The  ground  water  level  has  been  temporarily  low- 
ered at  nearby  points  during  the  construction  of 
the  work  and  in  some  cases  it  has  been  perma- 
nently lowered  over  considerable  areas  by  a  large 
number  of  deep  excavations  that,  in  some  in- 
stances, have  deprived  foundation  timber  of  its 
saturation  and  permitted  decay  that  necessitated 
repairs,  changes  and  reconstruction  which  would 
otherwise  probably  never  have  been  necessary. 

In  some  of  the  deep  subway  construction  heavy 
pumping  was  maintained  for  many  months  and 
lowered  the  ground  water  level  several  feet,  per- 
mitting work  to  be  done  that  could  not  otherwise 
have  been  safely  attempted. 

At  the  recent  excavation  on  the  Jersey  coast, 
mentioned  on  page  51G,  where  the  seashore  sand 
was  very  unstable  on  account  of  saturation,  a  de- 
liberate system  of  constant  pumping  from  numer- 
ous points  in  a  line  enclosing  the  excavation  a 
little  below  the  bottom  of  the  pit  very  rapidly 
drained  the  required  area  and  kept  it  dry  during 
the  execution  of  the  work  so  that  no  difficulty  was 
experienced  either  from  wet  bottom  or  from  the 
caving  in  of  the  sides,  which  became  dense  and 
stable  and  maintained  vertical  faces  without  the 
necessity  for  costly  sheet  piling  and  obstructing 
braces  that  would  otherwise  have  been  required. 

Another  example  is  that  afforded  by  the  con- 
struction of  the  outlet  for  the  Ralph  avenue  storm 
water  sewer  in  Brooklyn,  where  many  hundred 
feet  of  a  very  wide  trench  was  excavated  to  a  max- 
imum depth  of  26  feet.  A  wide  trench  was  exca- 
vated more  than  20  feet  below  ground  water  level 
and  the  work  was  done  without  any  difficulty 
whatever,  simply  by  reason  of  the  method  em- 
ployed of  following  up  the  excavation  with  open 
jointed  wooden  sheeting  through  which  the  water 
entered  freely  and  was  collected  in  open  ditches 
left  alongside  the  sewer  and  leading  to  sumps  in 
which  several  pumps  were  installed  and  constant- 
ly operated,  thus  draining  the  sand  so  thoroughly 
that  it  exerted  comparatively  little  pressure  on 
the  sides  of  the  trench  and  kept  the  bottom  dry. 
In  this  case  the  sand,  which  was  a  sharp  and  mod- 
erately coarse,  excellent  concrete  sand,  showed  a 
steep  angle  of  ground  water  surface  from  the  sides 
of  the  trench  to  points  near  the  surface  of  the 
ground  where  the  level  corresponded  closely  to 
that  of  the  adjacent  Jamaica  bay. 

The  installation  and  operation  of  artesian  wells 
has  demonstrated  some  of  the  features  of  the  flow 
of  water  through  sand  so  that  approximate  cal- 
culations may  be  made  of  the  drainage  radius  and 


(it  IJK'  slope  of  the  ground  water  surface  or  water 
table  art)und  well  points  driven  to  different  depths 
and  operated  by  adequate  pumps.  The  prelimi- 
nary investigation  of  the  site  accompanied  by 
driving  well  points,  sinking  sumps,  diverting  sur- 
laci-  water  and  preliminary  pumping  might  often 
sa\i'  the  engineer  and  contractor  a  great  deal  of 
time,  labor,  and  money  when  excavations  are  to 
l)e  made  in  quicksand. 


Coiilractors  Ro|)u<liate  Coiiiproinise  Willi 
lilaekinaibrs 

The  Hulletin  of  the  Associated  (ieneral  Con- 
tractors of  America,  the  most  powerful  and  high- 
])rincipled  construction  organization  in  the  world, 
says: 

The  action  of  the  Lockwood  Committee  now  investi- 
gating the  building  situation  in  New  York  was  endorsed  at 
the  meeting  of  the  Executive  Board  in  Washington,  No- 
vember 16,  by  resolutions  adopted  unanimously. 

Plans  were  laid  for  securing  the  co-operation  of  tiie 
United  States  Chamber  of  Commerce  and  other  employers' 
associations  in  urging  the  Lockwood  Committee  to  "pursue 
its  investigation  without  fear  or  favor  to  the  end  that  all 
guilty  be  exposed  and  punished,  and  that  justice  thereby  be 
done  to  those  who,  condcnming  the  purchase  of  immunity 
from  labor  troubles  by  the  corruption  of  labor  officials,  de- 
sire an  honorable  settlement  of  the  labor  problem  based 
upon  fair  dealing." 

lire   resolution  follows  in  full: 

"Whereas,  The  Lockwood  Legislative  Committee  lias  un- 
covered a  corrupt  state  of  affairs  in  New  York  City  in 
which  a  group  of  owners  and  contractors  has  sought  to 
prevent  and  settle  disputes  with  labor  organizations  by  the 
payment  of  tribute  or  so-called  graft  to  certain  labor 
officials ;  and, 

"Whereas,  The  same  condition  of  affairs  may  exist  in 
other  lines  of  industry;  and, 

"Whereas.  This  condition  reflects  discredit  on  the  whole 
construction  industry  and  until  the  matter  is  entirely  sifted 
and  the  names  of  all  of  the  guilty  parties  disclosed  the 
whole  industry,  the  second  largest  in  the  United  States,  is 
on  trial  and  stands  discredited  in  the  eyes  of  the  public;  and, 

"Whereas,  Former  legislative  committees,  operating  upon 
similar  lines,  have  not  always  carried  their  investigations  to 
the  ultimate  conclusion  so  that  the  guilty  ones  were  exposed 
and  punished. 

'"Therefore,  be  it  resolved, 

"1.  That  the  Associated  General  Contractors  of  Amer- 
ica is  in  entire  sympathy  and  accord  with  the  investiga- 
tions of  the  Lockwood  Committee. 

"2.  That  the  Associated  General  Contractors  of  Amer- 
ica invites  the  Chamber  of  Commerce  of  the  Unted  States, 
other  organizations  and  employers  generally  throughout 
the  country  to  join  with  it  in  asking  the  Lockwood  Com- 
mttee  to  pursue  its  investigations  without  fear  or  favor 
to  the  end  that  justice  thereby  be  done  to  those  who  con- 
demning the  principle  of  the  settlement  of,  or  purchase  of 
immunity  from,  labor  troubles  by  the  corruption  of  labor 
officials  desire  an  honorable  settlement  of  the  labor  problem 
ba>:cd   upon   fair  dealing. 

"3.  That  a  copy  of  these  resolutions  be  sent  to  the 
Lockwood  Committee,  be  given  publicity  through  the  press. 
l)e  spread  upon  the  minutes  and  sent  to  members  of  the 
association." 


Wanaque  Dam  Begun 

After  several  years  of  legislating  and  negotiating, 
work  was  begun  on  the  W^anaque  dam  (described  in 
Pi-ur.TC  Works.  April  17.  1920).  on  November  23. 
when  th  '  first'sod  was  turned  by  the  presidents  of 
the  North  Jersev  District  \\'ater  Supply  Commis- 
sion and  of  the  City  Commission  of  Newark. 

The  cost-plus  contract  will  be  described  next 
week. 


v.  HI  Mill  11    T,    I0;.M» 
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Lciiilinuilc  Use  of  Walcr 

Under  llic  title.  What  Is  the  LeKitiniate  Use  of  Water?"  C.  M.  Saville.  man 
aucr  and  chief  engineer  of  the  Hartford.  Connecticut,  water  board,  presented 
son-c  rc.cnt  fiKurcs  and  a  study  and  discussion  of  them  liefore  the  New  t:ng- 
land  Water  Works  Association,  a  synopsis  of  which  is  {^iven  in  the  following 
article.  The  subject  is  one  of  Rreat  interest  to  water  works  engineers  m  con- 
nection both  with  their  planning  for  ca})acity  of  future  supplies  and  their 
forming  a  de-ision  as  to  the  probal)ility  of  leakage  or  waste  m  existmg  systems. 


■|  111-  primary  objo  t  ..I  a  water  Mipl'')  ''^  |" 
siT\r  ihr  piMipK-  uuli  a  nrccssary  coninKidily  in 
.IS  ccononucal  and  rlVuitnt  a  nij|niu-r  as  i)()SsibU'. 
r.iitli  total  amount  used  and  rati'  of  use  arc  ini- 
poii.ml.  tin-  I'.irmrr  in  roiuuHtion  with  selection 
of  drainag,'  area  m-  otlur  source  of  supply,  the 
latter  especial!)  in  relation  to  the  designing  of  dis- 
trd)ution   systems  .and  appurtenances. 

I  lur<-  mav  be  an  incri-ase  in  per  capita  con- 
sumption from  year  to  year  or  a  difference  in  con- 
sumption between  cities  which  is  not  due  to  waste 
but  has  legitimate  cause,  ."^uch  difference  may  be 
due  to  the  basi>  on  which  the  number  of  consum- 
ers is  estimated,  but  actual  increase  in  rates  may 
be  due  to  the  character  of  the  houses,  developing 
of  use  of  pbuubing  fixtures,  e.xtension  of  sewers 
and  pro\isions  for  modern  personal  convenience, 
the  pressure  under  which  the  water  is  supplied, 
and  the  reipiirements  for  mechanic  arts  and  com- 
nierci^il  purposes.  During  the  past  fifteen  years 
the  equipment' of  tenement  houses  with  plumbing 
.  fixtures  has  developed  greatly  from  the  former 
conditions  of  merely  a  cold  water  faucet  and  one 
toilet  to  a  building  or  a  floor.  These  changes 
cause  great  increase  in  per  capita  domestic  de- 
mand during  a  transition  period  of  perhaps  20 
years  in  suburban  and  country  localities,  and 
thereafter  a  more  slowly  advancing  rate,  tending 
to  approach  a  constant  rate  of  consumption.  For 
the  transition  period  the  rate  of  increase  per  cap- 
ita per  year  may  be  two  or  three  gallons  more 
than  the  present  normal,  and  thereafter  may  drop 
to  one-half  to  three-quarters  of  a  gallon. 


(ONSUMPTION    IX    H.\RTFOKr) 


The  cit\  of  Hartford  is  practically  100  per  cent 
metered,  the  only   unmetered   supplies  being  fire 
protection    services   and   some   use   of   water   for 
street  watering,  flushing  sewers  and  water  mains, 
and  fire  hydrants.     In  1915  an  intensive  study  of 
consumption  was  made  and  it  was  found  that  do- 
mestic consumption  a\  craged  33  gallons  per  capita 
per  day.  manufacturing   10  gallons,  public  use  3 
.:all<Mis  and  unaccounted  for  10.5  galUuis;  a  total 
■  f  *)5.5  gallons.     The  total  consumption  a\eraged 
'40  million  gallons  per  day.     In  1919  this  had  in- 
reased    to    11.88   million    gallons    and,    while    no 
lose  study  has  been  made,  it  is  believed  that  the 
unaccounted  for  water  is  less  than  15  gallons  per 
«  apita,  or  20  per  cent  of  the  total  consumption. 


Ill  llaiifoid  lli<  water  userl  fr(jm  the  ]>ublic 
suppls  for  manufacturing  and  industrial  purposes 
is  low  because  much  of  the  water  so  used  is 
furnished  by  private  supply  irom  driven  wells  and 
slreau'.s.  P.iil  for  this,  both  the  manufacturing 
consumption  and  the  total  would  ))robably  be 
ai)precial)l\  larger. 

Public-  -\\  ater  used  for  })ublic  supplies  is  be- 
lieved not  to  exceed  450,000  to  500,000  gallons 
per  day,  or  157.5  million  gallons  per  year,  of  which 
the  fire  department  uses  3.7  million  for  station 
use  and  i.,^  for  extinguishing  fires;  the  parks 
use.  11.7  million,  the  schools  24.7  million,  miscel- 
laneous buildings  20.8  million,  and  the  street  de- 
|)artment  uses  34.1  million  for  sprinkling  and 
flushing  and  3.1  million  for  other  purposes;  while 
55.2  million  is  unaccounted  for.  The  use  for  fire 
])urposes  is  \  ery  low  per  year  but  may  be  high 
per  minute.  It  averages  less  than  one-half  pint 
per  capita  per  day.  bVom  the  records  of  the  fire 
department  for  1914  the  following  figures  were 
obtained:  (ViS  alarms.  lO.")  fires  at  which  water  was 
used,  water  pumped  ()•'!  times,  average  length  of  hose 
line  380  feet,  average  hydrant  pressure  60  to  80 
l)()unds.  The  duration  of  hose  service  averaged 
15  minutes  at  50  fires,  15  to  30  minutes  at  25  fires, 
30  minutes  to  1  hour  at  15  fires,  1  hour  to  2^ 
hours  at  11  fires,  2>^  to  4  hours  at  2  fires,  and  4 
hours  to  6  hours  at  2  fires.  At  only  16  fires  were 
more  than  2  streams  used,  at  7  fires  more  than  4 
streams  were  used  and  at  one  fire  13  streams  were 
in  ser\ice. 

Mr.  Saville  gives  tabulated  data  for  the  seven 
fires  at  which  more  than  4  streams  were  in  serv- 
ice, and  these  show  a  total  amount  used  of  648,- 
380  gallons  as  a  maximum  where  13  streams  were 
used,  and  35,770  as  a  minimum  where  only  5 
streams  were  used.  These  seven  fires  used  a  total 
estimated  amount  of  2,182,190  gallons,  or  about 
two-thirds  of  the  entire  amount  used  during  the 
vear  for  putting  out  fires,  leaving  an  average  for 
the  other  98  fires  of  about  11,400  gallons  each. 
These  quantities  were  estimated  by  calculations 
based  on  the  size  of  nozzle,  length  of  fire  line 
and  pressure.  These  gave  a  maximum  rate  of  dis- 
charge for  the  13-stream  fire  of  4.765  gallons  per 
minute  and  a  minimum  rate  of  1.120  gallons  for 
5  streams.     .\  fire  occurred  in  1917  at  which  13 
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pumping  engines  and  a  water  tower  were  used 
and  resulted  in  a  loss  of  $613,000.  Twenty  pieces 
of  apparatus  were  in  action  and  in  all  the  equiva- 
lent of  38  single  streams  were  employed  simul- 
taneously. It  is  estimated  that  about  iy2  million 
gallons  of  water  were  used  at  this  fire  and  that  for 
four  consecutive  hours  the  draft  was  at  the  rate  of 
10,000  gallons  per  minute.  This  rate,  it  is  inter- 
esting to  note,  is  exactly  that  recommended  for 
Hartford's  congested  district  by  the  engineers  of 
the  National  Board  of  Fire  Underwriters  in  1916. 

Unaccounted  for  water  is  due  to  leakage  from 
underground  water  mains  and  services,  under- 
registration  of  meters,  and  probably  from  illegiti- 
mate use  and  some  unmetered  public  uses.  Dex- 
ter Brackett,  in  his  report  on  the  Boston  Metro- 
politan Water  District,  stated  that  15  gallons  per 
capita  per  day  was  a  minimum  which  "could  only 
be  maintained  by  a  thorough  meter  system  and 
constant  inspection."  John  R.  Freeman,  in  his 
report  on  New  York's  water  supply,  gave  10  gal- 
lons as  "the  irreducible  waste  with  every  service 
pipe  metered  and  most  rigid  inspection." 

Domestic  Consumption — Proper  and  legitimate 
rates  of  use  for  domestic  purposes  involve  many 
factors  of  human  habits  and  social  requirements 
as  well  as  necessities.  Figures  were  given  by 
Mr.  Saville  for  five  iMassach'usetts  cities  which 
are  similar  in  their  characteristics  and  are  prac- 
tically residential  communities  having  no  large 
industries  and  which  have  all  been  fully  metered 
for  ten  years  or  more.  In  these  communities  the 
per  capita  consumption  in  1914  varied  from  40  to 
65  gallons,  averaging  51.8,  while  in  1918  the  con- 
sumption had  increased  to  from  47  to  76  gallons, 
averaging  62.7.  This  shows  an  increase  in  con- 
sumption of  21  per  cent,  and  during  the  same 
period  the  population  had  increased  13  per  cent, 
giving  an  average  increase  in  per  capita  con- 
sumption of  about  7  per  cent.  The  increase  in 
per  capita  consumption  in  the  individual  cities 
varied  from  1.4  to  3.2  gallons  per  capita  per  year, 
or  7  to  16  gallons  for  the  5-year  period. 

Messrs.  Freeman  and  Stearns,  in  reporting  on 
the  Baltimore  water  supply,  stated  that  there  is  a 
strong  tendency  in  nearly  all  the  large  American 
cities  for  the  per  capita  supply  of  water  to  in- 
crease from  year  to  year. 

In  a  certain  district  that  purchases  water  from, 
the  Hartford  water  department  1.878  persons  were 
served  by  379  connections,  all  metered,  and  the 
average  use  was  25.2  gallons  per  capita.  By 
n:eter  rates  at  12  cents  per  hundred  cubic  feet 
and  a  minimum  charge  of  $5  per  connection,  this 


district  paid  $3,414  for  water  last  year,  an  average 
rate  of  about  $9  per  connection.  An  average  of 
fixture  rate  charges  i)ai(l  to  27  private  water  com- 
panies in  Connecticut  similar  in  character  to  this 
district  gave  the  following  rate  schedule  in  force 
prior  to  I'MS:  Single  family  or  faucet  $6  per 
year;  one  water  closet,  $4;  one  bath-tub,  $4;  two 
set-tubs,  $1.50;  sill-cock  or  use  of  hose,  $5;  each 
additional  closet,  $1.50  each  additional  i3ath-tub 
$2,  horse- or  cow,  $4.  Meter  rates  by  private 
water  companies  ranged  from  25  cents  to  40  cents 
a  thousand  gallons,  the  majority  of  the  companies 
charging  30  cents.  On  the  l)asis  of  these  figures, 
the  cost  by  fixture  rate  for  a  single  family  with 
1  water  closet,  1  bath-tub,  2  set-tubs  and  a  sill- 
cock  would  be  $20.50,  which  would  give  a  cost  per 
thousand  gallons  of  56.2  cents  if  the  consumption 
were  20  gallons  per  capita  per  day,  45  cents  if  25 
gallons  per  day,  37.4  cents  if  30  gallons  per  day, 
28.1  cents  if  40  gallons  and  22.6  cents  if  50  gal- 
lons. As  compared  with  a  meter  rate  of  30  cents, 
meter  rates  would  apparently  be  cheaper  for  any- 
thing less  than  about  38  gallons  per  capita  per 
day. 

In  the  district  studied,  48  premises  with  single 
faucets  and  accommodating  300  people,  had  an 
average  daily  consumption  of  8.8  gallons  per 
capita  per  day;  of  which  48,  14  had  a  consumption 
of  6  gallons  per  day  or  less  and  9  a  consumption 
of  12  gallons  or  over.  Houses  without  such  mod- 
ern conveniences  as  bath-tubs,  water-flushed 
toilets  and  set-tubs  with  running  water,  average 
about  9  gallons;  while  75  fully  plumbed  houses 
in  this  district  accommodating  312  people  used 
an  average  of  28.4  gallons  per  day. 

It  would  appear  from  this  analysis  that  the  cost 
of  metered  water  is  ordinarily  cheaper  to  the  con- 
sumer than  by  fixture  rates  and  he  is  thus  led  to 
more  lavish  use;  while  on  the  other  hand  the  gen- 
eral installation  of  meters  tends  to  cut  down  waste 
of  water.  The  net  result  of  this  may  be  that, 
while  legitimate  household  use  of  water  seems  to 
be  increasing,  the  amount  pumped  or  drawn  from 
storage  reservoirs  is  only  slowly  affected. 

Mr.  .Saville  concluded  his  paper  with  two  tables, 
one  showing  the  use  of  water  in  16  dwelling 
houses  in  Hartford  of  various  character  and  con- 
ditions of  plumbing,  and  the  other  giving  a  sum- 
mary of  the  use  of  water  in  661  premises  of  vari- 
ous kinds  housing  5,937  people  and  believed  to  be 
representative  of  average  conditions  in  Hartford. 
Of  the  16  residences  in  the  first  table,  the  assessed 
valuations  varied  from  $1,500  to  $45,000,  the  num- 
ber of  tank  closets  from  none  to  10  and  of  flush 
closets  from  none  to  7.  the  number  of  wash  basins 


Apartnicnt    Houses    

Six    Tenement    Houses 
Three  Tenement   Houses 
Two  Tenement   Houses   .. 

Single   Houses   (3)    

.Single    Mouses   (2)    

.Single   Houses   (1)    


To'.al   and  Average  Consumption  in   Various  Classes  of   Houses 


Services 

Peopl 

9 

462 

76 

1,602 

65 

828 

<K)8 

1,543 

128 

570 

138 

743 

36 

189 

661 


5,937 


Per 

Service 

Per  Capita 

Cu.  Ft. 

Gallons 

Gallons 

per  year 

Peoole 

per  day 

per  day 

1,394,300 

51.4 

318 

62.0 

1,987,000 

21.0 

536 

25.5 

1,145,400 

12.5 

355 

28.4 

2,268,100 

7.4 

223 

30.0 

866,700 

4.5 

.242 

45.7 

1,630,100 

5.4 

242 

45.7 

748,900 

5.3 

427 

81.4 

10,040,500 


312 


34.4 
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lioiii  1  to  •>.  of  l);ilh-tiil)S  from  1  to  7,  of  srt-lubs 
lit  In  I  2  or  3.  of  showtT  hallis  from  none  to  7. 
riu'  ociupants  varied  from  2  to  II.  I  lu-  j^alloiis 
|»cr  capita  ])rr  day  \ari<'<|  from  a  minimum  of  25 
to  a  ma\iiiniiii  oi  I.^.V  In  cM-ry  case  tin-  maximum 
lij^nrc  was  lor  tin."  oiu-  rcsidciUH'  assi-sscd  at  $45,- 
(KK).  ()miltin>;  this,  tin-  maximum  consumption 
was  S8'..  j^allons.  with  4  lank  closets,  no  flush 
closets,  A  wash  basins,  I  hath-tuhs,  3  set-tubs  and 
no  showtr  baths. 

The  second  table  divides  the  buildings  into 
a|)artment  houses,  six-tenement  houses,  three-ten- 
ement houses,  tuo-ti-nement  liouses  and  sinj^le 
houses.  The  totals  and  a\era};es  arranged  under 
these  several  classifications  were  shown  in  the 
table  on  the  preceding  page. 

All  these  premises  have  been  metered  for  a  num- 
ber of  years  and  it  is  reasonable  to  suppose  that 
I  lie  Use  (if  water  in  them  has  become  stable. 


CoiHTclr  Liiiinir  lM)r  (^asl 
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Water  Power  in  Alabama 

Nearly  half  of  the  state  of  Alabama  is  served 
with  electric  power  by  a  dam  on  the  Coosa  which 
generates  '^O.CXX)  horsepower.  A  new  Coosa  dam 
is  being  constructed  and  also  one  at  Muscle 
Shoals,  the  former  of  which  will  ultimately  gen- 
erate 120.000  horsepower,  and  the  latter  is  being 
equipped  with  machinery  to  generate  300,000 
horsepow  er.  Thus  these  two  plants  will  add  more 
than  four  times  the  present  power  consumption, 
giving  a  total  of  over  500,000  horscpo\ver. 

Altogether  there  is,  it  is  said,  more  than  1,000,- 
000  horsepower  available  for  development  in  Ala- 
bama, which  should  serve  as  a  great  stimulant  to 
the  expansion  of  present  industries  and  the  es- 
tablishment of  new  ones.  The  two  new  plants 
are  expected  to  be  in  actual  service  within  the 
next  two  vears. 


1^52,000,000  Dam  and  Irrigation  Work 

in  India 

A  great  dam  and  a  series  of  high-level  canals 
on  both  sides  of  the  Indus  ri\cr  arc  planned  to 
irrigate  approximately  5,000,000  acres  of  land  for 
food  and  cotton  growing.  The  dam  will  be  about 
one  mile  long  and  the  two  canals  will  supersede 
existing  ones  on  both  sides  of  the  river  There 
will  also  be  required  a  levee  105  miles  long  for 
flood  protection.  Plans  and  specifications  for  the 
whole  project  have  been  submitted  to  the  Gov- 
ernment of  India  and  it  is  expected  that  they  will 
receive  the  sanction  of  the  secretary  of  state  so 
that  arrangements  for  work  can  be  begun  at  an 
early  date.  For  work  of  this  magnitude,  even  in 
a  country  where  labor  is  plentiful  and  cheap, 
American  types  of  construction  and  machinery 
which  are  unexcelled  in  the  world  should  find 
place  and  American  methods  may  justify  atten- 
tion of  interests  here  that  are  waiting  for  a  re- 
sumption of  construction  on  a  large  scale  in  this 
countrv. 


Iron  Tuimrl  Slu^lls.  Il[ 


Grouting    the    concrete    lining    to    fill    the 

voids  under  the  flanges  of  the  lining  rings, 

using  60  pounds  pressure. 


In  all  previous  construction  of  tunn(-ls  with 
cast  iron  linings,  great  difficulty  has  been  experi- 
enced in  filling  the  concrete  around  the  under 
sides  of  the  projecting  inclined  webs  and  flanges. 
Concrete,  especially  when  fine  and  wet,  maintains 
a  horizontal  upper  surface  and  it  has  always 
proved  quite  impossible,  even  when  subjected  to 
considerable  pressure,  to  force  it  into  spaces  ele- 
vated above  the  inlet.  Voids  therefore  are  bound 
to  appear  in  the  triangular  spaces  under  the  in- 
clined webs  and  flanges  in  the  upper  segments 
that  project  into  the  concrete  lining. 

These  were,  of  course,  anticipated  and  inevi- 
tably occurred  throughout  the  17,500  linear  feet 
of  single  track  cast  iron  lined  tubes  of  the  East 
river  subways  at  60th  street,  at  14th  street,  at 
Old  Slip  and  at  Whitehall  street,  where  the  1 :2:4 
concrete  made,  with  the  ^4-inch  aggregate  and 
having  an  average  thickness  of  14  inches,  was 
placed  with  great  care  and  rammed  or  spaded 
wherever  possible,  to  give  it  maximum  density. 

Although  the  clearances  were  sometimes  very 
small,  especially  where  there  was  any^  irregularity 
of  alignment  causing  reduction  of  clearance  be- 
tween the  forms  and  the  edges  of  the  ribs  and 
flanges,  the  concrete  was  so  carefully  placed  that 
a  smooth,  dense  arch  soffit  was  secured  and  ef- 
ficient measures  were  taken  to  locate  and  fill  all 
of  the  small  voids  near  the  extrados  of  the  arch. 

*Part  I,  Mixing  and  Transporting-  Concrete,  was  pub- 
lished September  IS,  and  Part  II,  .Steel  Forms.  Travelers 
and   Concreting-,    wa.':  puldiphod    Xo\-fmb(-r    13. 
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The  cast  iron 
lining  rings 
were  assembled 
with  key  panels 
and  plate  pan- 
els alternately 
at  the  crown. 
The  fornuT  ar- 
rangement was 
such  that  there 
were  always  in 
each  ring  three 
segments  with 
voids  under  the 
upper  Hanges, 
thus  necessitat- 
ing the  drilling 
of  three  grout 
holes.  In  the 
plate  arrange- 
ment  there 
were  only  two 
inevitable  voids 
and  only  two 
grout  holes 
were  therefore 
always  neces- 
sary, and  were 
made  singly  or 
in    pairs    according    to    the    methods    employed. 

After  the  forms  were  stripped,  the  smooth  ana 
uniform  surfaces  of  the  concrete  were  everywherf" 
carefully  examined  and  sounded  to  detect  any  hol- 
low or  unsound  places,  and  where  these  were  vis- 
ible, the  defective  portions  of  concrete  were  cut 
out  and  replaced.  Where  they  were  not  visible 
but  were  indicated  by  tapping  or  other  methods, 
holes  were  drilled  and  as  much  grout  was  forced 
in  under  pressure  as  could  be  received. 

In  some  cases  provisions  were  made  for  mark- 
ing through  the  forms,  on  the  fresh  concrete,  the 
location  of  ribs  and  tlanges  situated  so  as  to  ob- 
struct the  concrete  and  probably  cause  voids.  In 
other  cases  where  this  was  not  practicable,  aftei 
the  forms  were  stripped,  measurements  were  made 
from  fixed  points  to  locate  such  places  and  the\ 
\\  crc  marked  and  all  of  them  were  drilled  to  per- 
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mil  the  insertion  of  the  grout  tubes. 

(•rout,  made  with  neat  cement  mixed  by  hand 
aiul  hand  pumped,  was  mixed  to  a  soupy  consis- 
tency in  machines  of  the  i)neuniatic  and  paddle 
A\  heel  types,  and  forced  under  about  ()0  pounds 
pressure  into  the  ca\  ilies  in  the  lining  which  on 
tlie  average  recpiired  about  1^4  bags  of  cement  per 
liiu'ar  foot  ol  tunnel. 

At  some  of  the  points  located  for  grouting,  as 
in  The  oOth  street  tunnel,  a  siiij^le  2-ineh  hole  was 
made  through  the  concrete  lining  by  a  jackham- 
mer  drill  operated  by  compressed  air,  and  in  it  a 
steel  nipple  was  inserted  and  tightly  calked  with 
oakum.  I  o  this  nipple  there  w  as  connected  a 
slee\e  with  a  short  length  of  -i-inch  pipe  termi- 
nating in  a  \'  with  one  branch  reduced  to  receive 
a  ;54-inch  \ent  pipe  and  stop  cock,  and  the  other 
connected  to  a  ^-inch  coupling  that  later  received 
the  grout  pressure  pipe.  In  other  places,  com- 
prising a  large  proportion  of  the  work,  two  holes 
were  drilled  into  each  cavit_\ ,  one  used  for  filling 
and  the  other  for  venting  and  thus  dispensing 
with  the  V  fittings. 

After  a  sufficient  number  of  these  connections 
had  been  -et.  the  grouting  gang  of  five  men  in- 
jected grout  under  pressure  into  each  cavity  and 
when  it  would  receive  no  more  grout,  closed  the 
\alves  so  as  to  maintain  the  pressure;  when  the 
grout  pipe  was  removed,  connected  to  another 
nipple  and  so  on.  until  all  had  been  served  at  the 
rate  of  about  100  linear  feet  of  tunnel  in  two  or 
three  days.  Usually  one  grouting  sufficed,  but  in 
some  cases  the  cavities  were  grouted  a  second 
tiuK*. 

\\\  most  cases  the  grout  was  mixed  by  hand  and 
was  f(^rced  into  the  lining  by  hand  pumps.  In 
other  cases,  it  was  mixed  under  high  pressure  in 
Caniff  grout  tanks  provided  with  air  from  a 
W'estinghousc  compressor,  the  plant  being  on 
Mast  (lOth  street.  In  this  case  the  tanks  were 
cross-connected  so  that  they  could  be  used  inde- 
pendently or  in  combination,  and  so  that  one 
would  afford  a  reserve,  permitting  the  other  to 
be  put  out  of  service  without  stopping  the  work. 
The  Ransome-Caniff  grout  mixer  and  placer  was 
also  used  in  the  Montague  street  tunnel. 

Rails  were  laid  on  the  lower  benches  of  the 
duct  banks,  making  a  track  of  about  12-feet  gage 
on  which  there  were  installed  small  wooden 
gantry  travelers  mounted  on  four  wheels 
giving  full  horizontal  clearance  and  about  8 
\ertical  feet  clearance  for  cars  and  .locomo- 
ti\  es  under  them.  •  The  traveler  caps  car- 
ried horizontal  platforms  at  about  the  springing 
line.  Some  of  these  travelers  were  used  merely 
lor  working  platforms  for  drilling  the  holes  and 
inserting  the  grouting  nipples,  and  others  were 
used  for  the  grouting  gangs  and  their  equipment. 
The  tunnel  lining  was  executed  under  the  direc- 
tion of  I).  T..  Turner,  chief  engineer.  Robert  Ridg- 
wa\ .  engineer  of  subway  construction,  and  of  C. 
.M.  Holland  and  C.  F).  Drew,  successively  in 
chirge  of  the  Tunnel  Division.  All  of  the  dif- 
ferent contracts  here  mentioned  were  awarded 
to  Patrick  McGovcrn  &  rmnpany  and  to  Booth 
cV:   Minn.  Ltd. 
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Organization  of  department:  division  into  l)ureaus  of  survey,  design,  construc- 
tion, maintenance,  general  office,  and  economics,  working  force  and  equipment. 


I  lu-  i  li<;li\v;iv  Dt'parlMU-iil  of  llir  .^tatc  of  nda- 
warc  wliiili.  as  st.ilcd  in  the  previous  artirlc.  was 
iToalcd  in   l!>K,  consists  of  (lu-  ( iovcrnor.   Jolni  (i. 

I  ownst-nd.    cliairnian.    and     four    otlit-r    nicnihcrs. 

rill"  principal  ol'tici-rs  arc  liiarlcs  M.  Upliani.  cli'cf 
cn}i;inccr.  and  ( Icorjjc  W  .  l-rancis.  secretary,  and 
a  stall  at  present  consisting  of  about  seventy  per- 
sons at  liea(!{]uarlers  in  Dover  and,  most  of  them, 
located  throughout  tlu-  state.  The  secretary  is 
otIicialU-  in  charge  of  auditing  the  finances  of  the 
departuient  and.  with  the  chief  engineer  who  is 
till'  adininistrati\e  head  of  the  (lepartment,  is 
directly  responsible  to  the  State  Highway  Depart- 
ment and  tlirough  it  to  the  (lem-ral  Assembly  and 
the  ]>eople  of  the  state.  The  department  is  divided 
into  seven  bureaus,  each  in  charge  of  a  division 
engineer  acting  under  the  direction  of  the  chief 
inginecr  oi  of  ])rincipal  assistant  engineer  Samuel 
Knopf. 

The  Ihircau  of  Sim-cys  in  charge  of  Arnold 
Richardson,  assistant  engineer,  has  two  or  more 
survey  ])arties  in  the  field  as  required,  with  neces- 
sary draftsmen  and  clerks  in  the  general  office. 

The  Ihtrcau  of  Dcsif/ii  in  charge  of  assistant 
engineer  C.  N.  Conner  makes  the  plans  and  esti- 
mates for  new  construction,  including  drainage. 
Plans  are  laid  out  according  to  the  latest  methods 
adopted  by  I'Vderal  ( iovernment  and  closely  follow 


analyze  any  job  long  after  it  has  been  completed. 
These  post  mortem  charts  give  the  length  of  slabs, 
the  date  laid,  ma.ximum  and  mininunn  lemi)eraturcs, 
location  of  joints  and  cracks,  kinds  and  proportion 
of  all  materials  entering  into  the  slab,  condition 
of  sub-grade,  and  direction  of  mixer.  All  addi- 
tional cracks,  as  they  develop  from  year  to  year, 
arc  put  on  these  charts,  showing  a  comparison  of 
slabs  with  and  without  reinforcement,  number  of 
cracks  in  certain  slabs  against  number  of  cracks 
in  slabs  of  various  lengths,  and  comparison  of 
slabs  with  and  without  lime.  There  are  charts 
.showing  different  contracts  but  using  the  same  kind 
of  materials,  same  proportions  and  sub-grade  con- 
dition and  the  same  length  of  slab,  which  are 
observed  for  a  period  extending  over  fifteen  or 
twenty  days.  It  is  found  that,  regardless  of  the 
length  of  slabs,  the  number  of  cracks  will  follow- 
in  close  pro])ortion,  depending  on  the  maximum 
and  minimum  ranges  of  temperature  during  the 
period.  Construction  charts  graphically  illustrate 
the  entire  job  with  a  legend  of  just  what  materials 
entered  into  the  contract.  Experimental  charts 
define  movement  of  slabs  that  have  been  measured 
monthly  by  a  Bureau  of  Standards  man,  and  the 
variations  recorded.  Other  charts  show^  the  use 
of  lime  and  concrete.  Considerable  study  has  been 
ex])ende(l  along  this  line  for  the  development  of  a 
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their  standards,  the  one  exception  being  design  of 

bridges    and    cidverts,    which,    on    account    of    the 

smallness    of    the    state,    all    are    given    individual 

designs. 

There  are  maintained  complete  record  charts  of 

each    finished    road,    which    make    it    possible    to 

•Part  I.  Ilistdiy  and  (ievelo|)nieMt  of  (loiiiirtniouts    wis 
puhlished  .November   I3th.  i-nmiMiir,,  \\a> 


better  concrete. 

There  is  at  present  a  force  of  nine  resident  engi- 
neers, each  of  them  superxlsing  from  one  to  six 
contracts  with  from  one  to  four  inspectors,  many 
of  them  technical  graduates  selected  with  great 
care  and  encouraged  to  make  their  best  eftorts  In- 
being  promoted,  as  rapidly  as  their  merits  justify 
it,  to  po.sitions  of  resident  engineers. 
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The  Bureau  of  Mainti'muicc  is  in  charge  of 
as^sistant  engineer  Khner  \'.  Cushnian,  who  is  also 
in  charge  of  the   I'ederal  Aid  Kciuipnient. 

Each  road  is  identified  by  a  ronte  nnnil)er  and 
is  divided  into  1-mile  sections. 

All  of  the  work  is  accounted  tor  under  specific 
headings  such  as  roadway  metal,  shoulders,  road- 
side and  guard  rails,  ditches  and  drains,  bridges 
and  culverts,  materials,  sundries  and  .supplies,  cost 
per  mile,  cost  per  square  yard,  etc.,  and  an  accurate 
record  is  kept  of  the  different  items,  including  the 
plan  and  profile  map.  date  and  descriptions  of 
L.l)erations. 

The  Genera!  offiee  Bureau  in  charge  of  assistant 
engineer  1  Paul  Jones,  preserves  all  of  the  records 
and  accounts,  complete  summaries  of  which  are 
always  instantly  available.  Minute  histories  of 
every  contract,  including  classified  costs,  are  kept 
in  a  ledger  and  all  available  data  are  kept  posted  up 
for  the  most  convenient  reference.  This  is  done 
so  thoroughly  and  promptly  that  the  condition  of 
everv  contract  for  the  previous  day  is  always  known 
in  the  main  office. 

The  Bureau  of  Testing,  in  charge  of^assistant 
engineer  (i.  W.  Hutchinson,  is  equipped  with  a 
labtiratory  and  inspectors  that  have  charge  of  test- 
ing all  materials  used  in  road  construction.  It 
l)asses  on  the  quality  of  all  m^^erials  purchased  or 
used,  and  conducts  researches  and  experiments.  All 
of  the  ingredients,  concrete,  water,  sand,  stone,  lime 
and  cement  are  required  to  conform  to  the  best 
standards  and  are  thoroughly  tested  for  chemical 
and  mechanical  results.  The  cement  is  subjected 
to  compression  and  boiling  tests,  and  comparative 
tests  are  made  of  road  concrete  taken  from  the 
structure  and  of  those  made  at  the  laboratory. 

The  Bureau  of  Economics  is  in  charge  of  assistant 
engineer  W.  W.  Mack,  who  is  also  in  charge  of 
the  Department  of  Right  of  Way  and  of  Informa- 
tion. This  bureau  i)rovides  lectures  illustrated  with 
steref  pticcn  slides,  showing  improved  roads  and 
operations;  furnishes  information  published  in  the 
road  bulletin  of  the  Delaware  Automobile  Associa- 
ticn  giving  the  state  of  progress  of  different  sec- 
tions of-  road  work,  resurfacing  and  the  like  in 
Delaware  and  in  contiguous  parts  of  Pennsylvania 
and  Maryland,  with  information  concerning  de- 
tours, closed  roads,  and  the  like.  It  has  also  pre- 
l^ared  a  i)ublic  exhibition  of  road  models,  includ- 
ing a  disjjlay  of  all  tests  now  used  in  the  depart- 
ment. 

POST     MORTEM     RECORDS 

The  Delaware  State  Highway  Department  was 
the  pioneer  in  devising  and  using  what  is  called  the 
"post  mortem  record."  bv  which  is  maintained  an 
ui)-to-date  complete  detailed  history  and  chart  by 
which  every  job  can  be  analyzed  at  any  time. 
Among  the  data  recorded  are  the  general  date  of 
the  work,  and  length  of  each  slab  laid,  the  number 
of  cracks  and  their  location,  the  kinds  of  materials 
used,  the  pr(;])()rtions  of  materials,  the  conditions 
of  sub-grades,  weather  conditions,  maximum  and 
minimum  temi)eratures.  use  of  hydrated  lime,  use 
of  reinforcement,  operation  of  mixer,  and  the  name 
of  inspector. 

It  is  thus  ])ossiI)le,  after  com])letion  of  a  job,  to 
detect  and  cna'vzc  faults,  while  no  method  has  been 


discovered  for  the  complete  prevention  of  cracks  in 
long  monolithic  concrete,  •")(>  i)er  cent  of  them  can 
be  eliminated  by  goo<1  materials  and  good  work- 
manship, and  none  need  occur  in  slabs  less  than 
lOlt  feet  knig.  The  longest  slab  on  record  without 
a  crack  is  .VU)  feet. 

FORCE     .\.\D     EgUlPMENT 

It  is  the  policy  of  the  department  to  co-ordinate 
with  technical  training  institutions  and  to  make  the 
(jualifications  for  members  of  the  engineering  staff 
more  exacting  as  the  standard  of  liighway  engi- 
neering is  developed.  Definite  training  of  a  high 
grade  is  now  required  of  all  employees  except 
laborers,  and  a  system  has  been  inaugurated  for 
the  employment  during  the  summer  of  students 
specializing  in  highway  engineering  at  Delaware 
College.  (Ireat  i)ains  are  taken  to  promote  personal 
ambition  and  zeal  and  esprit  de  cor[<s  among  the 
staff  bv  official  encouragement,  recognition  and 
assistance.  Staff  ban(|uets  are  held  four  times  a 
year  and  there  are  weekly  social  gatherings. 

During  the  summer  of  1!»"20  the  average  force 
consisted  of  nine  resident  engineers,  one  hundred 
inspectors,  and  one  motorcycle  policeman  for  every 
five  to  ten  miles  of  improved  road ;  and  also,  at 
heackjuarters.  a  draftsman  and  six  stenographers 
and  clerks. 

The  mechanical  er|uipment  included  I  two-pas- 
senger and  ■->()  five-passenger  automobiles;  37  auto- 
mobile trucks  of  "^-ton  capacity.  10  of  them  having 
hand-dump  bodies,  and  all  but  three  being  equipped 
with  solid  tires;  three-l'^O  h.p.  Holt  tractors;  one 
Warren  Brothers  Xo.  (>  portable  asphalt  plant;  one 
■5-bag  Ransome  building  concrete  mixer ;  one  stiflf- 
leg  wooden  derrick  and  hoisting  engine ;  one  loco- 
motive crane  for  unloading,  and  one  gasoline 
operated  trench  digger  for  drainage  work. 

For  the  operation  of  this  equipment  there  was 
maintained  a  force  consisting  of  <>  foremen  and 
about  IS  men  distributed  at  convenient  localities 
thrciughout  the  state  to,  give  immediate  attention  to 
necessary  repairs  and  maintenance,  all  new  con- 
.<^truction  work  being  executed  by  contract.  It  is 
intended  to  install  as  soon  as  practicable  sand  and 
stone  storage  at  five  dififerent  points  and  to  build 
a  garage  and  repair  plant  provided  with  an  adequate 
force  of  competent  mechanics. 

DEPARTMENT    FU.VDS 

The  regular  funds  for  the  maintenance  of  the 
department  are  derived  from  autgmobile  registra-" 
tion  fees  and  licenses  and  from  the  excess  state  in- 
come tax  revenue  over  S-^-")!).!)'!!).  The  rapid  in- 
crease in  the  number  of  automobiles  owned  and 
operated  in  the  state  have  proportionately  increased 
the  road  income  from  $3.5,r)r2  in  1914  to  .$28r>,.33'2 
in  lltli*  and  $."5'2'.(i.'51  in  the  first  six  months  of 
l->"2<>.  This  revenue  must  provide  for  the  main- 
tenance of  roads,  for  the  maintenance  of  the  high- 
way department  organization  and  for  the  fixed 
charges  on  the  bonds  issued.  An  income  of  approxi- 
mately S(in,()(K)  per  year  is  available  from  the  in- 
come tax.  Construction  is  provided  for  by  40- 
year  sinking  fund  bonds,  of  which  $1,100,000  have 
already  been  issued.  During  1910  there  was  avail- 
able from  state  money  $1,."')00,()00  and  an  equal  sum 
was  contributed  by  Cleneral  T.  Coleman  du  Pont, 
nipking  a  total  of  $.'?,000,000.     The  present  organi- 
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/atioii  lias  fiu-ililii-s  for  cxci-iiiiii^  alx.iil  ^:),U(i(»,()<i() 
worth  of  work  per  yiar. 

KAcavating  and  Loadinji  I{<'\<ni«l  lli<' 
Kcarli  ol  a  l)il(  her  .Marliiiw 

All  i-xiavatioii  18  feci  (Ifcp  for  the  bridge  ap- 
proach of  a  lo^KinK  track  near  Shclloii,  Wash., 
was  ma<U-  with  an  American  road  builder  and 
ditcher  and  a  small  drag-line  machine. 

The  ditcher  first  made  a  cut  10  feet  below  the 
rails  of  its  own  track  and  dumped  the  material 
in  cars  on  a  bank  24  feet  above  its  track.  These 
dimensions  of  digging  and  lifting  reached  the 
maximum  capacity   of  the  machine. 

.special  provision  was  therefore  necessary  to 
dispose  of  the  spoil  for  the  second  cut  of  6  feet. 
This  was  provided  by  building  on  the  bottom  of 
the  trench  cribbing  0  feet  high,  made  of  old  rail- 
road ties.  Five  cribs  were  built,  and  sectional 
tracks  laid  on  them  on  which  the  ditcher  machine 
was  operated  with  plenty  of  reach  to  excavate 
()  feet  IhK)w  the  base  of  the  cribs  and  still  to 
dump  intt)  the  spoil  cars  on  the  top  of  the  bank. 

\\  iiile  the  spoil  cars  were  being  dumped  the 
cribs  were  shifted  ahead,  all  of  the  ties  for  one 
crib  being  handled  in  two  bundles  by  the  exca- 
vator itself.  The  spoil  cars  were  returned  and 
the  cribs  and  track  shifted  with  an  interruption 
to  excavation  of  only  fifteen  minutes.  The  cribs 
were  spaced  3  feet  apart  in  the  clear  and  the  bed 
of  each  crib  was  leveled  by  four  men  who  pre- 
pared and  built  the  cribs  with  great  rapidity. 

The  material  handled  consisted  of  6  feet  of 
loose  top  soil  overlaying  10  feet  of  hardpan  that, 
for  the  second  movement  of  the  ditcher,  had  to 
be  blasted. 

The  spoil  was  loaded  into  6-yard  hand  dump 
cars  and  deposited  in  a  fill  2,000  feet  long  at  the 
opposite  end  of  the  bridge.  The  machine  exca- 
vated 450  yards  daily  for  21  days,  loading  a  train 
of  six  7-yard  cars  with  84  passes  of  the  dipper 
in  eight  minutes.  The  2  feet  of  sandstone  in  the 
bottom  of  the  trenches  was  drilled,  blasted  and 
removed  by  the  drag-line  scraper  bucket  that,  on 
account  of  obstructions,  handled  it  twice  and  at 
a  speed  only  one-fifth  that  of  the  ditcher  machine. 


Replacing  Bridge  Truss  Bearings  in 
Service 

The  5)2  by  7>l-foot  by  12-inch  base  plates  un- 
der the  truss  shoes  of  the  Wabash  Railroad 
bridge  across  the  Mississippi  river  at  St.  Charles, 
Mo.,  were  recently  replaced  by  grillages  of  12- 
inch  I-beams  without  interrupting  the  service  of 
the  bridge. 

Each  of  the  two  cast-iron  base  plates  at  one 
end  of  the  300-foot  span  rested  on  an  8  x  8-foot 
masonry  shaft  30  feet  high  on  top  of  a  masonry 
pier  about  70  feet  high  above  rock  bottom.  As 
there  was  no  room  for  lifting  apparatus  or  clear- 
ance for  removal  of  the  plates  on  the  tops  of  the 
shafts,  and  as  the  elevation  was  so  great  as  to 
make  the  construction  of  ordinary  falsework 
costly,  a  special  lifting  harness  and  jacking  plat- 


foi  III  were  dtvised  that  saved  time  and  money  and 
enabled  the  work  t(j  be  safely  accomplisherl  in  a 
simple  manner. 

In  planes  parallel  to  the  bridge  axis,  sets  of 
four  12x  12-inch  vertical  vvoodctn  posts  were 
placed  on  each  side  of  each  of  the 'masonry  shafts, 
capped  with  12x  14-inch  timbers  flush  with  the 
top  of  the  masonry,  and  connected  tfjgether  by 
transverse  timbers,  thus  virtually  forming  false- 
work towers  enclosing  the  masonry  shafts. 

On  the  12  x  14-inch  caps,  eight  100-ton  hy- 
draulic jacks  were  set  to  support,  for  each  truss, 
the  ends  of  a  pair  of  24-inch  transverse  I-beams 
clearing  the  inclined  end  pf)sts  and  carrying  pairs 
of  12-inch  longitudinal  channels  with  V2-inch 
hanger  plates  bolted  to  them  and  bored  at  the 
lower  ends  to  engage  pilot  nuts  screwed  to  the 
ends  of  the  end  lower  chord  pins. 

With  this  apparatus  the  200-ton  span  was 
raised  sufficiently  to  permit  the  longitudinal  with- 
drawal of  the  old  base  plates,  which  were  jacked 
out  onto  a  suspended  platform,  after  which  the 
new  grillages  were  rolled  in  from  this  suspended 
platform.  The  work  was  done  by  the  Kansas 
City  Bridge  Co. 


Six  Million  Dollar  Canadian  Pier 

A  $4,500,000  contract  has  been  awarded  for 
part  of  the  construction  of  the  Ballantyne  pier  on 
Burrard  Inlet  at  Vancouver  Harbor,  B.  C.  The 
pier,  which  will  probably  be  completed  within 
two  years,  will  be  1,206  feet  long  and  341  feet 
wide  with  four  500  x  110-foot  two-story  steel 
sheds.  The  reinforced  concrete  pier  will  be  sup- 
ported on  7-foot  cylindrical  piers  sunk  to  rock 
bottom  and  extending  to  a  height  of  45  feet  above 
low  tide.  It  will  have  double  tracks  on  the  outer 
edges  and  four  tracks  through  the  center,  and 
will  be  equipped  with  improved  heat  and  light 
and  mechanical  apparatus,  such  as  unloading 
cranes,  cargo  chutes,  elevator  and  esculators.  It 
will  have  capacity  for  loading  and  unloading  four 
large  vessels  simultaneously. 


Coaling  a  Drag-Line  Excavator 

A  Class  24  Bucyrus  drag-line  excavator  used  by 
the  Gail  &  Regan  Company,  Chicago,  contractors 
for  excavating  a  12-mile  channel  in  Cottonwood 
Creek,  Kan.,  was  advantageously  coaled  by  lifting 
the  truck  body  filled  with  coal  from  the  running 
gear  by  means  of  two  chain  slings  attached  to  the 
boom  of  the  drag-line  machine,  which  hoisted  it, 
rested  the  rear  end  of  the  body  on  the  bunker  and 
elevated  it  until  the  coal  was  dumped  into  the 
bunker,  then  returned  the  body  to  the  truck 
frame ;  all  in  5  minutes,  as  compared  with  about 
30  minutes  required  for  ordinary  unloading. 


Installing  a  Steam  Shovel  in  a  Deep 

Quarry 

A  14-B  Bucyrus  steam  shovel  owned  by  the 
Wauwatosa  Stone  Company  of  Milwaukee  was 
recently  installed  in  their  quarry  by  lowering  it 
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in   sections   from   the  top  of  the   vertical   quarry 
face  75  feet  high. 

A  pair  of  vertical  shear  legs  equipped  with 
lieavy  tackle  was  erected  at  the  top  of  the  quarry 
face  and  first  lowered  the  ll,<S(X)-pound  shovel 
base  and  set  it  in  position  ready  to  receive  the 
revolving  frame.  The  ventilator  was  taken  from 
the  frame  and  the  hook  of  the  hoisting  tackle  was 
lowered  through  the  frame  and  fastened  to  the 
lower  part.  The  frame  was  hoisted  by  mule 
power  and  the  shear  leg  back  stays  were  slacked 
off  until  the  top  of  the  shears  overhung  the 
quarry  face  and  the  19,800-pound  frame  was  low- 
ered to  position  on  its  base.  The  time  required 
for  erecting  the  shear  legs  and  lowering  the 
shovel  was  about  two  davs. 


More  New  Piers  for  New  York 

The  Cunard  Steamship  Line  has  announced 
preparation  of  plans  for  the  erection  of  eight 
1,000-foot  piers  and  one  smaller  pier  at  Wee- 
hawken.  They  will  cost  about  $30,000,000.  Their 
frontage,  which  has  already  been  secured,  is  at 
present  obstructed  by.  a  number  of  sunken 
wrecks.  The  first  step  will,  therefore,  be  the  re- 
moval of  these  obstacles  and  dredging  to  give 
proper  deep  water  facilities. 

Dock  Commissioner  Murray  Hulbert  has  an- 
nounced a  municipal  project  for  the  construction 
of  three  docks  350  feet  wide  and  from  700  feet 
to  1,000  feet  long  at  Owl's  Head  Bay,  Bay  Ridge. 
They  will  be  equipped  with  modern  apparatus  for 
cargo  handling.  The  New  York  and  New  Jersey 
Port  Commission  has  completed  its  report,  in- 
cluding plans  for  extensive  Staten  Island  and 
East  river  improvements. 


It  is  authoritatively  reported  that  in  July  the 
cost  of  production  of  lumber  in  large  representa- 
tive mills  varied  from  $30  to  $32  per  thousand, 
showing  an  increase  of  more  than  20  per  cent  in 
the  last  vear. 


It  is  ofificially  reported  at  the  hearings  of  the 
Cnited  States  Senate  Committee  on  reconstruc- 
tion that  the  cost  of  construction  work  in  Cleve- 
land has  advanced  167  per  cent  in  the  last  five 
vears. 


Work  on  the  Three-States  Road  Started 

Work  has  been  started  on  what  is  known  as  the 
Three-States  road,  which  is  the  name  given  to  a 
highway  leading  from  Mountain  Rest,  S.  C,  to 
Highlands,  N.  C,  which  latter  is  said  to  be  the 
highest  incorporated  towai  east  of  the  Mississippi, 
being  3,820  feet  above  sea-level.  This  road  is 
about  20  miles  long,  and  will  be  confined  to  the 
Xantahal  National  Forest  and  will  pass  through 
parts  of  North  Carolina,  Georgia  and  South  Caro- 
lina. 'J'he  cost  is  estimated  at  $220,000,  which 
will  be  paid  partly  by  the  United  States  Forest 
Service,  partly  by  Macon  county,  N.  C,  and  partly 
by  Oconee  county,  S.  C. 


New  Jersey  Koadwork  Sto[)p<<l  hy 
InjuiK'lion 

The  million  dollar  road  construction  i)r()grani  in 
Kssex  County,  N.  ].,  has  been  stopped  by  a  tem- 
porary injunction  granted  October  29  to  give  op- 
portunity to  review  the  board's  awards  of  con- 
tracts. All  the  contracts  let  are  affected  b}'  this 
injunction  except  one  contract  which  is  now  ncar- 
ing  completion.  This  however  will  not  prevent 
the  municipalities  in  the  county  from  going  for- 
ward with  i)reliminary  steps  now  under  way,  such 
as  the  preparation  of  cost  sharing  agreements, 
setting  of  curbs  and  making  connections  with 
sewers  and  other  public  utilities  in  the  streets 
to  be  paved. 

The  counsel  for  the  Chamber  of  Commerce  of 
.X'ewark  who  asked  for  the  writ,  advanced  eight 
specific  reasons  but  the  writ  was  granted  on  the 
first  alone,  this  being  that  the  freeholders  of  the 
county  were  required  by  law  to  provide  the  funds 
for  financing  any  improvement  before  they  let  the 
contract  for  it,  and  the  court  held  that  until  the 
bonds  actually  are  marketed  the  county  cannot 
tell  whether  or  not  it  has  made  an  appropriation 
sufficient  to  meet  the  cost  of  the  improvement, 
and  that  as  the  bonds  have  not  yet  been  marketed 
for  this  work,  the  contracts  cannot  be  let  legally. 
The  court  believes  that  it  was  the  intention  of 
the  law  makers  to  provide  that  the  actual  money 
should  be  in  the  county  treasury  before  the  con- 
tracts were  let. 


Pumping  Eliminates  Sheet  Piles 

The  construction  a  year  ago  of  the  $1,500,000 
Ambassador  Hotel  Annex,  Atlantic  City,  involved 
a  150  X  300-foot  excavation  18  to  24  feet  deep 
through  wet  sand  near  the  shore  line  of  the  At- 
lantic ocean,  ground  water  being  encountered 
about  10  feet  below  the  surface  of  the  ground. 

The  obvious  method  of  holding  up  the  sides  and 
excluding  the  water  by  steel  sheet  piling  was  re- 
placed by  a  system  of  sub-surface  drainage,  main- 
tained during  the  construction  work  and  for  a 
\  ery  short  period  in  advance,  that  kept  the  ex- 
cavation dry  and  made  the  sand  itself  so  dense 
and  firm  that  it  stood  well  with  vertical  faces 
without  sheeting  or  bracing. 

The  site  w^as  enclosed  by  a  4-inch  pipe  line  2 
feet  below  the  surface  of  the  ground,  in  which 
were  inserted  2-inch  nipples  and  tees  4  feet  apart, 
connected  by  steam  hose  to  20-foot  lengths  of  2- 
inch  pipe  terminating  in  6-foot  well  points  driven 
and  jetted  down  below  the  bottom  of  the  future 
excavation. 

The  4-inch-  pumping  main  was  divided  into  in- 
dependent sections  by  shut-off  valves  so  that  suc- 
tion could  be  concentrated  on  any  portion  of  it. 
It  was  operated  by  four  triplex  pumps  that  were 
kept  running  until  the  sub-structure  walls  and 
floors  were  built  and  waterproofed  and  a  perma- 
nent drainage  system  of  6-inch  pipes  in  graveled 
trenches  were  laid  and  connected  to  a  sump.  The 
Thompson-Starrett  Company  was  the  general 
contractor. 
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linmiiiialioM  fNoLcs 

III  a  rniiit  article  in  tlu-  '  I'moUlyii  Iva^lr, 
llu  piuliaMr  miinbtr  of  immiKraiits  for  the  ru-xl 
Near.  I<LM.  is  i-slimat.<|  at  2.f)(H).()(K),  al.ciil  "()  per 
eriit  of  wliuh  will  cuter  flirr)Uj4h  I'.llis  Island, 
(omiuissioiier  W  allis.  in  »liar>;f  llieic,  is  quoU-<i 
as  sayinj;  that  he  prefers  lu  refuse  adiiiiltanco  to 
nine  hiiiulred  and  ninel>nine  worthy  iinniij^rants 
rather  than  take  the  chance  of  a(hniltinj;  one  un- 
wortln  iiniuij^ranl.  Mis  sloj^an  heint,':  "When 
in  douht.  deport.  " 

I  he  country  needs  almost  unlimited  numbers 
of  eflicient  skilled  and  unskille<l  laborers  who  arc 
willing  to  be  .\mericani/ed  anU.  give  honest  re- 
liable services.  We  do  not  need  soap-box  orators, 
raihcals  or  people  coming  luTi'  with  the  purpose 
of  getting  the  highest  possible  pay  for  the  small- 
est possible  services.  It  is  estimated  that,  ex- 
cluding women,  children,  old  people,  and  other 
non-workers,  only  one-third  of  the  immigrants 
now   arri\ing  an-  "workers  with  hands." 

I  he  greatest  attention,  should  be  ])aid  to  the 
health  and  character  of  immigrants  so  as  to  ex- 
i  lude  diseased,  defective  and  vicious,  particularly 
r.olshevists  and  1.  W.  W.'s.  It  is  reported  that 
fully  S.(X1(),0(X)  tiernians  are  anxiou.s,  to  immigrate 
to  the  I'.nited  States  as  soon  as  they  will  be  per- 
mitted to  enter. 

There  is  a  strong  demand  for  desirable  immi- 
grants for  farm  work  in  the  Northwest  and  the 
governors  of  Minnesota.  Wisconsin  and  North 
Dakota  invite  them  to  come,  and  offer  induce- 
ments to  them.  Wisconsin  has  a  fund  of  $25,000 
per  year  to  assist  immigrants  and  Minnesota  has 
half  a  million  acres  of  land  open  for  homestead 
entrv  aiid  nearly  tw:o  million  acres  of  unsold  state 
\-\m\  suitable  for  farming  and  vegetable  growing 
at  a  minimum  price  of  $5  per  acre,  payable  15  per 
cent  down   and   the  balance   within   forty  years. 

During  1019  the  jiroportion  of  African  negroes 
among  the  immigrants  was  seven  times  as  large 
as  that  of  Mexicans  and  eighteen  times  as  large 
as  in  1913. 

The  proportitm  of  imniigrants  from  South  Eu- 
rope has  decreased  and  that  from  Great  Britain 
and  I'Vance  has  increased  about  four  times. 

During  the  week  ending  October  31,  26.,832  im- 
migrants arrived  in  New  York. 

The  authorities  at  Ellis  Island  have  received 
numerous  letters  from  different  parts  of  the 
I'nited  .States  inviting  immigrants  to  come  there 
at  wages  as  high  in  some  cases  as  $8  per  day, 
which  were  offered  for  a  hundred  coal  miners  at 
X'alesai,  Ohio. 


LABOR  NOTES 

The  lUiri-au  of  Lab(.)r  Statistics.  United  States 
Department  of  Labor,  reports  that  on  .\ugust  31, 
the  prevailing  rate  of  hourly  pay  for  union  car- 
penters varied  from  $.7S  in  Memphis.  Reading 
and  Savannah  to  $1.25  in  Cleveland.  Pittsburgh, 
and  St.  Louis.    For  cement  finishers  from  $.75  in 


Mr;n-.j)his.  Ueading  and  St.  Joseph  to  $L25  in 
("kvelaiid  ind  St.  Louis,  ['or  electricians  $.75  in 
L(»uisvill<-  to  $1.25  in  Chicago,  Omaha,  Lhiladd- 
phia  and  ^i.  Louis.  I'or  hod  carriers  from  $.40  in 
Atlanta  to  .SLID  in  I'hiladelphia  i-'or  laborers  $.40 
ill  Atlanta  and  Louisville  to  $1  in  C'hicago  and 
D(  iroit.  lor  lathers  $.30  in  St.  Joseph  to  $1.25. 
111!  painters  $.75  in  Louisville,  Reading  and  At- 
lanta U>  $1.25  in  Chicago  and  St.  Louis.  Plas- 
.lerers  from  $1  in  six  cities  to  $1.37>4  in  St.  Louis. 
•I'or  plasterers'  tenders  from  $.45  in  Erie  to  $1.25 
in  Detroit,  h'or  bricklayers  from  SI  in  P)uffalo 
•to  $1.50  in  Pittsburgh,  b'or  elevator  cfjnstructors 
from  $.70  in  Erie  to  $1.75  in  four  cities.  For 
.gas-fitters  from  $.70  in  (irand  Rapids  to  $1.25  in 
fi\c  cities,  l-'or  hoisting  engineers  from  $.60  in 
St.  Joseph  to  $75  per  week  in  Detroit.  I-'or  marble 
cutlers  from  ^.()S  in  Indianapolis  to  $1.30  in  Phil- 
adelphia. Marble  setters  $.81  in  Grand  Rapids  to 
$1.50  in  P.uffalo.  .Masons  from  $.90  in  Cincinnati 
to  $1..^0  in  I'hiladelphia.  Plumbers  frr^m  $1  in  ten 
cities  to  $1.25  in  six  cities.  Roofers  from  $.40  in 
Memphis  to  $1.20  in  Chicago  and  Reading.  Steam- 
fitters  from  $1  in  ten  cities  to  $1.25  in  eight  cities. 
St(me  cutters  from  $1  in  fourteen  cities  to  $1.25 
in  four  cities.  Structural  iron  workers  from  S/>5 
in  Grand  Rapids  to  $1.25.  in  eleven  cities.  Tile 
setters  from  $.90  in  Grand  Rapids  to  $1.35  in 
Buffalo. 

In  the  last  of  October  cuts  of  15  to  20  per  cent 
in  the  pay  of  the  employees  of  textile  mills  in 
several  places  in  New  England  were  announced 
and  it  was  stated  that  the  Fall  River  mills  were 
running  at  only  40  per  cent  capacity.  It  is  ex- 
pected that  there  will  be  a  general  wage  re- 
duction through  the  entire  textile  industry  in 
New  Plngland.  This  will  probably  resuU  in  con- 
siderable unemployment  and  should  increase  the 
supplv  of  labor  and  mechanics  for  ofher  pursuits. 


Report  on  Strikes 

'J  he  Bureau  of  Statistics  of  the  United  States 
Department  of  Labor  published  a  record  of  the 
strikes  reported  for  the  first  six  months  of  1919 
and  1920  which  are,  respectively,  1,544  and  1,813, 
thus  showing  an  increase  of  17  per  cent  over  last 
year.  These  figures,  however,  include  the  num- 
ber of  lockouts  reported  which  are  comparatively 
insignificant,  amounting  to  only  4.6  per  cent  for 
1019  and  reduced  to  2.5  per  cent  for  1920.  Dur- 
ing the  months  of  y\pril,  May  and  June  there  were 
181  strikes  and  lockouts  in  Massachusetts  and  179 
in  New  York,  82  in  Illinois,  75  in  Ohio,  72  in 
Connecticut  and  71  in  Pennsylvania,  53  in  Rhode 
Island  and  40  in  New  Jersey  ;  fourteen  other  states 
had  from  10  to  25  in  each,  and  twenty-three  states 
and  territories  together  had  120. 

In  New  York  there  were  76,  in  Chicago  43  and 
in  Boston  19.  The  total  of  1,166  strikes  and  lock- 
outs for  .April,  Ma\-  and  June  included  228  for 
the  building  trades,  100  for  the  metal  trades,  112 
for  the  railroad  employees,  69  for  freight  han- 
dling and  teaming.  25  for  miners.  24  for  street 
railways,  18  for  stone  wt)rkers,  13  for  shipbuild- 
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ing,  16  for  light,  heat  and  power,  15  for  street 
and  sewer  employees. 

An  average  of  985  employees  were  concerned  in 
each  of  587  strikes. 

Five  hundred  ninety-three  strikes  were  for  in- 
crease in  wages,  38  for  decreased  hours,  97  for 
increase  of  wages  and  decrease  of  hours,  70  for 
recognition  of  union,  37  for  recognition  and  wages, 
and  42  were  sympathetic  strikes.  Eighty-one  were 
reported  as  resulting  in  favor  of  employers  and 
67  in  favor  of  employees,  while  105  were  com- 
promised. The  total  number  of  days  lost  during 
the  quarter  was  5,297,  which,  estimating  an  aver- 
age of  only  500  each,  would  result  in  a  total  of 
more  than  two  and  one-half  million  days  lost  in 
three  months. 

The  strikes  involving  the  largest  number  of 
employees  were  those  of  the  timber  workers  in 
the  West  and  Northwest,  60,000;  Kansas  miners, 
40.000 ;  Xew  Bedford  mill  hands,  20,000 ;  Philadel- 
phia carpenters.  10,000;  Central  Xew  York  build- 
ing trades.  13,000;  Cincinnati  machinists,  10,000. 


Labor    Unions  May  Be  Held  Responsible 

Two  very  important  suits  for  damages  against 
the  United  Mine  Workers  of  America  for  heavy 
damages  on  account  of  rioting,  bloodshed  and 
property  destruction  by  these  unions  in  opposi- 
tion to  the  open  shop  policy  of  the  Coronado 
Coal  Company  of  Arkansas  and  a  similar  case  in 
Pennsylvania  have  been  in  litigation  in  the  lower 
Federal  courts  for  six  years  and  have  resulted 
in  verdicts  of  conspiracy  and  penalties  and 
costs  aggregating  more  than  $1,000,000.  They 
have  been  appealed  and  re-appealed,  and  at 
last  they  have  reached  the  Supreme  Court  of 
the  United  States,  and  the  last  appeal  by 
the  United  Mine  Workers  involving  the  de- 
posit of  more  than  $1,000,000  of  the  .union 
funds  to  guarantee  payment  of  the  judgments  if 
the  unions  loose  the  case.  If  the  judgment  is 
finally  upheld,  all  the  members  of  a  union  may 
hereafter  be  held  accountable  if  it  can  be  shown 
that  a  conspiracy  had  existed  in  restraint  of  trade, 
contrary  to  the  Sherman  Act. 

The  affirmation  of  the  judgment  will  go  far  to 
show  justice  for  all  and  reasonable  protection  to 
the  public  and  to  employers  and  will  strongly  dis- 
courage future  strikes  and  interference  with 
business. 


Criticisms  of  Government  Contracts  and 
Specifications    Invited 

During  the  month  of  June  the  construction  de- 
partment of  the  United  States  Army  requested 
bids  for  seventeen  large  projects,  all  for  more  than 
$100,000,  with  a  total  cost  of  over  $8,000,000. 
The  fact  that  only  sixty-two  proposals,  made  by 
not  more  than  fifty  general  contractors,  were  re- 
ceived was  interpreted  to  indicate  dissatisfaction 
with  the  circumstances  surrounding  the  work  in 
consequence  of  which  L.  L.  Calvert,  lieutenant- 
colonel,  Q.  M.  Corps,  has  written  an  open  letter 
to  General  Marshall,  manager  of  the  Associated 
General    Contractors   of   America,    in    which    he 


states  that  it  would  be  to  the  mutual  advantage 
of  the  contractors  and  the  government  to  deter- 
mine what  are  the  objectionable  features  of  this 
work  so  that  they  may,  if  possible,  be  eliminated 
and  larger  competition  secured.  He  requests  the 
members  of  the  association  to  criticize  the  gov- 
ernment methods  of  inviting  proposals,  of  writing 
specifications,  of  awarding  and  drawing  up  con- 
tracts and  of  handling  the  work  in  the  field. 

The  association  has  published  the  letter  in  a 
bulletin  and  urges  the  expression  of  views  based 
on  information  from  original  sources.  He  sug- 
gests the  separation  of  criticisms  on  administra- 
tive powers,  from  those  on  contracts  and  specifi- 
cations, the  latter  being  more  promising  for  points 
of  attacks  that  may  afford  opportunity  for  action. 


High  Explosives  Available  for  Blasting 

Frank  Page,  chairman  State  Highway  Commis- 
sion, Raleigh,  N.  C,  offers  for  sale  at  a  moderate 
price  a  large  quantity  of  "Modified  T.  N.  T."  that 
has  been  received  from  the  Federal  government 
and  is  suitable  for  ordinary  blasting  operations. 
It  is  put  up  in  100  1-pound  cartridges  to  the  case, 
can  be  handled  with  no  more  risk  than  ordinary 
dynamite,  and  has  been  found  far  superior  to  40 
per  cent  dynamite  for  removing  rocks  and  stones. 
It  is  exploded  by  ordinary  detonators  and  is  of- 
fered for  road  work  in  lots  of  1  ton  or  more  at  22 
cents  per  pound,  and  in  smaller  quantities  at  25 
cents  per  pound,  f.  o.  b.  cars  Raleigh. 


Increasing  Volume  of  Railroad  Transpor- 
tation 

The  highest  recorded  volume  of  freight  traffic 
ever  transported  in  the  history  of  the  Pennsylva- 
nia Railroad  System  was  handled  during  the 
month  of  October.  Reports  from  all  divisions 
show  that  during  the  month  an  average  of  nearly 
24,000  loaded  cars  per  day  were  forwarded  to  their 
respective  destinations.  This  represents  over  6,- 
000,000  tons  a  week  loaded  on  the  Pennsylvania 
Railroad  or  accepted  by  it  from  connecting  lines. 


Proposed  §100,000,000  Waterfront  Im- 
provement 

The  Board  of  Estimate  and  Apportionment  of 
Xew  York  City  has  received  a  proposition  for  the 
construction  of  $100,000,000  improvement  of  950 
acres  of  unimproved  swamp  and  meadow  land 
belonging  to  the  city  on  the  shore  of  Jamaica  bay. 
If  the  proposition  is  accepted  it  is  intended  to 
expend  $14,000,000  in  the  immediate  construc- 
tion of  5,000  feet  of  bulkhead,  six  1,000-foot  piers, 
and  in  dredging,  filling  and  the  building  of  neces- 
sary warehouses,  streets  and  industrial  plants 
that  will  be  continued  until  the  completion  of  the 
entire  development,  possibly  within  ten  years. 

The  land  is  at  present  unoccupied  and  useless 
and  was  acquired  by  the  city  in  1910  without  cash 
investment.  According  to  this  plan  an  annual 
rental  of  $25,000  is  offered  to  the  city  and  the 
reversion  at  the  end  of  a  fifty-year  lease  of  the 
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ciiliic  li.i.l,  wliuli.  it  is  cstiiiiiilcfl,  will  then, 
with  Its  iiii|»iit\  (incuts,  have  a  value  of  $125,- 
(XK).(XK). 

This  oiiii  has  IxTii  iiiailc  hy  A.  II.  ( ircclcy 
of  (K-vrlaiKl,  |)ri'si<Uiit  of  the  Aiufiicaii  (  haiii 
of  Warehouses  optTaliiiK  warehouses  in  iiu)re 
that!  I(X)  eities  throughout  the  country.  The 
proposition  has  heen  ri-fi'rrcil  to  a  special  suh- 
eotntnittee  consisting  (»f  the  president  of  the 
Hoard  of  .Aldermen  from  the  l)orou}.jh  of  Brook- 
lyn and  <Jueens.  the  deputy  dock  commissioner, 
I'onj^ressman  William  1'.  ("learv  and  Charles  Ci. 
Hon. I. 


Municipal  ()\viirrslii|»  in  Nrvvark 

(  )n  \d\  ember  2.  the  xolers  of  Newark,  N.  J., 
appro\ed  a  proposition  for  municipally  owned 
^as.  heating  and  power  plants,  it  being  reported 
that  there  was  a  majority  of  nearly  5,000  out  of 
()5.(XX)  votes  on  the  subject.  Local  i)apers  express 
the  belief  that  this  vote  was  caused  largely  by 
the  poor  cjuality  of  gas  which  is  being  supplied  by 
the  Public  Service  Gas  Co.,  a  corporation  which 
supplies  both  gas  and  electricity  to  a  large  part 
of  the  northern  section  of  New  Jersey.  There 
would  seem  to  be  no  question  that  a  provokingly 
poor  quality  of  gas  has  been  furnished  to  the  score 
or  more  of  communities  served  by  this  company 
since  the  State  Public  Service  Commission  gave 
it  permission  to  lower  the  quality  of  gas  and  at 
the  same  time  increase  its  rates  very  materially. 
As  one  of  the  local  papers  remarks  editorially: 
"It  is  not  likely  that  the  populations  of  American 
cities  generally  favor  municipal  ownership  prop- 
ositions except  as  a  measure  of  last  resort.  When 
private  corporations  fail  to  give  good  service  or 
service  at  a  reasonable  cost,  then  the  people  turn 
toward  tnunicipal  ownership." 


Ditrhinfi;  With  Dynamite 

About  )''4  of  a  mile  of  drainage  ditches  in  the 
New  Hanover  Co.  drainage  district  of  North  Car- 
olina is  being  excavated  by  blasting  with  2,000 
pounds  of  dynamite.  The  work  started  on  Novem- 
ber 4.  under  the  supervision  of  George  R.  Boyd, 
senior  drainage  engineer  of  the  United  States 
Department  of  Agriculture.  The  public,  and  espe- 
cially the  farmers  of  the  district,  have  been  in- 
vited to  witness  these  operations  in  order  that 
they  may  learn  how  to  use  dynamite  in  ditch  ex- 
cavation with  a  view  to  their  adopting  it  for  their 
pri\ate  farm  drainage  ditches. 


Favor  Federal  Department  of  Public  Works 

Hundreds  of  business  organizations  throughout 
the  nation  voted  in  a  referendum  on  the  Jones 
and  Reavis  bill  for  the  establishment  of  a  depart- 
ment of  public  works.  Votes  were  received  from 
45  states,  the  District  of  Columbia,  Hawaii  and 
the  Philippines.  Of  the  total  votes  cast,  827K> 
favored  the  establishment  of  a  Federal  Public 
Works  Department,  with  549>^  votes  against  it. 


I  he  \()tc  also  favored  the  formation  of  tli<-  depart- 
iiK-ii  by  the  reorgani/atioii  of  the  Department  of 
the  Interior,  the  idea  being  to  (  hati}4e  the  name  of 
this  de|)ar1  meiit,  and  to  exclude  from  it  all  non- 
K'lated  buicaus  and  offices. 


Mi.shouris  |{o;mI   lioiid  Issih* 

.Missouri  voters  have  a]>proved  an  anumdmcnt 
under  which  Missouri  hopes  to  begin  construct- 
in  j^  a  real  road  system  next  season.  'J'hc  bonds 
to  he  issued  for  constructing  the  roads  will  be 
paid  for,  both  principal  and  interest,  by  licenses 
for  automobiles,  it  being  apparently  certain  that 
such  licenses  will  be  more  than  sufficient  for  this 
purpose.  There  have  been  issued  this  year  more 
than  292,fXXJ  autcmiobile  licenses  in  the  stat(;  and 
tlu'  license  fees  have  totaled  more  than  $2,0a),000. 
Of  the  total  number  of  licenses,  the  city  of  St. 
Louis  has  taken  out  less  than  18  per  cent,  show- 
ing that  the  country  districts  are  even  more  inter- 
ested in  good  roads  than  the  large  cities. 


New  Jersey  Highway  Commission 

Th  new  State  Highway  Commission  of  New 
jersey  is  endeavoring  to  improve  and  enlarge  the 
provisions  for  maintaining  the  highways  under  its 
control  and  in  connection  with  this  is  about  to  in- 
stall five  weighing  scales  in  different  parts  of  the 
state  to  assist  in  keeping  truck  loads  within  the 
legal  limits.  The  State  Highway  Engineer, 
Thomas  J.  W' asser,  advised  the  board  that  in  order 
to  keep  the  snow  removed  from  the  highways  this 
winter  it  would  be  necessary  to  purchase  55  snow 
plows  in  addition  to  the  22  already  owned  by  the 
highway  department,  and  the  comtnission  author- 
ized the  engineer  to  advertise  for  such  plows.  At 
the  same  meeting,  on  October  27,  the  commission 
adopted  its  construction  plan  for  the  year  1921, 
including  about  32  miles  of  highway  and  14 
bridges,  in  addition,  of  course,  to  the  regular 
necessary  maintenance. 


The  New  Jersey  State  Highway  Commission 
has  approved  the  1921  program  calling  for  about 
four  and  one-half  million  dollars'  worth  of  road 
construction,  including  one  and  one-half  million 
dollars  for  the  Amboy  bridge. 


Philadelphia  Municipal  Asphalt  Plant 

WTiat  is  reported  to  be  the  largest  municipal 
asphalt  repair  plant  in  the  country  is  now  nearing 
completion  in  Philadelphia.  The  daily  capacity 
is  given  as  3,700  square  yards.  The  final  ship- 
ment of  the  material  for  the  plant  reached  Phila- 
delphia on  November  6,  this  being  two  mechanical 
mixing  units,  received  from  the  Iroquois  plant  of 
the  Barber  Asphalt  Paving  Co. 

While  the  plant  is  rated  at  a  capacity  of  3,700 
square  yards,  it  is  estimated  that  4,000  square 
yards  of  completed  pavement  can  be  turned  out 
in  a  day.  The  plant  is  to  be  used  for  patching 
work  onlv  and  not  for  new  construction. 
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Coiistriictioii-  Oiiestions   Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
'wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Protecting  Concrete 
From  Frost  IIF 


Enclosing  the  forms  and  heating  the  enclosed  air. 


Concrete  forms  should  always  be  entirely  free 
of  snow,  dirt  and  rubbish  when  the  concrete  is 
placed  in  them,  and  on  this  account  the  bottoms 
of  tall  forms,  as  those  for  columns,  piers  and  very 
large  girders,  should  be  accessible  and  are  often 
l)rovided  with  small  doors  or  hand-holes  through 
which  rubbish  can  be  removed  just  before  the 
concrete  is  placed.  Forms  should  never  be  al- 
lowed to  fill  Avith  snow,  and  if  ice  forms  in  them 
it  should  be  removed  completely  and  the  forms 
warmed,  which  is  most  easily  done  with  a  jet  of 
live  steam  just  before  the  concrete  is  placed.  In 
very  cold  weather  dry  forms  also  should  be 
warmed  by  live  steam,  especially  if  they  are  made 
of  steel. 

Very  large  forms  may  be  warmed  by  salaman- 
der fires  in  or  near  them,  and  smaller  forms,  like 
those  for  columns  and  struts,  may  sometimes  be 
warmed  by  placing  a  torch  or  large  lamp  in  the 
lower  part,  in  which  case  the  top  should  be 
covered  to  prevent  the  escape  of  the  warmed  air.- 

K.xposed  constructions  like  arches,  piers,  col- 
umns and  new  buildings  should  be  wholly  or 
|)artly  enclosed  in  cold  weather  so  as  to  protect 
the  concrete  for  several  days  after  it  is  placed. 

Tarpaulins  or  large  sheets  of  heavy  canvas  with 
short,  strong  c(jrds  attached  at  frequent  intervals 
on  all  the  edges,  are  convenient,  efficient,  econom- 
ical and  nu)st  generally  used  as  curtains,  walls 
and  roofs  for  protecting  the  exteriors  of  large 
concrete  structures.  Any  required  area  can  be 
covered  by  them  if  there  are  a  sufficient  num- 
ber of  pieces  to  be  added  successively,  wide  over- 
laps being  always  made  between  two  successive 
pieces  so  as  to  prevent   the  escape  of  warm  air 


•E'art  I.  Kfferl  of  frost  nn  lonL-rcU;.  p  latino;  and  pi'i- 
t»'itiriK:  mass  coniTete,  ronorete  in  excavation  nnd  con- 
ire  tt-  paveiients,  was  published  Nov  K!.  Partll.  Heui- 
inK.  mixinp  water  and  aergregratp  and  anti-frpezine  si. 
Intlons,   was   published   N"v.    20. 


at  the  joint>.  '1  he  tarp.iulins,  singly  or  in  multiple, 
c  111  he  easil}-  stretched  across  the  tops  of  open 
forms  and  fastened  to  their  sides  to  protect  roof 
and  floor  slabs,  large  piers,  columns  and  girders. 

Tail  structures  like  smoke  stacks,  towers,  stand- 
I'ipes  and  other  reinforced  concrete  units  that 
are  concreted  in  upwardly  sliding  forms,  are  usu- 
all\  provided  with  a  movable  scaffold  and  hoist- 
ing apparatus  that  travels  up  on  the  forms  and 
affords  an  excellent  support  for  the  canvas  cov- 
ering the  top  of  the  concrete  as  well  as  for  the 
canvas  curtains  that  overlap  the  top  cover  and 
are  firmly  secured  to  it  and  to  each  other,  and 
are  well  tied  at  the  bottom  and  if  necessary  at 
intermediate  points,  to  resist  wind  and  storms 
and  to  prevent  any  air  spaces  from  being  opened. 
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S|..iris  sli.iiil.l  Ix-  kli  liriutHii  the  t  iiiiaiiis  and 
llir  uiiliT  fan--  i>f  tlu-  viTtiial  walls  to  providi-  for 
air  lirriilalioii.  and  tlu-  air  on  both  sidrs  of  the 
walls  should  1)1-  ktpt  hot  for  si-vcral  days  aftcr 
Ihc  i-oiuritr  has  Imim  plaird.  If  it  is  a  hollow 
striictiirc  with  windows.  do(»rs  or  otiur  openings 
in  the  «-\trrior  walls,  it  will  suffice  to  lual  the  air 
in  the  interior  aud  pernnt  it  to  circulate  through 
the  holes,  hut  if  the  walls  are  solid  it  is  necessary 
to  leave  temporary  Indes  in  them  a  foot  or  two 
s(|uare.  throtiKh  wliich  the  air  may  pass  and  which 
are  afterwards  Idled  with  concrete  held  securely 
ill  position  by  the  tapered  sides  of  the  hole  which 
is  made  smaller  on  one  side  than  on  the  other  f(jr 
this  ptirpose,  and  1>\  reinforcement  rods  built  into 
the  original  concrete  and  crossing;:  the  openings. 
If  openings  are  not  provided  in  the  walls,  it  will 
be  necessary  to  heat  exterior  and  interior  air  by 
separate  methods. 

When  concrete  bmldings  are  erected  in  ct)ld 
weather  it  is  often  sufficient  to  enclose  the  outer 
wall  of  the  last  story  concreted  with  canvas  cur- 
tains and  pl.lce  canvas  over  the  top  of  the  last 
floor  eoncreted,  allowing  them  to  remain  in  po- 
sition several  da)s  while  the  air  within  is  kept 
at  a  temperature  of  ()0  to  80  degrees  until  the 
concrete  is  set  and  well  hardened. 

If  the  weather  is  very  cold  it  will  be  necessary 
to  enclose  the  last  story  concreted  and  the  one 
ne.\t  below  it  with  curtains  and  to  maintain  heat- 
ing apparatus  in  both  stories,  the  curtains  and 
the  heaters  being  moved  upwards  as  each  suc- 
cessive story  is  added.  To  admit  hot  air  to  the 
upper  side  of  the  floor  slab,  tcmporar\'  8x  12-inch 
circulation  holfs  should  be  provided  through  it, 
one  for  e\ery  30()  feet  of  floor  area.  The  holes 
should  be  somewhat  smaller  at  the  bottom  than 
at  the  top  so  that  when  filled  with  concrete  it 
will  thoroughly  key  itself  in  position. 

The  canvas  over  the  top  of  the  structure  is  gen- 
erally supported  on  a  light  wooden  framework 
made  with  strips  of  standard  lengths.  The  top  of 
the  framework  should  be  not  less  than  6  inches 
and  not  more  than  18  inches  above  the  top  of  the 
concrete,  thus  giving  space  for  air  circulation  and 
not  requiring  too  large  a  volume  of  air  to  be 
heated.  The  rack  or  lagging  that  is  placed  on 
top  of  the  framework  to  support  the  canvas  may 
be  light  1-inch  strips  3  or  4  feet  long  and  about 
2  feet  apart  arranged,  as  indicated  in  the  diagram 
in  panels  or  sets  also  about  2  feet  apart,  thus 
preventing  sagging  of  the  canvas  and  economiz- 
ing the  support.  The  lagging  is  carried  on  longi- 
tudinal and  transverse  pieces  that  may  rest  on 
the  form,  or  be  blocked  up  from  it,  or,  as  is  fre- 
(|uently  convenient,  be  supported  by  clamps 
bolted  to  the  projecting  vertical  reinforcement 
rods  imbedded  in  the  wall  or  column  concrete. 
The  details  of  such  an  arrangement  designed  for 
the  protection  of  a  reinforced  concrete  building, 
are  shown  in  the  accompanying  diagram. 

HEATING    THE    EN'CLOSED    AIR 

The  air  enclosed  in  the  temporary  protection 
for  the  concrete  construction  can  be  maintained 
at  a  temperature  of  60  to  80  degrees  Fahrenheit 
even  in  zero  weather  and  colder  bv  the  use  of 


sto\cs  or  ii|)(ii  liri's  of  \arious  kinds  in  the  struc- 
tures (»r  by  --learn.  If  the  latter  is  used  it  shouhl 
Ix-  supplied  i(»  soir.c  kind  of  radiator  system  (jr 
*  irculatcd  through  a  sufficient  length  of  cW>sed 
pi|)f,  .iltl)<»ii>;li  it  can,  of  cf»urse,  be  sprayed 
through  tlif  perforations  in  the  pipes  into  th(;  en- 
closed alniospluMe,  thus  gaining  the  advantage  of 
additional  moisture  there  at  the  expense  of  a  much 
larger  (|uantily  of  steam  used. 

hor  a  large-si/,e  operation,  sue  h,  f(jr  instance,  as 
the  placing  of  500  cubic  yards  (jr  more  of  concrete 
<laily,  a  50  li.  p.  br)iler  maintaining  steam  at  50 
to  ^0  pounds  ])ressure  will  be  required  to  heal 
the  air.  I'or  smaller  operatif>ns  a  2fJ  to  25  h.  p. 
boiler  will  suf(i<  c,  often  with  a  ])ressure  oi  only 
30  or  40  jxjunds. 

I'^roin  the  main  steam  ))i]ie  a  ljj-in(h  branch 
should  be  run  to  within  2  inches  of  the  bottom 
of  the  water  barrel  for  the  mixer  supply.  .Another 
l>j-inch  branch  should  be  run  t(;  coils  of  Ij/'-'nch 
pipe  under  the  sand,  and  a  similar  one  under  the 
stone  or  <;ra\el  pile.  The  pipes  in  these  coils 
should  be  perforated  on  the  under  side,  or,  in 
case  of  (li faculty  through  the  holes  becoming 
slop]:)ed,  may  advantageously  be  slotted  with  a 
hack  saw  cutting  J/.s  way  through  the  pipe  at  in- 
tervals of  12  to  18  inches. 

Another  Ij/j-inch  line  should  be  run  to  the 
structure  and  provided  with  outlets  sufficient  to 
command  all  parts  oi  it  and  provide  steam  for 
the  steam  coils  if  such  are  used,  and  for  melting 
ice  and  snow  and  warming  the  -air  in  the  forms. 
With  low-pressur  steam,  sections  of  ordinary  gar- 
den hose  may  be  attached  to  these  outlets  for 
work  on  the^  forms  and  will  be  much  more  con- 
venient and  economical  and  flexible  than  steam 
hose  or  steel  pipe. 

It  is  recommended  by  an  experienced  contrac- 
tor that  a  sufficient  amount  and  pressure  of  steam 
should  be  provided  to  maintain  the  aggregate  at 
a  temperature  of  from  35  to  50  degrees  when  de- 
livered to  the  concrete  mixer,  the  mixing  water 
at  a  temperature  of  100  to  150  degrees  and  the 
concrete  itself  at  a  temperature  of  60  to  70  de- 
grees when  discharged  from  the  mixer,  and  never 
at  a  temperature  of  less  than  50  degrees  Fahren- 
heit. ! 

In  order  to  be  sure  that  the  heating  is  properly 
attended  to,  temperature  records  should  be  kept 
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and  readings  recorded  evci'y  4  to  6  hours  by  ther- 
mometers located  outside  and  at  several  different 
parts  of  the  work  and  at  different  elevations,  and 
the  inside  thermometers  should  show  a  tempera- 
ture of  fiO  to  80  degrees  under  all  conditions. 

The  air  surrounding  the  concrete  forms  inside 
the  protection  may  be  heated  by  salamanders  in- 
stead of  steam  pipes.  These  are  vertical  steel  cyl- 
inders about  2  feet  in  diameter  and  2  feet  high, 
open  at  the  top  and  with  a  grate  at  the  bottom 
on  which  coke  is  burned  to  heat  a  large  quantity 
of  air  in  a  very  simple  manner.  They  should  be 
placed  at  the  rate  of  ^Jbout  one  salamander  for 
every  3,000  cubic  feet  of  air  to  be  heated  and 
should  be  carefully  attended  with  a  small  quantity 
of  fuel  provided  at  frequent  intervals  to  secure 
the  greatest  economy  and  ef^ciency.  Care  should 
also  be  taken  to  avoid  danger  of  fire  from  the 
salamander,  and  barrels  filled  with  water  and  fire 
buckets  should  be  kept  ready  for  immediate  serv- 
ice if  necessary. 

REMOVING   PROTECTIO.V    AND  FORMS 

The  instructions  issued  by  an  experienced  firm 
of  contractors  to  govern  the  building  of  large 
reinforced  concrete  buildings  in  cold  weather  pro- 
vide that  the  canvas  covering  the  roof  or  floor 
slabs  must  not  be  removed  until  after  the  con- 
crete is  48  hours  old.  The  sides  or  walls  of  the 
canvas  must  not  be  removed  until  after  the  con- 
crete is  96  hours  old. 

If  the  construction  is  of  the  flat  slab  type,  the 
top  canvas  must  not  be  removed  until  after  the 
concrete  is  72  hours  old,  nor  the  side  canvas  until 
it  is  120  hours  old.  The  girder  forms  must  not 
be  stripped  until  the  concrete  is  122  hours  old. 

In  the  construction  of  a  62  x  63-foot  reinforced 
concrete  building  for  the  Erie  City  Iron  Works, 
steam  for  heating  the  aggregate,  thawing  the 
forms,  and  warming  the  air  around  them  was  pro- 
vided by  an  18  h.  p.  boiler  installed  close  to  the 
mixer  and  hoisting  tower  and  directly  in  the  rear 
of  the  stone  and  sand  piles  shown  in  the  accom- 
panying photograph.  The  aggregates  were  stored 
over  a  gridiron  of  over  200  linear  feet  of  l^^-inch 
steam  pipe  and  were  covered  securely  by  tar- 
paulins at  night  when  they  were  not  disturbed 
by  delivery  to  the  mixer.  The  weather  was  so 
cold  that  it  was  necessary  to  enclose  the  two  up- 
per stories  of  the  building  with  canvas  curtains  ar- 
ranged and  secured  as  shown  in  the  picture.  With 
these  precautions,  the  work  was  carried  on  in  very 
cold  weather  and  was  satisfactorily  accomplished 
at  a  cost  probably  not  more  than  5  or  6  per  cent 
greater  than  it  would  have  been  if  the  work  had 
been  done  in  warm  weather. 


George  E.  Datesman,  C.E. 

George  E.  Datesman,  civil  .engir  eer,  who  died 
at  his  residence  in  Germantown,  Pa.,  October 
18.  had  been,  prior  to  his  resignation  last  Jan- 
uary. f(,i  thirty  years  in  rhe  service  of  the  city 
r.f  Philad  Iphia,  being  mide  ]!)irectr.r  o'  Tubiii 
W'crks  iu  '  ^15.  He  was  ^  S'  i  'i^^'e  "f  Lafayette 
C« 'liege,  '  ]rtL  of  1883,  and  first  entered  the  ci'.y  > 
s'^'-vice  in  1885  as  draftsm;n,  aftc-ward  withdraw^- 


i'lK  for  a  short  lime  for  pri/at-.;  practice.  In  1893 
he  became  principal  assis'-^nt  engineer  of  the  I'u- 
TCi'M  of  Survey:,  in  charg'  of  :i  large  amount  of 
sewer  designs,  steel  piers,  dredging  and  in  con- 
sul'ation  on  subway  consliiiCtion  and  the  elim- 
ina'ion  of  grade  crossings  In  1913  he  was  com- 
missioned to  represent  Philadelphia  at  the  In- 
ternational Building  Trade  and  Scientific  Acces- 
sories Exposition  at  Leipzeig,  Germany,  and  to 
investigate  Public  Works  in  European  cities.  He 
was  also  consulting  engineer  for  sewage  disposal 
for  the  metropolitan  sewage  commission  in  New 
York  Citv. 


Charles  N.  Chadwick 


Charles  IST.  Chadwick,  commissioner  of  the 
Board  of  Water  l^upply  in  the  city  of  New  York 
and  chairman  of  the  Brooklyn  Committee  of 
Bridges  and  Tunnels,  died  at  his  home  in  Lyme, 
Conn.,  October  23,  at  the  age  of  73  years.  As  a 
member  of  the  Board  of  Water  Supply  he  was 
prominently  identified  with  general  administra- 
tion and  legal  matters  pertaining  to  the  construc- 
tion of  the  Catskill  aqueduct. 


Edwin  Thatcher,  C.E. 


Edwin  Thatcher,  an  eminent  bridge  engineer, 
died  at  his  residence  in  New  York  City  Septem- 
ber 21.  After  graduation  from  the  Rensselaer 
Polytechnic  Institute  of  Troy  in  the  Class  of  1863 
he  became  assistant  engineer  of  a  railroad  in  Iowa 
and  afterwards  became  one  of  the  pioneer  build- 
ers of  iron  and  steel  highway  bridges.  Associ 
ated  with  Mr.  Keepers  he  for  many  years  con- 
ducted the  Milwaukee  bridge  shops,  construct- 
ing a  large  amount  of  work  in  the  West  and  in  the 
Mississippi  valley.  Later  he  was  associated  for 
som.e  time  with  a  bridge  company  in  Alabama. 

For  several  years  he  was  chief  engineer  of  the 
Keystone  Bridge  Company,  Pittsburgh,  at  that 
time  one  of  the  foremost  shops  in  the  country 
and  famous  for  its  construction  of  the  notable 
Eads  bridge  across  the  Mississippi  at  St.  Louis. 
After  leaving  the  Keystone  Bridge  Company,  Mr. 
Thatcher  personally  supervised  the  construction 
of  concrete  bridge  work  in  Cuba  and  in  1901,  in 
partnership  with  William  Meuser,  founded  the 
Concrete  Steel  Engineering  Company  of  New 
York,  prominent  in  the  promotion  of  reinforced 
concrete  arch  construction. 

Mr.  Thatcher  was  a  man  of  high  abilities,  an 
able  mathematician  and  an  excellent  designer. 
Many  years  ago  he  perfected  and  put  on  the  mar- 
ket the  famous  Thatcher  slide  rule,  which  is  of 
great  value  for  facilitating  estimates  and  compu- 
tations and  for  many  years  was  the  leading  in- 
strument of  the  kind  used  in  this  country.  In 
recent  years  Mr.  Tatcher  was  engaged  principally 
in  consulting  practice.  He  was  an  able  engineer 
and  of  an  attractive,  companionable  character  that 
made  him  hosts  of  friends.  He  was  one  of  the 
last  of  the  old-school  engineers  prominent  in  the 
American  Society  of  Civil  Engineers  twenty  or 
thirty  years  ago. 
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Recent  Legal  Decdsions 


COMPETITIVi;    UIDDINC    AFFECTED   BY    TERMS   OF 
iiOND 

A  oouiicil  passed  ail  ordinance  anlliori/.in}^  cer- 
tain sewer  work  prDvided  tlic  bidder  slioiild  ^^ivc 
.1  l)oiid  in  a  snni  e(|ual  to  the  contract  i)rice  "to  l)e 
forfeited  if  he  failed  tn  complete  the  work  withni 
90  working  days  from  the  execution  of  the  con- 
tract." The  bond  furnished,  however,  provided 
that  it  should  not  he  forfeited,  hut  thai  only  $1 
per  day  should  he  paid  for  each  workinj,'  day  that 
the  work  was  not  completed  after  DO  days.  This 
wou'd  havi-  been  ;i  material  consideration  to  bidders 
on  the  c(»nlract.  and  one  that  might  reasonably  have 
afTected,  f;ivor;il»Iy  to  the  property  owner,  the  bids 
of  all  the  comjK'titors.  I-'or  this  reason  it  was  held, 
I'ord  V.  Kxcelsior  Spring  Land  &  Waters  Co., 
(Mo.)  y'i.'l  S.  W.  !)00,  that  there  was  no  competitive 
bidding  and  therefore  the  tax  bills  for  the  work 
were  void. 


SEWER   COMMISSIONER'S   DECISION    MADE   FINAL   BY 
CONTRACT 

The  Missouri  Supreme  Court  holds,  Universal 
Const.  Co.  V.  City  of  St.  Louis,  223  S.  W.  931,  that 
where  a  city  and  a  contractor  agreed  that  "the 
sewer  comiuissioner  shall  in  all  cases  determine 
the  amount  or  quantity  or  the  classification  of  the 
several  kinds  of  work  or  material  which  are  lo 
be  paid  for  under  this  agreement,  and  that  he  shall 
decide  all  questions  which  may  arise  relative  to  the 
execution  of  this  agreement,  and  his  estimates  and 
decisions  shall  be  final  and  conclusive,"  the  con- 
tract is  the  law  as  between  the  parties  and  the  com- 
missioner is  the  judge.  No  appeal  lies  from  his 
decision  in  the  absence  of  fraud,  mistake,  or  such 
gross  negligence  or  arbitrariness  as  would  be  tan- 
tamount to  fraud. 


CAS"    .  T   ^r>t7HTT   OF   cr,T:-rT,«L  FTTHip  Foq  PTTPLIC    UTILITY 
DEDUCTED    IN    FIXING   LIMIT   OF    INDEBTEDNESS 

The  Alabama  Suf)reme  Court  helds,  Town  of 
Camden  v.  Fairbanks,  Morse  &  Co.,  8(5  So.  8,  that 
if  assets  of  a  city  in  bonds  and  money  in  a  sinking 
fund  devoted  by  law  to  the  payment  of  specific 
debts  are  to  be  deducted  from  the  total  amount  of 
outstanding  bonds  of  that  city,  for  the  purpose  of 
determining  its  actual  indebtedness  under  consti- 
tutional provision  and  limitations,  for  like  reasons 
cash  on  hand  to  the  credit  of  a  special  fund  for  a 
public  municipal  utility  provided  by  the  Con.stitu- 
tion  must  likewise  be  deducted,  in  ascertaining  a 
city's  indebtedness  under  constitutional  limitation  to 
contract  debts  in  the  purchase  or  construction  of 
such  special  utility,  represented  by  said  special  fund 
in  the  treasury.  Tn  such  case  it  will  be  presumed 
that  the  bonds  or  cash  will  be  applied  to  the  pur- 
pose for  which  by  law  it  must  be  devoted. 


ORDINANCE      PASSED      wiTHOrT     HEARING     ON     REMON- 
STRANCES   INVALID    UNDER    NEW    JERSEY 
HO^E   RULE  ACT 

The  New  Jersey  "Home  Rule  Act"  of  1917  pro- 
vides for  the  filing  of  a  remonstrance  by  property 
owners  afTected  by  a  proposed  local  public  improve- 
ment.    Such  a  remon.strance  was  filed,  but  was  not 


acted  upon  by  <  ity  commissioners,  and  no  hearing 
was  accorded  the  remonstrants,  but  an  ordinance 
providing  ior  the  construction  of  sidewalks  and 
curbs  u|)on  certain  streets  was  passed  without  ret 
irence  to  the  remonstrances,  'ihe  New  Jersey 
Court  of  Errors  and  Appeals  holds,  fxjgan  v.  Ik-ls- 
ferd,  111  Atl.  '■>.  (1)  That  the  ordinance  passed 
under  such  circumstances  was  invalid.  (2)  That 
the  hearing  accorded  by  the  statute  in  such  cases 
was  a  condition  precedent  to  the  valid  exercise  of 
the  stalMlory  power  to  pass  the  ordinance. 


REGULATION    OF     FREE    SERVICE    OF    WATER    TO    CITIES 

The  Oregon  Supreme  Court  has  denied  a  re- 
hearing in  the  case  of  City  of  Hillsboro  v.  Public 
Service  Commission,  187  Pac.  617,  192  Pac.  390, 
in  which  it  was  held  that  a  franchise  contract  be- 
tween a  city  and  a  water  company,  whereby  the 
company  agreed  to  install  as  many  fire  hydrants 
as  should  be  ordered  by  the  city,  for  which  the 
city  agreed  to  pay  $1  a  month  each  for  five  years, 
after  which  the  company  was  to  maintain  and  in- 
stall hydrants  without  cost  to  the  city,  was  a 
rate  making  contract  made  by  the  city  not  ex- 
clusively in  its  proprietary  capacity,  so  that  the 
I'ublic  Service  Commission  could  order  the  com- 
pany on  its  petition  to  discontinue  free  hydrants 
and  charge  the  city  $3.50  a  month  for  each  hy- 
drant without  violating  article  1,  par.  10,  of  the 
Cnited  States  Constitution  prohibiting  impair- 
ment of  the  obligations  of  contracts.  The  court 
holds  that  the  provision  of  section  63  of  the  Pub- 
lic Service  Commission  Act  that  it  shall  not  pre- 
vent service  to  cities  free  or  at  reduced  rates,  does 
not  require  free  service  to  cities  by  public  utilities, 
or  deprive  the  commission  of  power  to  control 
such  service ;  and  that  the  commission  can  regu- 
late rates  charged  by  a  water  company  supplying 
water  to  a  city  having  a  home  rule  charter. 


ASSIGNMENT    BY     CONTRACTOR     ON      PUBLIC     WORKS    OF 

MONEY    DUE    MUST   BE   FILED   UNDER    NEW   YORK 

STATUTE 

Before  the  enactment  of  the  statutes  now  em- 
bodied in  sections  15  and  16  of  the  New  York 
Lien  Law,  an  assignment  of  moneys  due  on  a 
building  contract  took  precedence  over  the  statu- 
tor}-  liens  of  those  furnishing  labor  and  material. 
This  situation  was  a  hardship  to  this  class,  and 
these  sections  each  provide,  the  latter  in  relation 
to  contracts  for  public  improvements  and  the 
other  for  other  improvements  that  no  assignment 
of  a  contract,  or  of  money,  or  of  part  thereof,  due 
or  to  become  due,  shall  be  valid  until  such  assign- 
ment be  filed  in  certain  specified  ofifices.  These 
sections,  it  is  held.  Merchants'  Nat.  Bank  v.  Long, 
184  N.  Y.  Supp.  34,  were  enacted  for  the  protec- 
tion of  a  definite  class,  namely,  laborers  and  ma- 
terialmen, and  cannot  be  taken  advantage  of  by  a 
judgment  or  attaching  creditor,  or  by  one  advanc- 
ing money  to  the  contractor,  where  it  is  not  shown 
that  such  money  was  used  by  the  contractor  in 
the  prosecution  of  the  work. 
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NEWS  OF  THE  SOCIETIES 


Nov.  30 — XATK)\AL  CON  FK  KKNCIO 
UF  HlOAl/lil  l)i- KK'lOUt!.  Dr.  Henr\ 
F.    Vauylian,    Detroit,    Mich. 

.Nov,  ao-l>ef.  a — UNION  OK  MANI- 
TOBA MUXICD'ALITIKS.  Annual 
convention  at  Branilon,  Man.  Secre- 
tary. Hobert  Forks.  Pipestone,  Mani- 
toba,   Canada. 

Dec.  «-»— INDUSTUIAL  SAFETY 
CO.sUUESS.  State  Industrial  Com- 
mission.     S\  rat'use.    N.    \'. 

Uvv,  r-io — AMtJKlCAN  SOCIETY 
>b  MKCIIANICAL  iiJNGlNEEliS.  An- 
nual meeting.  New  York.  Secretary, 
.9    W.   JUih   St..    New    York   City. 

Met*.  8-10 — NATIONAL  RlVEltS  & 
HAiaJOUS  CONGUKSS.  Annual  con- 
vention.     Wasliinfjton,   D.   C. 

Oec.  0 — THIO  BROOKLYN  ENGl- 
.N'EliliS'  Ci^lJB.  Annual  Meeting, 
'^lection   of  ofticers. 

Dec.  13-10 — AMERICAN  ASSOCIA- 
riON  OF  STATE  HIGHWAY  OFFI- 
CIALS. Annual  convention.  Wash- 
ington,   D.    C. 

Dec.  10-17— THE  KANSAS  ENGI- 
NEEItlNG  SOCIETY.  Annual  meet- 
ng.      Topeka,    Kansas. 

Jan.  1«  —  AMEKICAN  SOCIETY 
'"IVIL   ENGINEEltS.      New    York   City. 

Jan.  1!>--INT10I:NAT10N.\L  CL"1 
STO.N'E  CONTKACTOUS"  ANI>  QUAII- 
UYMEN'S  A.s'SOCl.-XTION.  Inc.  An- 
nual meetinjj.  CouKress  Hotel.  Chi- 
■aso.    111. 

Jan.  :ir,--2-.  I«::i— THE  AMERICAN 
AOOU  Pi:ESEi:VERS  ASSOCIATIO.V. 
•'late    of     meeting    to    1)6    announced 

Jan.  tl.-S-ST — ASSOCI.\TED  GENE- 
i:.\L  CO.NTRACTOIIS  OF  AMERICA 
Annual  convention.  Washington. 
n.    C;    New    Orleans. 

Feb.  7 — AMEinCAN  ROAD  BUILD- 
Ei;S  ASSOCIATION.  Annual  con- 
vention. Coliseum.  Chicago.  E.  L. 
Powers,  11  Waverly  Place,  New 
York    City. 

>lav  I7-1»  1021— NATION.KL  FIIIE- 
V|;:N'S     AS.<OtM.\Tl()N.    Twenty-third 

n     il    conveni'on    Fort    Wayne.    Ind. 

Jrnt>  7-«.  1!I21— N.\TION\L  FIRE 
li;(»TECTION  AS.^OCIATION.  Annu- 
:.!    nu'etin'4.    San    Francisco.    Cal. 

June.  11»21  —  CONFERENCE  OF 
.VIVYORS  AND  OTHER  CITY'  OFFI- 
CIALS', State  of  N.  Y.  12th  Annual 
■  'onference.     Elmira.  N.  Y. 


lower  river  was  the  Boulder  Caiu>n 
dam — 400  feet  or  more  in  height — 
whicli  would  control  the  floods  and  fur- 
nish power  and  irrigation  for  the  Im- 
perial valley  and  other  units  to  be  ir- 
Salaries  of  the  commissioner  of  rigated  ^  in  the  United  States  and 
hignways,   the   state  engmeer  and   his    Mexico." 

assistants  to  be  increased  to  compare  Fred  L.  Lucas,  constructing  engineer 
with  the  salaries  paid  by  engineers  of  of  Colorado,  outlined  the  plans  of  the 
other  road  building  states.  Western    States    Reclamation    Service, 

.  composed   of    thirteen    states   and   an- 

.\ATio>.iL,  .MUMCii'AL,  LKAGUE  nounced  that  a  campaign  for  an  appro- 
Some  of  the  important  subjects  dis-  priation  of  250  million  dollars  for  the 
cussed     at     the     twenty-sixth     annual    completion  of  the  various  uncompleted 


meeting  of  this  society,  held  in  In 
dianapolis,  Ind.,  November  17-19,  were: 
"Service  at  Cost  for  Street  Railways, 
Panacea  or  Nostrum" ;  "How  the  City 
Manager  Plan  Works — the  Latest  Evi- 
dence"; "Methods  Whereby  Civic  Or- 
ganizations Influence  Elections" ; 
'Government  Aids  to  Housing." 
Tne  Hon.  Ciiarles  E.  Hughes,  presi 


reclamation   projects   was   in   progress. 


I'OU^I     \K\V     \SSOCI.\TIO\    OK    IHIJ- 
MClfAl,    (  ONTHA*  "I'tUtS 

At  a  special  meeting  held  by  the 
paving  and  sewer  contractors  of  To- 
ronto during  the  week  of  October  21  in 
the  Toronto  Builders'  Exchange,  plans 
were  made  to  form  an  association  con- 


dent  of  tlie  league,  in  his  presidential  ^'^^'"8  ^^  sewer    sidewalk  and  paying 

address    spoke    on    "The    Fate    of    the  contractors    of    that    city    and    vicm.ty 

Direct   Primary."  f  ^^  '«  ^PP'y  ^"^    '^^  Guilders    Exchan-. 

tor  permission  to  operate  as  a  branch 

V.MKRICAV    ASSOCI.ATIO.N    OK  "♦'   that  organization. 

O'GiiMKERs  A.  W.  Godson,  of  the  Godson  Con 

The     following     appointments     have  tracting   Co.,   Ltd.,   was   elected  chair 

been    made    to    the    New    York    State  man  of  the  new  association,  and  L.  C. 

Board    of    Licensing    for    professional  Reynolds,  business  manager  of  the  To 

engineers  and  land  surveyors;     W.  J.  ror<io  Builders'  Exchange,  was  elected 


secretary. 

fkijkhatioi)       mikijican       k>(gi- 
m<:kiiin<;    sojiktiks 

The  Kansas  Engineering  Society  has 
voted  to  become-  a  charter  member  of 
the  F.  A.  E.  S.  and  has  appointed 
Lloyd    B.    Smith   as   their   delegate  t« 


OKI.AHOM.A  HIGHWAY  EXGINEKKS 

The  temporary  legislative  commit- 
tee of  the  Oklahoma  Highway  engi- 
neers has  recommended  and  the  high- 
way engineers  have  adopted  the  fol- 
lowing proposed  legislation : 

The  county  engineer  shall  be  ap- 
pointed by  the  board  of  county  com- 
missioners. He  shall  have  charge  of 
and  be  superintendent  of  all  mainte- 
nance and  construction  on  the  public 
highways  of  the  county,  and^  of  one 
<■.  lunty  only.  The  minimum  salary  to 
be  paid  in  counties  with  a  valuation  of 
ten  million  dollars  or  less  shall  be 
.S2,100  per  annum.  Where  the  valua- 
tion is  from  ten  to  twenty  million  the 
salary  shall  be  a  minimum  of  $3,000 
lier  annum;  twenty  to  thirty  milli' 
$:5,(jOO  per  annum  ;  thirty  to  fifty  rnil- 
lion,  $4,200  per  annum ;  fifty  million 
or  over,  $4,800  per  annum. 

The  law  governing  the  destruction 
•  'f  roads  to  be  made  more  clear  and 
more  stringent.  The  load  per  bear- 
ing inch  and  maximum  of  any  wheel 
to  be  limited. 

All  construction  work  to  be  per- 
formed under  the  direction  of  the 
county  engineer  to  be  approved  by  the 
state  highway  department  before  con- 
struction is  authorized  by  the  county 
commis.sioner. 


PERSONALS 


Wilgus.  11).')  Broadway,  New  York  City, 
appointed  for  a  term  of  five  years; 
Percy  .\.  Barbour,  29  West  39th  street. 
New  York  City,  appointed  for  a  term 
of  four  years;  H.  G.  Reist,  General 
Electric  Company.  Schenectady,  N.  Y., 

appointed   for   a  term  of   three  years ;  ..u     ^   ^-.^^       ..  *u»  c  ,.*  ^^^t 

\'..        \f      D  i™  ..     Vr,^tr^^„     ir^A'.C  represent  the  society  at  the  first  meet 

\  ictor    M.    Palmer,    Lastman    Kodak  .   »      r  ^u    r-          i    -ru     At  u         t^«i, 

,.                 r>     u    *        XT    V     ir^t^A  ing  of  the  Council.  The  Alabama  lech- 

Company,  Rochester,  N.  Y.,  appointed  ■     ,  r-         ■,  •      .      .     .                  „i 

for  a  term  of  two  years ;  E.  H.  Hooker,  f'^^l  Cotincil  is  also  to  become  a  char 

Electro-Chemical     Company,     Niagara  ''VIT              ?;  A  f^.Tth.   A.«wJ. 

T-  11      XT    \7                *  A  i     \  t^^^  ^(  The  executive  board  of  the  Assooir 

Falls,  N.  Y.,  appointed  for  a  term  of  ^^^^  ^^^^^^,  Contractors  will  meet  i> 

°",|.  y^t?^-      V,     .   ru^^*^.  ^f  ,v,„  A„„r  the    Old    olony    Qub    Rooms    at    the 

The  New  York  Chapter  of  the  Amer  J   y^^^^-              ^„    ^^ 

lean    Association    of     Engineers,    has  .^^.^^  ir    in  «    m 

voted  to  contribute  a  sum  not  to  ex-  ^  tamper  15,  lu  a.  m. 

ceed  $100  toward  the  promotion  of  the  ~ 
bill    providing    for   a    national    depart- 
ment of  public  works. 

Under   the   new   regulations   just   is- 

sued    railroad    professional    engineers  Andrews,  H.  N.,  has  accepted  a  P«- 

are  designated  as  "technical  engineers,  sition  in  the  engineering  department  of 

This  class  shall  include  civil,  mechani-  the       Wheeling       Steel       Corporation, 

cal.   electrical   and   other   technical   en-  Wheeling,  W.  Va. 

gineers  inferior  in  rank  to  engineers  Asbury,  E.  P.,  has  been  appointed 
of  maintenance  of  way,  chief  engineers  engineer  of  Collins  county,  Texas, 
and  division  engineers,  engineers  of  Barrett.  Alfred  M.,  formerly  super- 
maintenance  of  way  and  other  techni-  i^tendent  of  highways,  Borough  of 
cal  engineers.  We  are  of  the  opinion  Queens,  has  been  appointed  Public 
that  instrument  men,  rodmen,  chain-  Service  Commissioner  for  the  First 
men.  designers,  draftsmen,  computers.  District,  New  York, 
tracers,  chemists  and  others  engaged  Bishop,  Hubert  K.,  chief  engineer  of 
in  similar  engineering  or  technical  the  Indiana  State  Highway  Depart- 
work  are  not  'officials  of  carriers.'  "  ment,  has  resigned. 

.-\  committee  to  bring  in  twelve  ac-  Boyer,  C.  C,  formerlv  with  the  Cal- 

tivities  listed  in  order  of  importance  as  ifornia  Highway  Department,  has  been 

desirable  lines  of  activity  for  the  asso-  appointed  district  engineer  of  the  Ne- 

ciation,    was    appointed    November    10,  vada  Highway  Department, 

consisting  of  Mr.  Hodges,  J.  W.  Moore  Cameron,    Major    H.    F.,    Corps   of 

and  Mr.  Daniels.     They  will  probably  Engineers,  U.  S.  A.,  has  been  assigned 

ask   for  suggestions   from  members  at  to  duty  as  assistant  to  the  district  en- 

the  next  meeting.  gineer  on  the  construction  of  the  Wil- 

son  dam  at  Florence,  Ala. 

DKvvKK     .MEKTivG     OF     THK  Chase    W.  G.    chief  engineer  of  the 

LFAGi  E  OF  THE  soLTH-  ^hmipeg  aqueduct.  has  been  appointed 

At  this  meeting  Director  A.  P.  Davis  consulting  engineer  to  the  Saskatche- 

of  the  U.  S.  Reclamation  Service  told  wan    Water   Commission, 

the   deleuates   of   his   investigations   in  Cleveland,  L.  B.,  chief  engineer  and 

the    Colorado    Hver    basin.      He    said  superintendent   of   the    .Auburn    Water 

"that    the    controlHng    factor    on    the  Board,  has  resigned. 


N-  VI    MMH<    ••:       ll'V.'<l 
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rill-  Austin  Machinery  Co.  cataloK 
No.  tl  illu.strali-s  and  (h-scrilK-s  an  cx- 
cavatinK  madiinc-  niountcd  on  oatrrpil- 
lar  traction,  that  witli  tliltcrcnt  hooni 
mil  hnckn  tittinK.s,  can  Ik-  used  as  a 
.rax  liiif  excavator,  as  a  steam  shovel, 
IS  a  railroad  ditcher,  or  with  a  clani- 
liell  hncket  or  a  sUninner  Iincket  or 
.-.  an  ordinary  locomotive  crane  or 
V  III)  a  magnet  hoist. 

The  principal  features  of  construc- 
tion include  a  turnlal)le  .">  feet  in  diam- 
eter, hoist  drum  H,'"-!'  inclies  in  diam- 
cLer,  l>oom  suspension  control  operated 
l»y  drum  geared  to  main  machinery, 
'ouhlc  cone,  spiral  control,  sprm^j  re- 
rase  drum  clutches,  12-inch  friction 
iisks  type  inside  hand,  swing  clutches 
iiid  a  four-cylinder  gasoline  type  ma 
line  enclosed,  JHavy-duty  engiiic  with 
large    lly    wlieels.       Pile    turntahle    and 

•  enter  are  made  in  one  piece  and  mul- 
ipedal  traction  is  made  with  special 
ressed    steel    units    with    a    combined 

area  reducing  the  load  on  the  ground 
to  5^4  pounds  per  square  inch.  The 
machine  burns  from  3.")  to  45  gallons 
of  kerosene  or  distillate  in  ten  hours 
and  has  traction  speeds  of  %  mile  and 
of  1  y*  miles  iier  hour,  drag-line  or 
hoist  line  speed  of  tlO  feet  per  minute, 
single  hitcli  and  swing  speed  of  '.l^/^  r. 
p.  m.,  giving  it  a  capacity  of  300  to 
•KM)  cubic  yards  in  ten  hours  with  a  %  - 
yaril  bucket. 

U.sed  as  a  drag-line  machine  witii  a 

V4  or-  % -yard  bucket  and  30-foot 
boom,  the  average  working  speed  is  1 
to  3  buckets  per  minute,  and  the  ship- 
ping weight  is  38,000  pounds.  It  is 
recommended  for  cleaning  or  enlarg- 
ing old  ditches  or  building  levees,  road 
grading  and  sewer  excavations  and  for 
cutting  trenches  as  small  as  3-foot  bot- 
toms and   1  :1   slopes. 

Equipped  as  a  steam  shovel  with  a 
•)V4-foot  boom  and  a  %-yard  dipper 
it  is  economical  for  all  kinds  of  steam 
shovel  work  and  has  a  long  handle 
dipper  arm  for  the  excavation  of  sewer 
trenches   to   a   maximum   depth    of    14 

feet.  The  rated  capacity  per  hour  for 
deep  cuts  is  from  50  to  60  cubic  yards 

ind    for   sliallow   cuts    from   25   to   35 

•  ubic  yards.  The  shipping  weight  is 
.;5,r)00  pounds  and  the  average  work- 
ing sfK-ed  1  to  .!  dippers  per  minute. 

When  used  as  a  railroad  ditcher  it  is 
mounted  on  trucks  with  double  flange 
rollers  and   can   be   used  to   advantage 

•  m  a  flat  car  or  between  two  ballast 
cars.  This  eipiipment  weighs  24,500 
l>ounds  and  is  suitable  for  use  as  a 
loading  macliine  when  the   shovel  and 

'ipi)er  arm  are  eliminated. 

When  equipped  with  a  30-foot 
russed  boom  and  a  clam-shell  bucket 
r  an  orange  peel  bucket  it  is  efficiently 

•  iperated  by  the  two-drum  control  and 
IS  recommended  for  sewer  work, 
ijraTel  banks,  dredging,  excavating 
lad  general  rehandling.    It  will  handle 

onl,  stone,  crnvel.  or  sand  at  the  rate 


SK  IMMlOlt    ROO.M     .\.\  I  '    M  '    U   : 

wrrii   cATioiii'ii.i.i'nc  ti 

K()[;    1  OCOMOTIVI-: 

.,i"  4(tO  to  (>(•()  cubic  yard';  daily,  and 
weighs  32,.")00  pounds. 

When  equipped  with  a  skimmer 
bucket  it  will  make  a  cut  from  a  few 
inches  to  a  foot  in  depth  and  12  to  14 
feet  in  width,  leaving  a  smooth  surface 
at  any  desired  grade  or  slope  and  will 
load  sand,  gravel,  clay  and  boulders 
up  to  24  inches  in  diameter.  It  will 
take  up  and  load  broken  asphalt  pave- 
ment or  any  material  that  can  be  brok- 
en with  a  plow.  It  will  grade  and  load 
from  curl)  to  curb  ot  a  40-foot  street 
with  a  20-foot  skimmer  boom  and  %  - 
yard  bucket ;  the  weight  is  34,500 
pounds. 

The  30- foot  boom  can  be  equipped 
with  hoisting  rackle  and  bottom  block 
or  with  a  lifting  magnet  having  a 
!u)isting  capacity  of  4,500  pounds  at 
30- feet  radius,  5,500  pounds  at  35  feet, 
r.,750  at  20  feet  and  13,000  pounds  at 
10  feet  radius.  It  can  be  mounted  either 
on  the  multipedal  traction,  on  railroad 
tracks  or  on  wide  traction  wheels,  and 
serves  excellently  as  a  tractor  to  pull 
loaded  wagons,  trucks  and  cars. 


;  v("ru»N.  ('c>.\\i':irrii;i.i': 

CttAXK    SKIiVK'K 

active   service   in  Buffalo  by  the  com 
pany.     This  bus,  mounted  on  a  Pierce- 
Arrow     two-ton     dual     valve     chassis 
equipped  with  pneumatic  tires,  seats  25 
persons  comfortably. 

This  bus  enables  the  electric  railway 
to  give  service  in  newly  opened  sec- 
tions without  going  to  the  expense  of 
laying  tracks.  It  can  be  used  to  re- 
lieve the  heavy  passenger  traffic  bur- 
den during  rush  hours  by  runt'ing  on 
streets  paralleling  the  trolley  street:s 
and  thus  permitting  electric  cars  to 
make  faster  headway. 

The  steel  body  is  fitted  with  all  safe- 
ty devices  and  modern  conveniences, 
including  electric  lights,  push  buttons, 
a  heating  system  and  window  screens 
and  shades.  The  bus  attains  a  speed 
of  23  miles  an  hour  with  ease,  and 
handles  well  in  traffic.  Although  com- 
modious, the  bus  is  of  stach  efficient 
design  that  it  does  not  give  the  im- 
pression of  bulkiness.  It  conforms  to 
state  and  city  regulations. 


IMKItnO-AKROW     HfOTOIt    BUSSKS 

The  Pierce-Arrowf  Motor  Car  Com- 
pany has  developed  a  new  type  of  mo- 
tor bus   which   recently   was    put   into 


25-PASSENGER,      ELECTRIC 

I-IGHTED    28-MILK    PER 

HO^M^  MOTOR    Bm 


I>AKK    SWINGING    ENGINES 

The  Dake  swinger  is  a  compound 
gear  equipped  with  Dake  reversing  en- 
gine, making  a  combination  of  units 
powerful  in  proportion  to  weight.  The 
operation  is  very  simple,  the  engine  be- 
ing started,  stopped  and  reversed  bj 
the  same  lever.  It  gives  perfect  con- 
trol of  the  derrick  boom  and  permits 
it  to  be  swung  at  speed  and  gently 
stopped  in  the  required  position. 

There  are  no  reverse  clutches  and 
no  dead-centers,  therefore  the  engine 
always  responds  instantly  to  forward 
or  reverse  motion.  The  swinger  has  a 
low  frame  and  drum  that  can  be  bolted 
directly  in  front  of  the  main  hoist  with 
clearance  for  the  lines,  and  can  be  op- 
erated from  the  hoist  man's  position. 
It  is  manufactured  with  and  without 
the  automatic  brake,  by  the  Dake  En- 
trine  Company. 
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MILWAl  KKK    UASOi.l.XK    l.UCOMO- 
TIVES 

These  machines,  made  by  the  Mil- 
waukee Manufacturing  Company,  are 
claimed  by  them  to  be  more  economi- 
cal to  install  and  operate  than  either 
electric  or  compressed  air  locomotives 
oecause  they  are  independent  concrete 
units  of  power  and  require  no  auxiliary 
power  or  plant,  overnead  wiring,  bond- 
ing of  rails,  or  extensive  pipe  lines. 
They  are  equipped  with  special  four- 
cylinder,  four-cycle,  vertical  type  en- 
gine, with  oil  circulating  pump  of  the 
geared  type.  The  speeds  are  ciianged 
by  means  of  jaw  clutches  with  all  gears 
in  mesh,  and  the  clutch  cones  of  the 
driving  and  reversing  meciianism  may 
be  easily  and  cheaply  replaced.  Trans- 
mission is  of  the  friction  type.  Foi 
different  services,  several  types  are 
manufactured  of  2%  to  14  tons  weight. 
They  are  made  with  one  and  two 
speeds  forward  and  reverse  and  can 
be  furnished  with  electric  starting  and 
lighting  equipment. 


»i-TON     LUC(.)MUT1\K    WITH     KLlOCTIilC 
LIGHTING   EQUIPMENT 


STARTING     AND 


\E\\      VOKK     VVV\      BUYS    50    HOLT 
CATERPILLAR    TRACTOIIS 

As  the  result  of  comparative  tests 
made  last  summer  with  different  kinds 
of  motor  vehicles  plowing  sand  spread 
on  asphalt  streets  to  imitate  snow,  the 
Department  of  Street  Cleaning,  New 
York  City,  has  ordered  from  the  Holt 
Manufacturing  Company  50  caterpillar 
5-ton  tractors,  artillery  model,  for  the 
heavy  work  of  snow  removal  this  win- 
ter. 

These  machines  were  ordered  at  a 
higher  price  than  some  of  the  com- 
peting machines  because  it  was  con- 
sidered that  they  were  especially  fitted 
for  this  class  of  work  and  on  account 
of  the  military  and  commercial  rec- 
ords for  past  performances  as  well  as 
for  the  "stability  and  facilities  of  the 
manufacturers." 

The  Holt  Company  states  that  "the 
caterpillar  which  had  been  the  exclusive 
tractor  choice  of  all  the  allied  govern- 
ments during  the  war.  was  responsible 
for  the  inception  of  the  fighting  tanks, 
and  was  adapted  exclusively  Ity  t  t 
United  States  War  Department  after 
exhaustive  tests,  for  motorization  of 
field     artillery     and     heavy     ordnance 


transportation."  Since  the  war  cater- 
pillar tractors  have  been  extensively 
used  for  different  classes  of  commer- 
cial and  industrial  work,  including  the 
transportation  of  materials  and  ma- 
chinery in  roadless  country  and  for 
road  building  and  maintenance,  heavy 
hauling,  logging  and  many  other  classes 
of  difficult  work. 


HELTZEL     STEEL     PAVEMENT 

FORMS      USED      FOR      RECORD 

CONCRETE      PAVEMENT 

Heltze'  steel  forms  were  used  for 
the  highway  concreted  at  record  speed 
by  McCrae,  Moore  &  Co.,  near  Big 
Lake,  Minn.,  as  described  in  Pubuc 
Works,  page  434,  November  6. 

The  operations  could  not  have  been 
Ml  rapid,  continuous  and  satisfactory 
nor  the  construction  so  excellent  with 
inferior  forms  that  might  mvolve  de- 
lay or  cause  imperfections. 

Other  contractors,  including  Seims, 
Helmers  &  Schaffner,  of  St.  Paul,  and 
A.  J.  Parrish,  of  Paris,  111.,  are  re- 
ported to  have  made  records  concret- 
ing with  Heltzel  heavy-duty  type,  the 
standard  rail,  and  Heltzel  light  road 
forms  with  narrow  2-inch  top  and  bot- 
tom flanges. 


-TON    fWTRP.PILLER    Ti;\i    l'>l;     MII.IT.\l;>     \\< 
OPKKATINf;    .<.N()W    I'l.oW 


rilK    II.    II.    KOMKKTSON    CO. 

Ihe  H.  H.  Robertson  Co.,  Pitts- 
burgh, formerly  the  Asbestos  Protected 
Metal  Co.,  an.iounces  the  appointment 
of  Major  Hillis  F.  Hackedorn,  former 
district  manager  of  the  Detroit  office, 
as  district  manager  in  charge  of  the 
following   territory: 

Ohio  (part),  Indiana,  Arkansas 
,part),  Michigan,  Wisconsin,  Illinois, 
Missouri,  Iowa,  Minnesota,  North  Da- 
kota, South  Dakota,  Nebraska,  Kansas, 
Oklahoma  (part),  Ontario  (Essex 
county). 

Major  Hackedorn  will  have  his  head- 
quarters in  Chicago  and  wi'!  have 
charge  of  all  the  company's  offices  and 
activities  of  the  company's  district 
managers,  agents  and  sub-agents  in  the 
territory  enumerated. 


PERSONALS 

Newcomer,  Col.  Henry  C,  has  bceo 
appointed  division  engineer  of  the  U. 
S.  Engineering  Department  with  head- 
(luarters  in  New  Orleans. 

Peters,  J.  P.,  has  been  appointed 
part-time  secretary  of  the  St.  Louis 
Chapter  of  the  American  Association 
of  Engineers,  with  an  office  at  320  0>- 
lumbia  Bldg.,  that  city. 

Rogers,  Ira,  has  been  appointed  resi- 
dent engineer  on  Federal  Aid  Project 
60,  Kansas  Highway  Commission,  with 
headquarters   at   Garnett. 

Sherman,  Charles  W.,  of  Metcalf  & 
Eddy,  Boston,  Mass.,  has  been  nomi- 
nated for  the  presidency  of  the  New 
England  Water  Works  Association  for 
1921. 

Saunders,  W.  L.,  connected  with  the 
Concrete  Steel  Co.,  New  York,  has 
been  appointed  district  engineer  of  the 
Washington  oflSce. 

Simon,  Louis  I.,  and  Mr.  Koenigs- 
l)erg  have  opened  an  architectural  and 
engineering  office  at  8  South  Dearborn 
street,  Chicago. 

Thomas,  C.  C,  formerly  professor 
of  mechanical  engineering,  Johns  Hop- 
kins University,  Baltimore,  Md.,  has 
opened  a  consulting  engineering  office 
in  Los  .Angeles,  Cal. 
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Kalpli  Avenue  Sewer,  Brooklyn 


Very  laroe  concrete  twin  storm-water  sewer,  pump  house,  sanitary  sewer  and 
outlet  chamber  built  in  sand  below  water  level.  Ample  plant  installed  and  care- 
ful  sequence   of   operations  secured   continuous   rapid   construction.      Large 
amount  of  ground  water  handled  without  difficulty. 


1  1k"  Ralph  avenue  scwcr,  from  Kciuscn  avenue 
to  Flatlands  avenue,  Brooklyn,  N.  Y.,  is  about 
8,350  feet  long  and  its  construction,  together  with 
that  of  the  pump  house,  a  large  outlet  chamber, 
discharge  channel  to  Jamaica  bay,  sanitary  sewer, 
and  various  connections  and  appurtenances,  were 
included  in  three  construction  contracts  awarded 
to  the  ).  F.  Cogan  Company  in  1917,  and  are  now 
approaching  completion  under  the  direction  of  the 
Bureau  of  .*>^ewers.  Borough  of  ]^)rooklyn,  Arthur 

J.      Griffin,      chief 

engineer. 

T  h  e      principal 

estimated  items  of 

one  contract,  des- 
ignated     as     the 

middle      contract, 

include    1,635    lin- 
ear feet  of  168-inch 

storm    sewer,    425 

feet     of      156-inch 

storm  sewer,  2,605 

feet     of      138-inch 

storm    sewer.    438 

feet     of     72-inch 

sanitarv  sewer,  3,- 

192  feet  of  54-incli 

sanitarv     s  e  w  e  r. 
800,000' linear  feet 

of   foundation   pil- 
ing.   200.000     feet 

of      sheetinp-      anri         -'^TEAM   SHOVEL   EXC  AV.\  1  l.\i,   UI 

J.U     -snttting     ana  ukli\  ekixc;  si'oii,  to 

bracing,  and  300,000  pounds  of  reinforcement 
steel.  The  contract  price  was  $700,238.84.  and  the 
time  was  limited  to  400  days,  an  amount  which 
has  been  considerably  extended  on  account  of  de- 
lays for  which  the  contractor  was  not  responsible. 
Outlet  work  in  Flatlands  avenue,  including  the 
sub-structure  of  the  pumping  station,  was  let  on  a 
separate  contract  called  the  third  contract,  for 
$432,365.     The  principal  items  included  in  it  are 


262  linear  feet  of  combined  186-inch,  168-inch  and 
90-inch  storm  sewer,  209  feet  of  186-inch,  56  feet 
oi  K>8-inch,  39  feet  of  90-inch  and  235  feet  of  72- 
inch  storm  sewer,  156  feet  of  54-inch  and  156  feet 
of  48-inch  sanitary  sewer,  275,000  feet  of  founda- 
tion planking  and  pile  caps,  30,000  feet  of  piles, 
90,000  pounds  of  steel  reinforcement  bars,  and 
C)0,000  yards  of  dredging,  besides  the  two  connect- 
ing chambers,  outlet  chambers,  sub-structure  and 
appurtenances. 

The  location  of 
the  storm  sewer 
was  intersected  in 
the  middle  con- 
tract, about  half  a 
mile  from  the 
pumping  station, 
by  the  elevated 
tracks  of  a  branch 
of  the  Long  Island 
Railroad,  which 
provided  for  the 
advantageous  de- 
livery at  h  i  g"h 
level  of  cement, 
broken  stone  and 
other  supplies  and 
equipment,  which 
were  received  at 
the  yard  of  the 
contractor  estab- 
lished there.  At 
point  the  broken  stone  was  unloaded  and 
stored  in  large  piles  on  the  surface  of  the  ground 
and  the  cement  was  chuted  through  a  hole  in  the 
roof  of  the  cement  storage  house  adjacent  to  the 
concrete  mixing  plant.  Abundance  of  clean,  sharp 
sand  from  the  sewer  trench  excavation  was  hauled 
to  a  storage  pile  adjacent  to  the  stone  storage  and 
was  delivered  thence  by  a  bucket  elevator  to  the 
elevated  storage  bin.  The  stone  was  delivered  by  a 


per  tart  of  sewer  trexcu 

HIGH    LEVEL    DlWIl'    CAR 

this   point    the   broken 
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clam-shell  bucket  operated  by  a  derrick  boom  to 
an  elevated  bin  from  which,  like  the  sand,  it  was 
delivered  by  gravity  to  the  charging  hopper  of  an 
elevated  1-yard  "Municipal"  concrete  mixer  sup- 
plied with  cement  hoisted  to  the  mixing  platform 
by  a  barrel  elevator. 

KXCAVATING    AND    TIMBERING    TRENCH 

1  he  twin  168-inch  storm  sewers  are  practically 
one  structure  divided  by  an  18-inch  longitudinal 
partition  wall  and  have'tiat  V-shape  brick-paved 
inverts,  tlat  reinforced  roof,  and  18-ihch  vertical 
side  walls.  Their  combined  cross  section  is  a 
rectangle  30  feet  10  inches  wide  and  10  feet  10 
inches  high.  It  was  originally  designed  to  build 
them  on  a  4-inch  plank  platform  supported  on 
foundation  piles,  but  these  were  subsequcntiv 
onntted. 


] 


MOVABLE     PUMP     PLANT     DRArNIXG    SANITARV     SEWER 
TRENCH 


.SLCCJ.ND    J'OSrrU>N-    OK   TRESTLE    FOR   CONCRETE    SERV 
TRACK   INSTALLED  ON   FINLSHED   INVERT 


'Ihc  Storm  sewer  in  the  first  contract,  and  part 
of  that  in  the  middle  contract,  were  built  in  an 
open  trench  about  34  feet  wide  and  with  an  aver- 
age depth  of  about  20  feet  below  the  surface  of 
the  ground  and  15  feet  below  ground-water  level. 
As  the  location  is  near  marshy  land  on  the  shores 
of  Jamaica  bay  and  as  the  soil  is  coarse,  loose 
sand,  a  very  large  amount  of  ground  water  was 
encountered  and  required  expensive  and  contin- 
ual heavy  pumping,  although  the  operations  were 
so  conducted  that  no  delays  or  serious  difficulties 
were  experienced  from  this  source. 

In  construction  the  three  contracts  were  han- 
dled as  one,  with  the  same  equipment  and  with 
operations  arranged  for  the  continuity  and  ef- 
ficiency of  the  work. 

The  trench  was  excavated  in  both  directions 
commencing  at  the  middle  of  the  work,  near  its 
intersection  with  the  railroad.  The  upper  part  of 
the  excavation,  down  to  sub-grade  of  the  storm 
sewers,  was  made  with  a  1-yard  Bucyrus  steam 
shovel,  mounted  on  traction  wheels  and  operat- 
ing in  the  bottom  of  the  trench.  Where  neces- 
sary, wooden  panels  were  laid  on  the  sand  to  pre- 
vent the  settlement  of  the  shovel  and  were  moved 
forward  by  the  dipper  as  the  shovel  advanced. 
The  sides  of  the  upper  part  of  the  trench  were 
sloped  to  the  natural  angle  but  the  lower  part  was 
sheeted  with  2-inch  vertical  planks  8  feet  long, 
driven  about  2  feet  below  the  trench  bottom. 

The  shovel  delivered  to  3-yard  narrow-gauge 
side-dump  cars  hauled  in  two  or  three-car  trains 
by  two  gasoline  locomotives  on  a  service  track  on 
the  surface  of  the  ground.  Operations  were  ar- 
ranged as  much  as  possible  for  these  cars  to 
dump  directly  into  the  trench  over  the  finished 
sewer  to  provide  the  back  fill  without  rehandling; 
but  when  this  was  impossible,  the  cars  were 
hauled  to  a  spoil  bank  and  dumped  there. 

At  the  upper  end  of  the  sewer  in  the  middle 
contract,  the  structure  consisted  of  the  twin 
storm  sewers  only,  but  at  a  point  near  the  loca- 
tion of  the  concrete  plant  a  line  of  54-inch  sani- 
tary sewer  was  constructed  adjacent  to  the  storm 
sewer  in  a  trench  excavated  at  the  bottom  of 
the  steam  shovel  trench  and  sheeted  on  both  sides 
with  w^ooden  sheet  piles.  This  excavation  was 
made  with  a  1-yard  clam-shell  bucket 
operated  by  the  50-foot  boom  of  a 
traveling  derrick  installed  on  a  15- 
foot  gauge  track  laid  on  the  sur- 
face of  the  ground  coincident  with 
or  parallel  to  the  axis  of  the  sewer, 
the  derrick  retreating  as  the  excava- 
tion was  made,  and  delivering  the 
spoil   directly  to  dump-cars. 

The  sides  of  the  sanitary  sewer 
trench  w^ere  sheeted  with  2xl0-inch 
wooden  sheet  piles  with  the  lower 
ends  adzed  to  a  knife  edge.  The 
sheeting  and  its  tranverse  braces 
were  set  as  fast  as  the  excavation 
was  made,  the  clam-shell  bucket  be- 
ing carefully  handled  in  the  spaces 
between  braces.  The  sheet  piles 
were    driven    a     few    inches    at    a 
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limr  by  a  Mi  Kuriiaii  TiTiy  liamimi-  oper- 
ated by  air  from  a  jjasolinc  engine-driven  com- 
pressor mounted  on  wheels  and  moved  along  on 
the  surfaie  of  the  ground  as  the  work  advanced. 
'I'he  driving  was  facilitated  by  the  use  of  an 
hydraulic  jet  in  dry  ground,  and  in  wet  grouiul 
by  a  jet  of  compresse<l  air  which  gave  efjualiy 
good  results  in  such  ground  and  was  found  very 
convenient. 

Heavy  pumping  was  recpiired  to  keei)  the  water 
down  in  the  sanitary  sewer  trench,  where  the 
bottom  was  dressed  carefully  to  sub-grade.  Piles 
were  omitted,  but  the  entire  bottom  was  covered 
with  two  cf)urses  of  2-inch  longitudinal  ])lanks. 
Xotwithstanding  that  the  sand  was  firm  eiiougli 
to  support  the  sewer  without  additional  founda- 
tion, the  planks  were  used  to  make  a  Hoor  for 
the  ilrainage  channel  and  to  prevent  undercutting 
by  the  llowing  water. 

CONCRETING 

liincrete  was  delivered  in  special  steel  side- 
<lumj)  cars,  spouted  into  the  sanitary  sewer 
trench,  and  filled  the  whole  width  of  it  except  a 
l(»-inch  space  left  open  along  the  sheeting  on  the 
side   away    from    the    storm    sewer   to   provide   a 


eiiaiiiicl  t'or  the  llow  of  water  to  tli<-  j)umps.  'Jhe 
concrete  was  i)laced  first  up  to  the  spring-line  of 
the  arch,  after  which  the  upper  surface  of  the 
invert  was  paved  with  specially  selected  bricks 
and  the  inner  and  outer  forms  were  set  for  the 
concrete  arch,  which  was  formed  in  the  same  way 
as  the  invert  and  side  walls,  filling  the  trench 
completely  except  for  the  drainage  channel  up  to 
an  elevation  12  inches  above  the  spring  line, 
where  the  vertical  outside  faces  of  the  side  walls 
inler.sected  the  curved  extrados  of  the  arch.  The 
sewer  was  built  in  40-foot  sections  and  after  the 
concrete  was  48  hours  f)ld,  the  arch  forms  were 
collapsed  and  moved  forward  for  the  next  sec- 
tion, and  so  on. 

The  construction  of  this  low-level  sanitary 
sewer  was  really  the  key  to  the  construction  of 
the  storm  sewers  and  was  pushed  forward  as 
rai)idly  as  possible  after  the  storm  sewer  trench 
had  been  excavated  to  the  necessary  depth.  This 
sewer  contained  about  ^z  yard  of  concrete  to  the 
linear  foot,  and  was  built  at  a  maximum  rate  of 
120  feet  per  week. 

In  building  this  sewQV,  care  was  taken  to  leave 
a  clear  space  of  16  inches  between  the  outer  side- 
wall  and  the  sheet  piling,  thus  providing  an  open 
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channel  with  the  bottom  at  about  sub-grade  of 
the  invert,  for  the  flow  of  the  ground  water  which 
entered  freely  through  the  cracks  between  the 
sheet  piles.  Spaces  were  intentionally  left  be- 
tween the  adjacent  edges  of  all  the  sheet  piles  on 
both  sides  of  the  trench  to  permit  the  unob- 
structed flow  and  seepage  of  the  ground  water, 
which  was  collected  in  the  side  channel. 

This  provided  for  the  thorough  drainage  of  the 
sand  and  prevented  the  collection  of  water  out- 
side the  sheeting  which  would  have  developed  a 
hydrostatic  head  that  might  have  caused  boiling 
and  upheaval  in  the  bottom  of  the  trench,  diffi- 
culties that  were  obviated  by  this  method,  which, 
with  ample  pumping  facilities,  not  only  kept  the 
water  down  in  the  trench  but  gradually  drained 
the  adjacent  soil  so  that  the  upper  surface  of  the 
ground-water  table  sloped  steeply  away  from  the 
trench  and  no  difficulty  whatever  was  encoun- 
tered in  keeping  the  bottom  of  the  trench  dry  and 
hard  and  in  holding  up  the  vertical  faces  adjacent 
to  the  sheet  piling. 

Generally  only  about  250  feet  of  the  sanitarv 
sewer  trench  was  kept  open  at  each  end  of  the  con- 
tract and  the  space  was  definitely  limited  every  40 
feet  by  pairs  of  transverse  braced  wooden  bulk- 
heads 30  inches  apart,  retaining  both  the  backfill 
and  the  face  of  the  earth  where  the  excavation 
was  in  progress.  The  30-inch  spaces  between  the 
bulkheads  were  excavated  30  inches  below  grade, 
making  sumps  in  which  about  a  yard  of  broken 
stone  was  deposited,  forming  a  strainer  that  al- 
lowed the  considerable  flow  of^ground  water  col- 
lecting around  the  finished  portions  of  the  sewer 
to  pass  through  to  the  pump  without  washing 
away  the  backfill. 

168-I.NXH     SEWER 

-After  the  main  trench  had  been  excavated  to 
sub-grade  and  the  low  level  sanitary  sew^er  built, 
transverse  timber  sills  were  placed  on  the  main 
sub-grade,  and  on  them  framed  trestle  bents  were 
erected  and  braced  together  to  form  a  falsework 
carrying  a  service  track  for  the  concrete  cars 
that  were  set  to  dump  on  either  side  into  chutes 
delivering  the  concrete  wherever  required. 

Transverse  wooden  frames  or  ribs  with  a  hori- 
zontal upper  strip  and  a  lower  strip  shaped  to 
correspond  with  the  soffit  of  the  invert  were  set 


about  0  feet  apart  longitudinally  at  the  proper 
elevation.  The  invert  reinforcement  rods  were 
usually  omitted  in  the  middle  and  upper  sewer 
contract  sections.  Panels  of  wooden  lagging; 
were  then  set  under  the  ribs  and  nailed  to  them 
and  the  space  under  them  was  concreted  in  20- 
foot  lengths,  core  boxes  being  placed  around  the 
lower  ends  of  the  trestle  posts  so  as  to  leave  cav- 
ities from  which  they  could  later  be  withdrawn. 
The  end  of  each  section  of  the  invert  forms  was 
ulkheaded  and  core  boxes  attached  to  the  bulk- 
heads to  form  recesses  for  bonding  with  the  next 
section  of  concrete. 

-After  the  invert  concrete  was  48  hours  old,  the 
ribs  and  lagging  were  removed  and  collapsible 
steel  Blaw  forms  for  the  side  walls  and  roof  slabs 
were  set  on  the  invert  concrete,  the  trestle  bents 
having  been  removed  and  the  holes  left  by  them 
in  the  invert  having  been  filled  with  concrete. 

Reinforcement  bars  for  the  sewer  roof  were 
laid  on  the  tops  of  the  forms,  supported  by  con- 
crete chairs  manufactured  at  the  site  by  the  con- 
tractor, and  the  service  track  was  laid  over  the 
top  of  the  forms  and  extended  beyond  them  on 
trestle  bents  replaced  on  the  finished  invert  so 
that  the  cars  could  deliver  concrete  both  to  the 
roof  slab  and  to  the  invert  in  advance. 

The  roof  and  side  walls  were  concreted  in  the 
same  operation,  and  under  favorable  conditions 
with  an  average  total  working  force  of  100  men, 
the  sewer  was  completed  at  the  rate  of  about  20 
feet  per  day  at  each  end.  The  excavating  and 
concreting  processes  were  duplicated  and  inde- 
pendent at  the  opposite  ends,  although  both  were 
served  from  concrete  mixed  at  the  central  plant. 

PUMPING 

The  trench  was  drained  by  four  6-inch,  one  8- 
inch  and  one  10-inch  Lawrence  electrically  driven 
centrifugal  pumps,  most  of  which  were  operated 
continuously  day  and  night.  These  pumps  were 
installed  on  movable  platforms  mounted  on  spe- 
cial tracks,  picked  up  in  the  rear  and  laid  down  in 
advance  on  the  bottom  of  the  trench  and  on  the 
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slopinj,'  sidrs,  >(j  lli.il  tlu-y  could  be  slnl'tcd  every 
few  days  as  the  work  ad\aiKed.  Tlie  |)Uiii|)s  de- 
li\fii-d  tluouj^h  viTlical  pipes  and  slujrl  leiij^tlis  ot 
lioii/uiital  steel  pipes  a  short  (hstaiue  above  the 
surl.n  I-  of  the  ground,  whieh  projected  l)eyond 
thi-  treiuh  and  (hseharj^x-d  into  o|)en  wooden 
llurnes  that  were  shifted  with  them  and  conducted 
the  water  to  the  nearest  j^utter  or  waterway, 
sometimes  at  considerable  distance  and  sometimes 
involvinj;  i)urchase  of  the  rij^ht  of  \\a\-  for  (\\^- 
^in^  tlu'  (Htch. 

After  the  concrete  walls  and  roof  slabs  of  the 
storm  sewer  was  4S  hours  old,  the  forms  were 
stripped  and  advanced,  the  steel  forms  being  car- 
ried forward  on  ct)llapsible  steel  towers  of  the 
lilaw  pattern  on  trucks  mounting  on  invert 
tracks.  The  sheet  piles  were  left  permanently  in 
the  j^rmind,  but  the  rangers  ami  br.ui's  were  re- 
moveil  as  the  concrete  was  placed,  and  were  used 
o\er  and  over  again.  The  trench  was  backfilled, 
the  street  regraded,  and  the  excess  spoil  hauled 
away  and  wasted,  although  it  was  excellent  build- 
ing sand  that  could  have  been  sold  profitably  but 
for  the  lack  of  building  operations  in  the  vicinity. 

PUMP  HOUSE 

The  excavation  for  the  pump  house  was  made 
by  the  steam  shovel,  down  to  elevation — 10,  be- 
yond which  it  was  completed  with  clam-shell 
buckets  operated  by  the  50-foot  booms  of  two 
stiff-leg  derricks  with  electrically  driven  hoisting 
engines  that  were  installed  so  as  to  command  the 
entire  site.  The  pit  was  drained  by  the  electric 
pumps  and  the  concrete  from  the  central  mixing 
plant  was  hauled  to  place  on  the  service  track 
extended  over  the  surface  of  the  adjacent  ground 
and  chuted  to  position. 

The  walls  were  built  in  ,6-foot  courses  in  wood- 
en forms  made  with  panels  that  were  not  wholly 
removed  but  were  unbolted  and  lifted  by  the  der- 
rick booms  for  the  successive  courses  while  the 
lower  edges  of  the  panels  still  remained  in  con- 
tact with  the  faces  of  the  walls  that  kept  them 
aligned  and  spaced.  The  service  track  was  even- 
tually shifted  and  elevated  on  a  central  trestle 
that  passed  across  the  building  to  give  it  suf- 
ficient height  for  delivering  the  concrete  by  grav- 
ity to  the  upper  parts  of  the  walls. 

The  principal  ecjuipnient  installed  on  the  job 
included  six  centrifugal  pumps,  one  steam  shovel, 
two  clam-shell  excavating  buckets,  two  traveling 
and  three  fixed  derricks,  three  Plymouth  gasoline 
locomotives  for  hauling  the  concrete  cars  and  the 
spoil  cars,  ten  Steubner  steel  side-dump  concrete 
cars  of  45  cubic  feet  capacity,  ten  4-yard  side- 
dump  wooden  cars,  one  Chicago  pneumatic  air 
compressor,  two  McKiernan-Terry  pile  driving 
hammers,  one  1-yard  "Municipal"  concrete  mixer 
and  two  smaller  concrete  mixers,  200  linear  feet  of 
Blaw-Knox  steel  collapsible  forms,  a  bucket  ele- 
vator at  the  concrete  plant  for  filling  the  stone 
and  sand  bins,  and  the  usual  equipment  of  hand 
tools. 

With  the  exception  of  the  steam  shovel  and 
l(»comotives,  almost  all  of  the  plant  installed  on 
this  job  was  operated  by  electricity,  thus  effect- 
ing a  large  economy  of  time  and  fuel. 


The  conslrucli(Mi  of  both  storm  water  and  sani- 
tary sewers  in  the  same  trench,  with  the  sanitary 
sewer  excavatifjii  and  special  drainage  channel 
always  maintained  in  advance,  was  an  important 
feature  of  the  work  that  both  simi)lified  and  ex- 
pedited it  and  effected  an  important  reduction  in 
the  amount  of  pumping  and  bracing  required  in 
the  previously  saturated  sf>il.  Hy  this  method  n 
dry  trench  was  maintained,  the  bearing  strength 
of  the  trench  b(»ttom  was  increased,  and  stability 
was  developed  for  the  sides  of  the  trench. 

The  total  contract  price  for  the  three  contracts, 
based  on  estimated  quantities  and  unit  prices, 
was  $1,360,133.59.  The  principal  items  for  the 
<S,350  feet  of  construction  on  Ralph  avenue,  be- 
tween Remsen  avenue  and  Matlands  avenue,  in- 
clude :  262  feet  of  186-inch,  168-inch  and  90-inch 
combined  storm  sewers,  209  feet  of  186-inch  storm 
sewer,  1,691  feet  of  168-inch  storm  sewer,  425  feet 
of  156-inch  storm  sewer,  2,605  feet  of  138-inch 
storm  sewer,  2,018  feet  of  132-inch  storm  sewer, 
675  feet  of  126-inch  combined  sewer,  433  feet  of 
114-inch  combined  sewer,  39  feet  of  90-inch  storm 
sewer,  673  feet  of  72-inch  sanitary  sewer,  3,348 
feet  of  54-inch  sanitary  sewer,  156  feet  of  48-i'nch 
sanitary  sewer,  38  feet  of  30-inch  sanitary  sewer, 
42  feet  of  10-inch  sanitary  sewer,  60  feet  of  8-inch 
sanitary  sewer,  910  feet  of  flood  pipes,  54  man- 
holes, 17  sewer  basins,  1  float  chamber,  1  con- 
necting chamber  A,  1  connecting  chamber  B,  1 
outlet,  the  sub-structure  for  pumping  station,  1,- 
325,000  feet  B.  M.  foundation  planking,  370,000 
feet  B.  M.  sheeting  and  bracing,  133,000  linear 
feet  piles,  365,000  pounds  steel  bars  and  60,000 
cubic  yards  dredging. 


Amphibious  Steam  Shovels 

In  the  construction  of  6  miles  of  the  Inland 
Empire  Highway  along  the  banks  of  the  Yakima 
river,  Washington,  the  contractors,  Boss  & 
Hampshire,  excavated  180,000  cubic  yards  of 
loose  volcanic  rock  and  solid  lava  with  two  18-B 
^8-yard  Bucyrus  revolving  shovels  mounted  on 
caterpillar  traction. 

The  shovels  were  shipped  by  rail  to  the  bank 
of  the  river  at  a  point  where  it  is  about  300  feet 
wide  and  4  feet  in  maximum  depth,  with  a  gentle 
current  and  a  bottom  consisting  of  round  boulders 
of  all  sizes.  Steam  was  got  up  in  the  boilers  and 
the  shovels  crossed  under  their  own  power  in 
from  10  to  20  minutes  each  notwithstanding  that 
some  time  was  lost  in  removing  large  boulders 
and  filling  holes  by  the  shovel  itself.  One  of  the 
shovels  crossed  in  November  and  the  other  about 
a  month  later,  when  considerable  ice  was  running. 


Blasting  With  Quicklime 

The  National  Lime  Association  describes  as 
follows  a  very  simple,  safe  and  cheap  method  of 
wrecking  and  shattering  rocks,  foundations,  et',., 
by  utilizing  the  tremendous  expansion  force  de- 
veloped by  slaking  quicklime. 
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"To  break  up  an  old  stone  wall  or  other  ma- 
sonry, or  to  knock  out  a  superfluous  brick  pier 
without  the  use  of  dynamite,  slow  hanj  labor  is 
unnecessary.  Simply  drill  a  good-sized  hole  in 
the  wall — making  this  bottle  shaped  wiih  as  stiiall 
an  opening  as  possible.  Put  in  quicklime  until 
this  hole  is  almost  full  and  make  a  t"g^i: -fitting 
wooden  plug  that  can  be  driven  firmlv  into  '.he 
opening.  Quickly  pour  in  enough  water  to  slake 
the  lime  and  drive  home  the  plug. 

"The  expansion  of  the  lime  as  it  slakes  will 
exert  a  tremendous  pressure  that  will  easily  break 
up  any  ordinary  piece  of  masonry." 


Width  and  Thickness  of 
IlHnois  Highway  Pavements 


Evolution   of   specifications   and   reasons 

for  increasing  thickness  discussed  by  the 

Division  of  Highv^^ays. 


In  a  bulletin  dated  October  28,  1920,  the  Illinois 
Division  of  Highways  gives  the  following  brief 
statement  concerning  the  development  of  pave- 
ment widths  and  thicknesses  in  that  state: 

The  evolution  in  highway  specifications  is,  in 
view  of  the  present  traffic  situation,  an  interest- 
ing study.  In  1913  our  plans  called  for  a  concrete 
road  6  inches  thick  laid  on  a  crowned  subgrade. 
Beginning  with  1915  we  built  a  flat  subgrade  mak- 
ing the  pavement  7  inches  thick  in  the  center  and 
6  inches  on  the  side.  Conditions  brought  about 
by  the  war  forced  a  heavy  truck  traffic,  especially 
in  the  east,  and  demonstrated  the  fact  that  our 
roads  would  be  called  upon  to  carry  a  much 
heavier  burden  than  anticipated.  Accordingly, 
our  Federal  Aid  plans  for  1919  called  for  pave- 
ments 7  inches  in  thickness  at  the  side  and  8 
inches  in  the  center.  We  realized  later  that  on 
our  double-track  pavements  traffic  was  practic- 
ally as  great  on  the  side  of  the  road  as  in 
the  center.  We  therefore  decided  upon  another 
change  and  are  now  building  all  concrete 
pavements  8  inches  thick  throughout  their  entire 
width;  or  where  other  types  are  used,  what  we 
consider  to  be  the  equivalent  of  an  8-inch  con- 
crete pavement. 

The  evolution  in  widths  has  been  much  the 
same.  In  the  beginning  of  state  road  construc- 
tion, a  10-foot  road  was  considered  sufficient  on 
all  roads  except  thos^. adjacent  to  large  centers  of 
population,  like  Chicago  Now  we  are  building 
all  roads  on  the  Federal  Aid  System  16  and  18 
feet  wide.  In  the  future  18  feet  will  undoubtedly 
prevail— all  of  this  because  of  the  greatly  in- 
creased traffic,  as  evidenced  by  the  greatly  in- 
creased registration  of  motor  cars  and  trucks. 

During  the  last  session  of  the   Legislature  a 


law  was  passed  limiting  loads  of  motor  trucks  to 
S  tons  per  axle,  including  weight  of  the  truck 
itself.  In  view  of  the  fact  that  in  most  trucks 
about  two-thirds  of  the  weight  is  on  the  rear 
axle  this  law  is  generally  equivalent  to  limiting 
the  total  load  to  12  tons,  including  truck,  or  a 
5>4-ton  to  6-ton  load,  exclusive  of  truck. 

The  situation  resolves  itself  into  this, — that  if 
we  are  going  to  permit  truck  manufacturers  and 
users  of  trucks  to  use  any  size,  or  carry  any  load 
that  may  suit  their  convenience  or  their  fancy  we 
shall  have  a  repetition  of  the  struggle  between 
the  weight  of  the  rail  and  the  size  of  the  locomo- 
tive, a  struggle  which  has  been  going  on  for 
fifty  years  and  is  not  yet  ended,  the  difference 
being  that  the  cost  of  that  struggle  was  paid  by 
the  corporation,  while  the  cost  of  the  same  strug- 
gle between  the  highway  and  truck  will  be  paid 
l)y  the  taxpayers.  There  is  still  another  differ- 
ence lying  in  the  fact  that  in  the  case  of  the  rail- 
roads a  change  of  rails  usually  settled  the  matter 
for  the  time  being,  while  with  the  case  of  the 
liighways,  not  only  the  wearing  surface  will  be 
tlestroyed  but  the  foundation  as  well,  which 
means  the  entire  pavement.  It  is  obvious  to  any 
reasonable  person  that  this  situation  cannot  be 
permitted  on  our  highways.  We  cannot  permit 
a  pavement  paid  for  by  the  public,  and  which  is 
ample  to  carry  99  per  cent  of  the  traffic,  to  be 
totally  destroyed  by  a  few  unreasonably  heavy 
trucks  representing  a  fraction  of  1  per  cent  of 
the  traffic.  The  solution  lies  in  arriving  at  the 
proper  beam  strength  of  pavements  to  meet  the 
weight  of  the  economic  load  and  then  through 
legislation  placing  the  proper  limit  oa  weights 
of  loads,  and  enforcing  the  law  rigorously. 

The  Bureau  of  Public  Roads  at  Washington  is 
making  some  interesting'  experiments  with  a  view- 
to  determining  the  relative  loads  that  different 
types  and  thicknesses  of  pavement  will  carrv.  The 
State  Division  of  Highways  in  connection  with 
the  U.  S.  Bureau  of  Public  Roads  is  conducting 
some  experiments  along  a  different  line  for  the 
purpose  of  determining  the  actual  truck  load?  that 
pavements  of  different  types  and  thicknesses  will 
carrv. 


Cutting  Pavements  By  Compressed  Air 

Compressed  air  has  been  used  to  a  greater  or 
less  extent  for  a  number  of  years  past  for  cutting 
through  street  pavements,  as  has  been  described 
in  these  columns  several  times.  One  of  the  latest 
installations  for  this  purpose  is  that  of  the  West- 
ern Union  Telegraph  Company  in  San  Francisco, 
which  uses  an  outfit  for  cutting  through  the  pave- 
ments of  that  city  for  laying  wire  conduits  and 
pneumatic  tubes.  This  outfit  consists  of  a  6  x  6- 
inch  compressor  with  a  capacity  of  65  cubic  feet, 
operated  by  a  20  h.  p.  engine.  Air  is  maintained 
by  this  equipment  at  85  pounds  pressure.  The 
whole  is  mounted  on  a  two-hourse  wagon  with  a 
low-hung  frame.  Long  air  hose  is  used  so  that 
it  is  possible  to  operate  with  drills  at  a  consider- 
able distance  from  the  compressor. 
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The  WaiiiUjiic  Dam 


Construction  begun  on  the  first  structure 
to  l)e  built  by  the  North  Jersey  District 
Water  Supply  Commission.  An  incentive 
cost-plus  form  of  contract  has  been 
adopted. 


riic  W'anacjuc  Dam,  construction  of  wiiich  has 
jusl    been    slarlcd   in    the   northern   part   of    New 

|ersi'\ ,  is  iiitt.  rrslin^  frotn  several  points  of  view. 

Ilie  main  dam  is  about  1,200  feet  long  and  has 
a  maximmu  height  from  bed  rock  to  spillway  of 
about  135  feel.  'Jhe  engineering  design,  while 
not  unique,  contains  many  interesting  features,  as 
shown  in  the  description  of  the  dam  given  in  the 
issue  of  rrisLic  Works  lor  April  17,  1920. 

'I'lu'  history  of  legislation  and  negotiations  con- 
nected with  the  work  are  also  interesting,  al- 
though especially  so,  of  course,  to  the  communi- 
ties in  the  northern  part  of  New  Jersey.  The 
main  feature  in  this  connection,  however,  is  that 
this  marks  the  first  physical  result  obtained  by 
the  North  Jersey  District  Water  Supply  Commis- 
sion, which  was  created  a  number  of  years  ago 
with  a  view  to  utilizing,  to  the  best  advantage  of 
all  the  communities,  all  water  supplies  in  the 
northern  part  of  the  state,  and  to  prevent  any  pri- 
vate or  public  corporation  from  so  monopolizing 
the  natural  water  supplies  of  the  district  as  to 
make  it  impossible  for  any  community  to  obtain 
an  adequate  supply  for  itself.  The  state  law  pro- 
vides for  the  co-operation  of  any  number  of  the 
cities,  towns  and  small  communities  in  the  north- 
ern part  of  the  state  towards  the  development  of 
a  supply  for  the  common  use  of  all. 

The  commission  selected  the  Wanaque  river  as 
offering  the  most  favorable  opportunity  for  serv- 
ing the  immediate  needs  of  several  of  these  com- 
munities. Newark,  the  largest  city  in  the  district, 
immediately  decided  to  go  into  the  project,  but 
so  far  none  of  the  other  communities  has  definitely 
committed  itself  to  it,  and  after  negotiations  cov- 
ering two  or  three  years,  Newark  finally  decided 
to  finance  the  entire  project.  The  law  provides 
that  at  any  future  time  other  communities  may 
join  in  by  paying  their  proportionate  share  of  the 
total  cost,  and  it  seems  probable  and  in  fact  al- 
most inevitable  that  a  number  of  cities  and  towns 
will  later  co-operate  with  Newark  in  the  expenses 
and  utilization  of  the  Wanaque  supply. 

The  third  feature  of  interest  is  the  form  under 
which  the  first  section  of  the  work  has  just  been 
let,  this  being  a  form  of  incentive  cost-plus  con- 
tract. Owing  to  the  present  condition  of  the  labor 
and  material  market  and  to  certain  other  consid- 
erations, the  commission  decided  to  limit  the  con- 
tract awarded  this  fall  mainly  to  the  construction 
of  the  core  wall,  which,  in  any  event,  would  have 
to  be  completed  before  much  work  could  be  done 
on  the  main  part  of  the  dam.     This  part  of  the 


con^trut  ti(jn  is  about  one-quarlcr  of  the  total  in 
point  of  cost.  It  has  recently  been  let  to  W.  H. 
(iahagan,  Inc.,  of  i'rooklyn.  .Mr.  (lahagan  had 
representatives  on  the  grounrl  by  November  15, 
and  machinery  on  the  way  there,  and  actual  con- 
struction of  preliminary  structures  has  been 
begun. 

The  contract  allows  the  contractor  4  jjcr  cent 
commission  on  the  cost  up  to  a  certain  base  price, 
while  if  the  cost  should  fall  below  this  price  by 
$K)0,fKX)  or  less,  the  contractor  will  receive  in 
addition  25  per  cent  of  this  saving,  and  if  a  sav- 
ing of  between  $1(X),000  and  $2fXJ,(XX)  be  made, 
the  contract(jr  will  receive  50  j)er  cent  of  such  sav- 
ing. The  base  price  is  fixed  tentatively  at  about 
.fJl, 125,000,  this  being  the  commission's  estimate  of 
the  cost  of  the  work  based  on  certain  estimated 
quantities  and  unit  prices  fixed  in  connection  with 
assumed  labor  wage  rates.  Provision  is  made  for 
increasing  or  decreasing  this  base  price  in  ac- 
cordance with  increases  or  decreases  in  prevail- 
ing rate  of  wage,  cost  of  materials,  etc.  The  work 
was  divided  into  two  classes,  on  one  of  which  the 
commission  fixed  a  commission  of  4  per  cent,  this 
consisting  chiefly  of  workmen's  quarters,  tools, 
miscellaneous  supplies,  and  other  appurtenances 
of  the  work  which  did  not  form  a  part  of  the  dam 
itself,  while  upon  the  major  part  of  the  work  the 
bidders  named  the  commission  for  which  they 
would  perform  the  work,  and  \\'.  H.  Gahagan, 
Inc.  named  4  per  cent  for  this  part  also. 

There  are  numerous  minor  details  regulating 
the  method  of  calculating  the  commission  due  the 
contractor,  but  the  above  gives  its  broad  outlines. 

The  commission  will,  of  course,  have  a  repre- 
sentative upon  the  ground  to  check  tin:  time- 
keeper's accounts  and  the  pay  roll,  etc.  Monthly 
payments  w-ill  be  made  for  all  materials  delivered 
as  well  as  work  done,  a  percentage  of  tiiesc  pay- 
ments being  retained  each  month  until  the  amount 
so  retained  equals  $25,000,  after  which  the  full 
amounts  of  monthly  estimates  will  be  i)aid.  The 
contractor  furnishes  a  bond  in  a  sun  equal  to  50 
per  cent  of  the  estimated  contract  price. 

In  our  description  of  April  17,  a  diTferent  form 
of  contract  was  described,  which  covered  the  en- 
tire work  and  required  the  contractor  to  give  jl 
bond  for  the  full  amount  of  the  contract  price, 
etc.  No  contract  was  let  on  these  terms  on  ac- 
count of  the  high  prices  caused  by  several  reasons, 
one  of  the  determining  ones  being  the  uncertain 
condition  of  both  the  material  and  the  labor  mar- 
ket, another  being  the  difficultv  which  contractors 
found  in  obtaining  bond  for  $4,000,000  or  $5,000,- 
000,  the  estimated  cost  of  the  work,  consequently 
the  work  was  subdivided  and  the  method  of  let- 
ting it  just  described  was  adopted  instead. 

The  contractor  for  this  first  section  has  been 
well  and  favorably  known  in  contract  work  in  this 
section  for  twenty  years  past,  and  this,  combined 
with  the  special  pains  which  have  been  taken  to 
work  out  the  details  of  the  contract  just  let,  leads 
the  commissioners  to  believe  that  they  will  secure 
satisfactory  results  with  a  minimum  of  cost  and 
a  maximum  of  equity  to  all  concerned. 

The  work  is  in  charge  of  Morris  R.  ."^herrcrd 
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as  consulting  engineer  and  Arthur  H.  Pratt  as 
acting  chief  engineer.  Charles  E.  Gregory,  who 
died  in  February  of  this  year,  was  deputy  engi- 
neer. The  North  Jersey  District  Water  Supply 
Commission  consists  of  Laurent  J.  Tonnele  as 
chairman,  Ernest  C.  Hinck,  Wood  McKee  and 
Obadiah  C.  Bogardus. 


Wood  Preserving  Notes 

By  Forest  Products 

Laboratory 


That  charring  does  not  preserve  wood  and 
that  water  solubility  is  a  necessary  prop- 
erty of  wood  preservatives  are  conclusions 
by  the  laboratory  from  its  experiments. 


Charring  Does  Not  Preserve  Wood — Charring 
is  of  little  value  in  protecting  the  butts  of  fence 
posts  and  telephone  poles  from  decay.  This  is 
shown  by  service  tests  made  by  the  U.  S.  Forest 
Products  Laboratory  on  fences  of  charred  and  un- 
treated posts  of  various  species.  The  charred 
posts  proved  in  these  tests  to  be  even  less  durable 
than  the  untreated  ones. 

Theoretically,  an  area  of  charred  wood  around 
a  post  should  prevent  decay,  because  charcoal 
does  not  decay  or  encourage  the  growth  of  fungi. 
But  the  charred  area  around  a  post  is  not  usually 
a  solid  covering.  It  is  checked  through  in  many 
places.  If  posts  are  seasoned  before  they  are 
charred,  the  charring  does  not  reach  to  the  bot- 
tom of  the  season  checks  which  are  always  pres- 
ent. If  green  unchecked  posts  are  charred,  checks 
will  open  through  the  charred  part  as  the  wood 
seasons.  In  either  case  the  uncharred  center  of 
the  post  is  exposed  to  fungus  infection  and  will 
decay  as  rapidly  as  any  untreated  wood. 

Charring  deep  enough  to  resist  decay  would  un- 
doubtedly weaken  a  post  of  ordinary  size. 

Water  Solubility  a  Necessary  Property  of 
Wood  Preservatives — That  any  substance,  to  be 
an  effective  wood  preservative,  must  be  soluble 
in  water  at  least  to  the  extent  of  producing  a 
toxic  water  solution  is  the  basis  of  a  theory  now 
being  developed  at  the  U.  S.  Forest  Products 
Laboratory.  It  would  seem  reasonable  to  expect 
that  any  material  which  is  poisonous  enough  to 
kill  an  organism  of  any  kind  must  necessarily  be 
soluble  in  the  body  fluids  of  that  organism ;  and 
the  chief  body  tiuid  of  timber-destroying  fungi 
and  wood  borers  is  water.  With  very  poisonous 
materials  this  solubility  need  not  be  great;  in  fact, 
1  part  in  1,000,000  may  be  sufftcient  if  the  mate- 
rial is  poisonous  enough. 

Wood  preservatives  now  in  use  are  of  two  dis- 
tinct types — inorganic  salts,  such  as  zinc  chloride, 
which  are  very  soluble  in  water ;  and  oils,  such 
as  the  creosotes,  which  are  generally  considered 


to  be  insoluble.  The  solubility  of  creosote  is 
usually  considered  so  slight  as  to  be  neglected, 
but  experiments  indicate  that  certain  constitu- 
A'lits  of  creosote  are  sufficiently  soluble  in  water 
to  make  it  poisonous  for  wood  destroyers.  Cre- 
osote oil  may,  therefore,  be  considered  as  con- 
sisting of  two  groups  of  compounds,  one  of  these 
being  suf^ciently  soluble  in  water  to  render  it 
toxic,  the  other  insoluble  in  water  and  hence  not 
toxic.  The  non-toxic  oils  act  as  a  reservoir  for 
the  toxic  oils  and  feed  them  slowly  to  the  mois- 
ture in  the  wood. 

The  difference  between  oil  preservatives  and 
inorganic  salt  preservatives,  as  far  as  this  theory 
is  concerned,  is  in  their  method  of  retaining  the 
reserve  supply  of  poison.  Zinc  chloride  has  no 
reserve  supply,  all  the  material  being  soluble  in 
the  usual  amount  of  moisture  present  in  air-dry 
wood.  Sodium  fluoride  may  have  a  reserve  sup- 
ply in  the  form  of  solid  crystals,  if  applied  in  a 
saturated  solution.  Creosote  oil  may  have  a  con- 
siderable reserve  supply  stored  in  the  oil  itself, 
this  supply  being  fed  to  the  wood  as  needed. 


Toledo's   Street  Railways 

At  the  election  on  November  2,  the  voters  of 
Toledo,  Ohio,  approved  the  granting  of  a  fran- 
chise to  the  Community  Traction  Co.,  a  newly  in- 
corporated company  formed  to  take  over  the 
street  railway  interests  of  the  Toledo  Railways  & 
Light  Co.  The  plan  thus  approved  is  to  result 
in  a  lower  fare,  the  7-cent  cash  fare,  three  tickets 
for  20  cents  and  2-cent  transfers  being  reduced 
to  6  cents,  five  tickets  for  30  cents  and  1-cent 
transfers.  After  six  months  the  fare  will  be  de- 
termined automatically  by  the  size  of  the  stabiliz- 
ing fund,  on  the  basis  of  the  net  income  from  the 
first  six  months'  operation  on  what  is  known  as  a 
service-at-cost  system. 

A  Board  of  Street  Railw^ay  Control,  consisting 
of  three  members,  who  are  neither  interested  in 
the  company  nor  employed  by  the  city,  is  to  be 
appointed  by  the  mayor,  and  they  in  turn  will 
choose  a  street  railway  commissioner  for  pro- 
tecting the  rights  of  the  public,  whose  salary  will 
be  paid  by  the  company.  This  board  of  control 
will  also  prepare  plans  for  more  ef^cient  opera- 
tion and  service,  being  allowed  $1,000,000  for 
changes  and  rearrangements  in  the  street  railway 
svstem. 


What  may  prove  to  be  a  valuable  supply  of  road 
material  is  being  tested  on  the  Warren  Nichols 
farm  in  Marietta  township,  near  Marshalltown, 
la.  The  deposit  was  located  last  fall  by  County 
Engineer  H.  O.  Hickik,  and  the  state  highway 
conmiission  is  making  borings  and  tests  to  ascer- 
tain the  quantity  and  quality  of  the  deposit. 


The  state  of  South  Dakota  is  expending  $100,- 
000  in  building  a  railroad  and  improving  and  de- 
veloping its  coal  mine.  The  coal  mine  will  be 
fullv  equipped  to  furnish  coal  to  all  the  state 
institutions  of  South  Dakota. 
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Why  Good  Contractors  Sometimes 
Fail  to  Bid 

Important  contracts  that  are  apparently  attrac- 
tive sometimes  fail  to  receive  enough  bids  for 
satisfactory  competition,  or  the  bids  are  exces- 
sively high,  or  sometimes  no  bids  at  all  are  re- 
ceived. When  experienced  contractors  with  good 
records  and  sufficient  resources  fail  to  make  rea- 
sonable bids  for  engineering  construction  work  it 
is  likely  to  be  due  to  one  of  several  reasons  that 
frequently  occur  and  involve  risks  that  on  some 
occasions  the  contractors  decide  to  take,  or  to 
provide  for  by  excessively  high  bids.  These  in- 
clude : 

For  the  last  four  or  five  years  the  great  uncer- 
tainty of  cost  of  labor  and  materials  and  equip- 
ment, the  poor  quality,  unreliabilitv  and  difficultv 
of  obtaining  sufficient  labor  and  the  difficulties  of 
transportation  and  manufacture,  which,  as  relat- 
ing to  construction,  have  been  seriouslv  discrim- 
inated against  by  the  Federal  government. 


I'oMi  ;i(K(rlisiiig ;  the  w(jrk  may  ntU  be  adver- 
tise <|  ..\(r  a  wide  enough  field  or  in  mediums 
ic.ii  liiii)^  the  proiHT  readers,  especially  when  a 
lar^c  proportion  of  the  advertising  is  in  local 
papers;  it  should  always  be  prominently  an- 
iKiiiiKcd  ill  the  technical  papers  devoted  to  that 
I  l.iss  of  construction. 

I  iisufficicnt  lime  may  be  allowcfl  frjr  the  jjrepa- 
ration  of  the  cfjiitractor's  estimate  and  his  inves- 
tigation of  c(Mi(litions,  requirements  and  proba- 
bilities, especially  for  a  large  or  complicated  job 
or  f)ne  at  a  distant  fXHiit. 

Very  elaborate  work,  work  iiufjKing  unusual 
conditions  or  work  in  inaccessible  or  remote 
places  may  recjuire  so  much  expenditure  for  in- 
vestigation needed  to  make  a  safe  bid,  that  con- 
servative contractors  will  refuse  to  bid  or  will  bid 
excessively  high  prices  to  insure  themselves 
against  unknown  contingencies  or  assumed  con- 
ditions. 

The  specifications  may  be  excessively  rigid  or 
they  may  even  be  conspicuously  unfair,  some- 
times even  being  deliberately  intended  to  throw 
all  possible  risk  and  responsibility  on  the  con- 
tractor and  to  deprive  him  of  any  opportunity  to 
make  even  a  fair  profit. 

The  contractor  may  be  held  responsible  for  con- 
ditions and  results  entirely  beyond  his  control  and 
which  cannot  be  foreseen.  Important  contracts 
written  by  large  cities  have  even  specified  that 
the  contractor  is  responsible  for  damages  incurred 
through  the  direct  execution  of  the  engineers' 
specific  instruction. 

The  reputation  of  the  engineer,  architect  or 
owner  may  be  one  of  great  rigidity  and  injustice, 
even  of  a  disposition  to  injure  the  contractor  or 
to  litigate  with  him,  or  to  refuse  and  delay  pay- 
ment to  the  utmost.  He  may  have  a  reputation 
for  unfair  dealing  or  unwarranted  interpretation 
of  the  specifications  or  classification  of  work. 

The  excessive  amount  of  surety  demanded  or 
certified  check  deposited,  or  the  bonding  com- 
panies may  discriminate  against  a  worthy  con- 
tractor. 

The  specifications  and  even  the  drawings  may 
be  so  ambiguous  or  contradictory  that  it  is  im- 
possible to  be  certain  of  the  requirements. 

The  contract  may  contain  very  undesirable  ele- 
ments impairing  an  otherwise  good  job.  When 
these  elements  are  only  a  small  part  of  the  total 
they  can  be  advantageously  separated  in  an  inde- 
pendeiit  contract. 

The  job  may  be  too  srnall  or  too  large  and  it 
may  be  possible  to  combine  several  contracts  in 
one  or  to  separate  a  large  contract  into  several 
sections,  or  to  classify  the  work  in  it  and  get 
separate  bids  on  the  different  classes. 

The  contractor  may  be  subjected  to  adverse 
nolitical  pressure  or  threatened  with  payment  of 
blackmail  or  heavy  graft  to  which  he  will  not 
submit. 

The  contractor  may  have  open  shop  policy  in  a 
localitv  where  closed  shop  labor  prevails,  and 
therefore  be  unable  to  execute  work  at  that  par- 
ticular place  which  he  would  do  elsewhere.  Some 
important  firms  are  thus  excluded  from  work  in 
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certain  cities  Avhere  any  business  they  transact 
must  be  through  subsidiary  or  allied  firms  nut 
opposed  by  the  labor  union. 

The  contractor  may  be  inexperienced  or  un- 
equipped for  the  special  job,  a  difficulty  that  is 
met  by  adequate  and  judicious  advertising  that 
offers  the  work  to  specialists  or  contractors  of 
wider  experience  and  located   in  remote  places. 

All  of  these  reasons  appeal  much  more  strongly 
to  upright  and  experienced  contractors  than  they 
do  to  tricky  or  inexperienced  men,  so  that  the 
latter  often  bid  on  contracts  and  receive  work 
that  they  are  incompetent  or  unwilling  to  carry 
out  properly,  thus  involving  the  construction  in 
danger  and  delay  with  great  risk  of  poor  work 
and  liability  of  extra  cost  to  the  owner.  If  the 
contractor  is  honest  but  unfortunate  he  may  car- 
ry the  work  through  and  be  ruined  by  it.  His 
place  is  likely  to  be  filled  by  a  successor  either 
honest  or  dishonest,  thus  discouraging  the  ef- 
ficient contractor  and  eventually  costing  the  city 
more  than  if  the  conditions  were  improved  in  the 
first  place. 


A  Desirable  Type  of  Contract 

When  a  construction  job  is  of  a  standard,  sim- 
l)lc  nature  under  well-known  conditions,  and 
competed  for  by  several  satisfactory  bidders,  the 
lump  sum  form  of  contract  is  often  a  very  desir- 
able type.  If  some  one  of  these  conditions  is  lack- 
ing, especially  if  great  uncertainties  attend  the  ex- 
ecution of  the  job,  or  if  it  is  of  a  very  prolonged  or 
extremely  difficult  nature,  the  lump  sum  form  is 
likely  to  work  hardship  to  one  or  the  other  or 
perhaps  to  both  parties. 

To  meet  the  difficulties  and  to  expedite  the  work 
by  allowing  its  commencement  without  taking 
time  for  long  and  costly  preliminary  investiga- 
tions and  estimates,  and  cost-plus  type  of  con- 
tract has  been  devised  and  used  with  varying  de- 
grees of  success,  especially  in  the  emergency  work 
of  the  late  war,  and  since  then,  to  allow  for  the 
great  variation  and  uncertainty  in  the  cost,  qual- 
ity and  availability  of  labor  and  materials.  The 
principal  objections  to  it  have  been  the  possibilit> 
of  increasing  the  cost  of  the  work  and  the  con- 
tractor's fee  by  unnecessary  construction  ex- 
penses; a  lack  of  incentive  for  the  contractor  to 
reduce  the  cost  of  the  work;  the  possibility  of  un- 
due prolongation  of  the  work,  thereby  enabling 
the  contractor  to  unnecessarily  employ  his  organ- 
ization and  equipment  that  might  otherwise  be 
idle ;  and  the  uncertainty  regarding  charges  prop- 
erly covered  by  the  contractor's  fee. 

Various  modifications  have  been  suggested,  and 
some  of  them  applied,  to  meet  these  difficulties 
and  to  promote  the  main  object  of  this  form  of 
contract  which  should  usually  be  to  place  all  the 
necessary  cost  of  the  work  and  unavoidable  risk 
on  the  owner ;  to  insure  a  fair  remuneration  to  the 
contractor  for  his  skill,  experience  and  the  use  of 
his  organization,  resources,  plant  and  equipment; 
and  to  effect  a  just  and  reasonable  participation 
by   both   parties  in   the  economies   that   may   be 


affected  by  ingenuity,  courage  and  the  efficiency  of 
the  construction  methods  and  operations. 

One  of  the  most  recent  and  promising  examples 
of  this  nature  is  that  of  the  contract  recently 
awarded  for  preliminary  construction  work  on  the 
great  Wanaque  dam  described  in  this  issue.  The 
work  is  carefully  divided  into  principal  and  auxil- 
iary construction,  and  a  fixed  percentage  is  al- 
lowed the  contractor  for  the  latter  and  less  im- 
portant part.  The  contractors  were  allowed  to  fix 
their  own  percentages  in  bidding  for  the  main 
part  of  the  work,  which  was  awarded  on  a  basis 
of  a  4  per  cent  fee,  which  happened  to  coincide 
with  the  amount  fixed  for  the  other  part  of  the 
work. 

The  percentage  fee  was,  however,  limited  to  a 
certain  maximum  sum,  no  matter  how  great  the 
total  cost  of  the  work  might  prove  to  be,  but  on 
the  other  hand  the  fee  was  increased  by  a  sliding 
scale  bonus  increasing  with  the  difference  between 
the  actual  and  the  estimated  costs  of  the  work  if 
the  latter  should  be  reduced  beyond  certain  fixed 
amounts.  Besides  these  conditions,  allowance  is 
made  for  the  increase  or  decrease  of  the  maximum 
basis  of  commission,  in  proportion  to  the  increase 
or  decrease  of  fluctuating  prices  for.  labor  and 
materials. 

These  provisions  make  a  very  definite  basis  for 
the  computation  of  fair  and  reasonable  compensa- 
tion to  the  contractor,  who  finds  it  to  his  advan- 
tage to  execute  the  work  as  quickly  and  econom- 
ically as  is  consistent  with  high-class  construc- 
tion. He  is  rewarded  for  efficiency,  ingenuity  or 
equipment  that  may  enable  him  to  materially  re- 
duce the  engineer's  estimate  of  cost,  and  the  own- 
er must  in  any  event  pay  only  for  the  actual  cost 
of  construction  and  a  reasonable  fee  for  superin- 
tendence, assuming  all  the  necessary  risks,  and  no 
more,  and  thus  entirely  eliminating  the  element 
of  speculation. 

This  arrangement,  supplemented  by  the  definite 
agreement  that  no  doubt  exists  concerning  the 
amount  and  character  of  overhead,  superinten- 
dence, rental,  deterioration,  and  new  equipment 
charges  covered  by  the  percentage  or  included  in 
the  allowed  costs,  should  operate  satisfactorily  for 
both  parties. 


Minnesota's  New  Highway  Commission 

At  the  November  election,  Minnesota  voted  in 
favor  of  a  bond  issue  of  $75,000,000  for  good  roads, 
to  be  spent  by  a  state  highway  commission  which 
is  to  be  provided  for  by  a  law  to  be  passed  by 
the  next  legislature.  It  is  stated  that  the  commis- 
sion will  probably  consist  of  five  persons  ap- 
pointed for  a  term  of  not  less  than  three  nor  more 
than  five  years.  Preliminary  work  of  drafting  the 
act  for  carr}ing  out  the  decision  of  the  voters  has 
already  been  begun  in  the  offices  of  the  present 
*.tate  highway  commission.  The  law  will  prob- 
ably provide  for  a  graduated  motor  license  fee 
and  state  motor  law  standardizing  traffic;  the  li-- 
ccnse  fees  to  be  so  graduated  that  the  gross  aver 
asje  will  not  exceed  SlcS  a  car. 
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Reports  and  Records  of  Delaware 

Highways 

Forms  used  by  State  Highway  Department  of  Delaware  in  obtaining  and  re- 
cording daily  reports  from  engineers  and  inspectors  on  the  progress  of  the 
work,  in  preparing  monthly  estimates,  etc.    Also  daily  reports  of  traffic  patrol. 


The  State  Highway  Department  of  Delaware  is 
organized,  as  described  last  week,  into  seven  main 
bureaus,  each  of  which  maintains  complete  rec- 
ords and  classified  information,  prei)ared  from  re- 
ports that  cover  the  activities  of  the  entire  force 
and  showing"  the  history  and  present  conditions 
of  every  highway. 

The  Bureau  of  Economics  and  the  General 
Office  are  conducted  in  accordance  with  first- 
class  commercial  and  technical  standards  adapted 
to  the  specific  requirements  of  the  character  of 
the  department  and  local  conditions,  and  need 
not  be  here  described.  As  the  forms  and  records 
that  have  been  developed  for  the  other  five  bu- 
reaus represent  efficient  engineering  for  public 
work,  some  of  the  principal  features  are  here 
presented. 

SURVEYS 

Surveys   of  old  and   new  roads,   locations,   re- 
alignments, lines,  levels  and  measurements  of  cut 
and  fill  are  made  by  survey  parties,  usually  con- 
sisting of  the  instrument  man,  recorder  and  two 
assistants,  who  occupy  temporary  quarters  in  the 
vicinity   of   important    work   or    are    transported 
back   and   forth,   night   and   morning,   by   public 
conveyance  or  in  default  of  that, 
by  the  department's  service  auto- 
mobiles.    The  leader  of  the  party 
sends  to  headquarters  a  daily  re- 
port made  out  on  an  8  x  5j4-inch 
Daily  Survey  Report  blank  with 
printed  heads  for  title,  date,  wea- 
ther,   temperature,    began    work, 
stopped  work  for  A.  M.  and  P.  M., 
chief  of  party,  address,  contract, 

survey,  route,  between 

and •  • ,  office,  field. 

Separate    lines    are    headed    Base 

Line Sta 

Sections  or  Profile 

Sta •  •  .  .  .  to  Sta.    Check 

Levels Sta to 

Sta.  Names  of  men  in  party. 
Requisitions  Issued,  and  Re- 
marks. 

DESIGN 

From  the  surveys  and  other  data  the  line  is 
located,  roadway  and  structures  designed,  quan- 
tities computed,  bills  of  materials  made,  contracts 
and  specifications  prepared,  and  invitations  issued 
to  bidders.  For  each  contract  there  is  printed 
an  official  Detail  Estimate  Sheet  25>4  inches  wide 
and  11  inches  long,  headed  Contract  No This  Estimate 


from to Sta to 

Sta ,   Period   Ending 19... 

Contiactors.  It  is  on  heavy  yellow  paper,  ruled 
in  40  main  vertical  columns  with  10  wide  hori- 
zontal lines  below  the  headings.  The  first  column 
is  headed  Station  to  Station,  and  the  next  29  col- 
umns are  successively  headed:  Clearing  and 
Grubbing,  Acres;  Clearing,  Acres;  Excavation, 
Cu.  Yds. ;  Borrow,  Cu.  Yds. ;  Rock  Excavation, 
Cu.  Yds. ;  Concrete  Masonry  "A,"  Cu.  Yds. ;  Con- 
crete Masonry  "B,"  Cu.  Yds. ;  Concrete  Masonry 
"C,"  Cu.  Yds.;  Steel  Reinforcement,  Pounds; 
Steel  Reinforcement,  Sq.  Ft. ;  Pipe,  Lin.  Ft. ;  Pipe, 
Lin.  Ft. ;  Pipe,  Lin.  Ft. ;  Pipe,  Lin.  Ft. ;  Relaid 
Pipe,  18  in.  and  under,  Lin.  Ft. ;  Relaid  Pipe  Over 
18  in.,  Lin.  Ft. ;  Underdrain,  Lin.  Ft. ;  Gutter, 
Sq.  Yds. ;  Concrete  Curb,  Lin.  Ft. ;  Bounds,  No. ; 
Piles,  Lin.  Ft. ;  Wood  Guard  Rail,  Lin.  Ft. ;  Con- 
crete Foundation  for  Roadway,  Cu.  Yds.,  Stone 
for  Macadam,  Tons;  Slag  for  Macadam,  Tons; 
Cement  Concrete  Roadway,  Cu.  Yds. ;  Joints  Do., 
No. ;  Vitrified  Brick  Pavement,  Sq.  Yds. ;  Hillside 
Vitrified  Brick  Pavement,  Sq.  Yds.  The  10  re- 
maining columns  are  left  blank  for  any  required 
special  headings  to  be  written  in. 
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DIAGRAM    SHOWING.    BY    INSrECTIOX,    POSITIOX   OF    ROAD 
>rATERIALS 

In  each  main  vertical  column  from  2  to  5  faint 
xertical  lines  are  ruled  to  separate  the  figures. 
Between  each  pair  of  heavy  horizontal  lines  the 
wide  space  is  divided  by  four  faint  horizontal 
lines,  thus  allowing  for  five  items  for  each  section. 
At  the  foot  of  the  sheet  the  last  three  lines  are 
headed.  Total  to  Date,  Previous  Estimate,  and 
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a)XSTRUCTIOX 

For  the  work  under  contract,  state  materials 
are  reported  on  arrival  by  postal  card  blanks 
mailed  immediately  to  headquarters.  They  are 
entitled  Daily  Report  of  Materials  Received  and 
are  printed  thus:  "The  following  shipments  of 
materials  have  been  received  for  use  on  Contract 
No 1920.  Car  initials  and  num- 
ber. Quantity.  Kind  and  brand  of  material. 
Signed 

In  order  to  secure  government  freight  allow- 
ances there  was,  during  the  period  of  Federal  con- 
trol of  the  railroads,  a  separate  exemption  certifi- 
cate filed  for  each  consignment,  a. practice  that 
has  been  discontinued  since  the  return  of  railroads 
to  their  owners. 

The  amounts  of  materials  shipped,  on  hand,  and 
used  for  each  contract  are  marked  off  on  line  plot- 


ted on  a  diagram  entitled  Material  Chart,  which  is 
kept  posted  up  to  date  and  instantly  shows  by 
inspection  just  how  the  supply  stands.  The  lines 
here  shown  for  convenience  by  conventions  are, 
on  the  office  diagram,  marked  in  colors,  blue  for 
shipped,  yellow  for  on  hand,  and  red  for  used. 

Each  inspector  on  each  contract  reports  daily 
on  an  8'/.  x  11-inch  blank  printed  as  here  shown. 
The  upper  part,  6^4  inches  long,  has,  under  the 
headings,  15  lines  for  records  and  one  line  for 
totals,  below  which  there  is  a  perforated  line  for 
detaching  the  Material  and  Construction  Report 
4y2  inches  long.     (See  Fig.  2.) 

The  engineer's  report  is  made  on  both  sides  of 
an  83/' X  11-inch  blank.     One  side  is  headed:    For 

week  ending 19 

Contractor Resident  Engineer. 

'rom to miles. 


Temp. 


Max. 
-Min. 


THE    STATE    OF    DEL.\WAR£ 

STATE   HIGHWAY    DEPARTMENT 

Inspector's   Daily   Report 

CONTRACT   NO. 


192 


Sta. 
LOCATION  AND                   Sta. 
PROGRESS  OF  WORK      Sta. 

Sta. 

COST   RECORD 

Grading 
Earth 

Grading 
Rock 

Roadside 

juard    Rail 

Etc. 

Pipe 
Culverts 

Ditches 

and 
Drains 

Concrete 
Masonry 

Concrete 
Roadway 

Brick 
Surface 

Classification 

No. 

Rate 

Hrs. 

Total 

TOTALS 

Contract    No. 


DIVISION    OF    TESTS   AND    INVESTIGATIONS 
Material   and   Construction   Report 


.192 


ROADWAY  MASONRY 


Kind    of    brick    used 

Kind   of   slag  or   stone   used 

Kind    of    sand    used 

Brand   o^  cement   and   number  of  bags   used 

Kind  and  percentage  of  hydrated  lime  used 

Source  of  water  supply 

Kind    and   location    of   joints 
Kind    and   condition    of   material    in   subgrade 
Number  and   location  of  cracks  in  previous  day's  work 
Amount   of  concrete   laid   today 

From   Sta.  :o  Sta. 

Number  of  test  specimens  made  at    Sta. 

Remarks: 


Total 


ft.  in  cut 

Ft. 
and    buried    at    Sta. 
Signed.. 


ft.    on    fill 


Fig.  2.     INSPECTOR'S  DAILY  REPORT 
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Progress  W  rdv   l''.iuliiij^' The  sp.uc 

liclow  tile  lic.idinj;  is  ruled  for  totals  on  toj) 
line,  uiuKi  wliiili  tlicTc  are  11  wide  horizontal 
spaces,  i;uh  ruled  with  3  intermediate  lines, 
making'  l  narrow  spaces  in  each  set.  which  are 
rt'Si)ecli\  (In  niaiUed  at  tlir  left,  75  per  cent, 
50  jx'r  cent,  25  i)er  cent,  0.  ()p|)osite  the 
I)rinti<l  items,  Clearing'  and  ( jruhhiiij^,  Kouf^h 
(iradinj;.  Vine  Ciradinj^',  Concrete  Masonry, 
Concrete  Koadway,  Concrete  I'Oundation,  Vil- 
rilied  Rrick  Surface,  Surface.  l'"our  following 
lines  are  left  blank  for  special  headinj^s  to  he 
written  in  and  are  followed  by  lines  headed  Com- 
pleted  Highway  and  'rotal  ("(mtracl.     On  the  O])- 


|)ositc  side  of  the  sheet  a  table  for  fletail  records 
of  work  is  jjrinted  and  is  followed  by  8  lines  for 
the  names  and  titles  of  enj^ineerinj^  force.  (See 
F-ig.  3.) 

I'"-ach  member  of  the  enj^mccr  fiehl  force  is  re- 
(piired  to  make  a  daily  report  on  a  blank  printed 
on  a  postal  card.     (See  I*'ij^.  4.) 

Monthly  estimates  for  current  payments  are 
made  out  on  1 1  x  16j/j-inch  blanks  ruled  below. 
(See  Viy;.  S.)  In  the  column  of  Contract  Items 
the  lines  are  headed: 

Sf|uares  Clearin}^',  .Squares  Crubbinj^,  Squares 
Strippiiif.^. 


rilK    SIATK    OK    OKI, AWAKE 

STATK    IIIGMVVAY    DEPARTMENT 

ESTIMATE 

l""roin    To Contract   .No. 

Sta to   Sta 

Dale    frniii     to     


Estimate  .N'o. 


Contractor 


(Juantitics 
Phis    Estimate 


(Jiiaiititics 
Previous 
Estimate 


Total 
Quantities 
To   Date 


COXTRAfT     ITEMS 


Contrait 
Prices 


Total    Contract    Items 


Total    Amount 
To  Date 


Amount 
Previous 
Estimate 


,\  mount 

This 
Estimate 


Remarks 


MATERIALS 


Bbls.    Cement 
Tons   Sand 
Tons  Stone 


Total   Materials 


EXTRA    WORK 


Previous    Estimates:    Order    No. 
This   Estimate:   Order  No. 


Total    Extra   Work 


Total    Estimate    to    Date 

{10   Per   Cent   Reserved 
Previous    Payments 
Total     Deductions 
AMOUNT  OF  THIS   ESTIMATE 


Made     by     • 

Checked    by     Thjs     Esfmate     approved    | 

Checked    by     fpr   $  ^ 

Audited    by     _. 

Fi(j.   S.     MONTHLY   ESTIMATE   SHEET 


Date    

Chief   Engineer 


Date 

Chairman 
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Cu.  Yds.  Excavation,  Cu.  Yds.  Borrow,  Cu. 
Yds.  Screening. 

Base  Course — Cu.  Yds.  Cement  Concrete  Pave- 
ment, Sq.  Yds.  Surface  Course. 

Tons  Waterbound  Macadam,  Cu.  Yds.  Cement 
Concrete  Class  A,  Cu.  Yds.  Cement  Concrete 
Class  B. 

Lbs.  Steel  Reinforcement,  Lbs.  Plain  Structural 
Steel,  Catch  Basins.  Drop  Inlets,  T^Ianholes. 

Lin.  Ft.  Inch  Pipe  Culvert,  Lin.  Ft.  Inch 
Pipe  Culvert,  Lin.  Ft.        Inch  Pipe  Culvert. 


Lin.  Ft.         Inch  Pipe  Culvert,  Lin.  Ft.  Relaid 
Pipe,  Lin.  Ft.  Tile  Underdrain. 
^  Sq.  Yds.  Gutter,  Lin.  Ft.  Curb,  Lin.  Ft.  Wood 
Guard  R-ail. 

Monuments,  Lin.  Ft.  Piling. 

The  department  maintains  a  motor  cycle  traffic 
police  patrol  of  about  one  officer  to  every  10  miles 
of  the  most  heavily  traveled  improved  roads,  the 
present  total  number  of  patrolment  being  about 
20.  Each  officer  reports  daily  to  headquarters 
on  a  form  printed  on  a  postal  card.     (See  F'lg.  6.) 


CONTRACT   NO. 
RESIDENT   ENGINEER'S   WEEKLY   REPORT 


For  Week  Ending 


CONTRACTOR'S   FORCE 

DAILY 

WORK 

DONE    DURING    WEEK 

Average  No.  of  Men 

Clearing 

Sta. 

to  Sta. 

Average   No.   of  Teams 

Rough   Grading 

Sta. 

to  Sta. 

Average    No.    of   Trucks 

Fine  Grading 

Sta. 

to   Sta. 

Rollers 

Concrete    Roadway    laid 

Sta. 

to   Sta. 

Mixers 

Concrete   Foundation    laid 

Sta. 

to  Sta. 

Graders 

Vitri.    Brick    Surface    laid 

Sta. 

to  Sta. 

Steam   Shovels 

Surface  laid 
Pipe  laid   at 

Culverts   under   Construction 
Culverts  Completed 
Bridges  under  Construction 
Bridges   Completed 
Completed   Highway 

at 
at 
at 

Sta. 
Stas. 
Stas. 
Stas. 
Stas. 
Stas. 

Sta. 

to  Sta. 
to  Sta. 

REMARKS: 

MEASURING    BOXES   CHECKED 

SCREED   (CROWN)    CHECKED 


STATE  HIGHWAY  DEPARTMENT 


Fie.    3.      RESIDENT    ENGINEER'S    WEEKLY    REPORT 


EMPLOYEE'S    DAILY   REPORT 
To   Be   Made   Out   and  Sent   to  Dover   Every    Night 

Name  Date   192  .. 

Address     • 

Arrived  at  work   Left  Work   

Contract  No Sta to  Sta 

Time  away  from  work  If  absent  while  work  is  in 

progress  give  length  of  time  and  reasons   


Worked   tod.iy 


With    (name   other   employees) 
•Other  Information   


Fig.    4.      EMPLOYEE'S    DAILY    REPORT 


Station 


State  Highway  Dept. 


M.  C.  Officer's  Daily  Report 


Mileage  .. 
Gals.  Gas 
Qts.  Oil    . 


Name    Date    

Address   

Arrived  at  Work   Left  Work 

Warned:    License   Nos 


Arrests:   License  Nos. 


.Accidents:    License   Nos. 


Damage  to   Cars 


Personal   Injuries. 


Special    letter    report    to    be    made    out    of    accidents    where    serious 
injuries  are  involved  caused  by  fast  and  reckless  driving 

Fig.     6.       MOTORCYCLE     OFFICER'S     DAILY     REPORT 
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N(^w   Appliances 


.141 


«  \Ti:i«rii.i.\n    wiMTii 

Tlu-    II. 'It    MamilaiiuiiiiK    Company 
has  (Iov.)UhI  sc-vvial   yoars   to   ll»c  i>ro- 
,l„clion     of     a     satisfactory     auxi  lary 
wiiuliuK  drum  or  wiiuh  attachment  for 
•I  tractor.      lnvvsti«alions   liavmg  coii- 
'vinccd    tlicm    tluU    none    of    the    com- 
mercial   winch    atlaclunenls   were   acle- 
Muate.  the  lloh  enRineers.  after  severa 
vcars  of  endeavor  and   strenuous  iieUl 
tests,    have    perfecte.l    tin-    vvmch    now 
nhiced   on   the  market   so  that  it   does 
noi    affect   the   traction   ahihty   of   the 
tractor.     hiU     increases     its     operating 
ran.ue. 

Power  is  taken  from  the  transmis- 
sion plates  in  the  rear  and  earned  to 
the  wincli  through  a  .s.'ear  train  and 
propeller  shaft  with  Inial  nuler  f;ears 
and  internal  gear  type  of  planetary. 

riie    drum    is   H   inches   in   diameter 
and  i;!  inches  long  with  a  capacity  for 
l.:!00  feet  of   V2 -inch  cable  or  5U0  feet 
of   %  -inch  cable.     With  a  pull  of  10,- 
400  pounds  it  has  a  speed  of  108  feet 
per  mintuc  and  reverse  speed  of   a83 
feet      With  a  pull  of  4,450  pounds   it 
has 'a  speed  of  252  feet  or  reverse  ot 
1  3(>0  feet.  With  a  pull  of  5.840  pounds 
it  has  a  direct  speed  of   192   feet   and 
reverse   speed  of   1,036   feet,   and   with 
a  pull  of  2.485  pounds  it  has  the  high 
speed  of  454  feet  diiect  and  2,150  feet 
reverse.    The  clutch  is  of  ample  size  to 
permit    slipping    and    to    secure    ajtiy 
speed   up   to   maximum.     All   moving 
parts    except    the    winding    drum    are 
completely    enclosed,    insuring    protec- 
tion for  the  operator.  The  above  speci- 
fications apply  to  the  5-ton  CaterpiUar 
tractor,     special     specifications     being 
provided   for  the  winch  on  the  10-ton 
Caterpillar  tractor. 

Skidding  logs  out  of  steep  hollows 
or  other  inaccessible  places  is  easily 
accomplished  with  the  winch  and  then 
the  "Caterpillar"  is  available  to  skid 
the  trail  down  the  mountain  or  pull 
the  loaded  wagons  to  the  railroad  or 
mill. 

In  the  oil  fields  it  combines  the 
"caterpillar's"  service  as  a  cross-coun- 
try locomotive,  that  hauls  the  boilers, 
casings  and  supplies  to  the  location 
with  the  ability  to  pull  and  run  back 
rods,  tubing,  etc 

The  winch  is  especially  adapted  to 
well-driving  service. 

WHITK    POMER    DUMPING    TRK  K 

The  Model  45-D  5-ton  power  dump- 
ing truck  built  by  the  White  Company 
provides  a  reliable  and  durable  mech- 
anism for  rapidly  dumping  loose  ma- 
terial. Power  from  the  transmis- 
sion operates  a  protected  screw  and 
nut  device  controlled  by  a  hand  lever 
at  the  driver's  seat.  By  this  device 
the  truck  body  can  be  raised  and  held 
at  any  angle  up  to  45  degrees,  while 
the  truck  remains  stationary  or  is 
driven  backwards  or  forwards.  Re- 
leases, operating  at  both  ends  of  the 
screw  shaft,  automatically  cut  off  the 
power  when  the  body  reaches   an   ex- 


XK..CTOR  wJcH   WITH   P^-^L  --»;« /O^' »■  «^  ■"  ^""^  '"   ™  ''"' 


treme  elevation  or  returns  to  its  nor- 
mal position. 

The  dump  body  is  a  heavy  rein- 
forced steel  construction  with  a  swing- 
ing tail  board,  pivoted  at  the  top  that 


can  be  set  for  any  given  discharge,  en- 
abling sand,  gravel  or  other  materials 
to  be  c'un  ped  and  automatically  spread 
to  a  uniform  required  depth  while  the 
truck  moves  forward  or  back. 


,.,™„  DO,.  0,...^^J^^^^^iM[  "'  "'""  •^^"  '"■"' 
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STREET    SPRINKLER    MOLXTEl)    OX    AUT0MO3ILE    TRUCK 


WHITE    THICK    SPRINKLERS 

In  Oklahoma  City  and  Tulsa.  Okla.. 
the  streets  are  flushed  by  a  sprinkler 
tank  mounted  on  a  White  automobile 
truck  chassis.  When  operating  on 
street-car  tracks,  the  dirt  is  washed  out 
from  between  the  rails  by  a  pair  of 
forward   nozzles,   after   which   the  jets 


from  the   rear   nozzles   wash   it   across 
the  street  to  the  gutters. 

When  there  are  no  tracks  in  the 
street,  the  jets,  under  6  pounds  pres- 
sure, can  sprinkle  the  full  width  of  a 
wide  street  and  when  full  pressure  is 
applied,  water  can  be  thrown  well  be- 
yond the  curbs  on  both  sides  of  a  40- 
foot  street. 


PERSONALS 


McDermott.  J.  R..  has  resigned  as 
Assistant  Highway  Engineer  of  Har- 
rison county,  Ohio,  to  accept  a  posi- 
tion with  the  West  Virginia  Road  Com- 
mission as  Assistant  Division  Engineer, 
with  headquarters   at  Keyser,   \\\  Va. 

Wheeler.  Frederick  S..  formerly 
Resident  Engineer  of  the  California 
State  Highway  Commission,  is  now 
associated  with  the  Efficiency  Engineer. 
Producing  Department,  Standard  Oil 
Co.,  Delano,  Cal. 

Powell.  O.  N..  Dallas.  Texas,  has 
been  appointed  Engineer  of  Nueces 
County.  Texas,  to  succeed  H.  A. 
Stevens,  who  recently  resigned.    . 

Edwards.  John  T..  has  recently  been 
appointed  Supervisor  of  Maintenance 
in  the  New  Jersey  State  Highway  De- 
partment. 

Davis,  J.  C.  who  was  formerly  con- 
nected with  the  University  of  Okla- 
homa, has  been  appointed  Testing  En- 
gineer for  the  Oklahoma  Highway 
Department. 

Snead.  Charles  D..  is  now  Senior 
Highway  Bridge  Engineer,  U.  S.  Bu- 
reau of  Public  Roads,  to  succeed  J.  L. 
Parker,  of  the  Montgomery,  Ala., 
District. 

Whitecarver,  O.  W^,  who  for  twenty 
years  was  Assistant  Engineer  of 
Georgetown,  S.  C.  has  been  appointed 
Assistant  Engineer  with  the  Charles- 
ton, S.  C,  office  of  the  U.  S.  Bureau 
of   Public   Roads. 


Parker.  J.  L.,  formerly  Senior  High- 
way Engineer  in  the  oMntgomery,  Ala., 
District  of  the  U.  S.  Bureau  of  Pub- 
lic Roads,  is  now  Special  Bridge  En- 
gineer with  the  South  Carolina  State 
Highway  Commission. 

Allen,  James  P..  and  Fitzsimmons, 
W.  S.,  formerly  assistant  engineers  in 
the  Charleston,  S.  C,  office  of  the  U. 
S.  Bureau  of  Public  Roads,  are  now 
engaged  in  private  engineering  prac- 
tice. 

Butler.  Drury,  Surveyor,  Sacramen- 
to County.  Cal.,  has  been  appointed 
County  Engineer. 

Bennett,  M.  O.,  Division  Engineer 
of  the  Oreeon  State  Highway  Depart- 
ment. Pendleton.  Ore.,  has  resigned  to 
take  up  farming  at  Lewistow-n,   Mont. 

Carman,  Edwin  S.,  of  Cleveland, 
Ohio,  in  a  mail  ballot  of  the_  American 
Society  of  Mechanical  Engineers  was 
elected  president  of  that  society,  to 
succeed  Major  Fred  J.  Miller. 

Winslow,  Col.  C.  Eleleth.  who  has 
been  Pacific  Division  Engineer  and  Dis- 
trict Engineer  of  the  First  San  Fran- 
cisco District.  Corps  of  Engineers.  U. 
S.  A.,  has  been  transferred  to  New 
York  as  Corps  Area  engineer  of  the 
Second    Corps   Area. 

Macdonald.  K.  S.,  has  resigned  as 
town  engineer  of  Barrie.  Ont..  in  order 
to  accept  a  position  with  tlie  Hydro- 
Electric  Power  Commission  at  Paris, 
Ont. 

Shaw.  A.  W..  has  resigned  as  water 
works  superintendent  of  Brandon, 
Man.,  after  twenty  years'  service  jn 
that   department. 


Foreman.  A.  E..  of  Victoria.  B.  C, 
has  resigned  as  chief  engineer  of  the 
British  Columbia  Department  of  Pub- 
lic vv  o"ks  in  order  to  join  a  business 
organization  in  V'anc(-)uver. 

Thieriault,  L.  L.,  has  resigned  as 
town  manager  of  Edmundson,  N.  B., 
and  has  resumed  his  former  position 
as  division  engineer  on  the  staff  of 
the  New  Brunswick  Department  of 
I  ublic  Works,  under  B.  M.  Hill,  chief 
engineer  of  highways. 

Hogg,  T.  H.,  reputy  chief  hydraulic 
engineer  of  the  Hydro-Electric  Power 
Commission  of  Ontario,  and  J.  J. 
Traill,  assistant  hydraulic  engineer  of 
the  same  commission,  have  been  ap- 
pointed members  of  the  Senate,  Uni- 
versity of  Toronto,  to  represent  the 
Kaculty  of  Ai)plied  Science  and  Engi- 
neering. Dr.  George  G.  Nassmith,  con- 
sulting engineer.  Tv_>ronto,  has  been 
ilected  to  a  similar  position  to  repre- 
sent   University    College. 

Moore,  H.  J.,  who  was  formerly  con- 
nected with  the  Queen  Victoria  Niag- 
ara Park  Commission  in  the  capacity 
of  highway  forester,  is  now  filling  a 
similar  position  with  the  Ontario  High- 
ways  Department. 

Chace,  W.  G..  and  Fellowes,  Lyon 
F.,  have  been  appointed  as  consulting 
engineers  to  the  Saskatchewan  Water 
Commission. 

Reaburn,  D.  L.,  formerly  superin- 
tendent of  Mount  Rainier  National 
Park,  has  been  appointed  superinten- 
dent of  the  Grand  Canyon  National 
Park. 

Nyman,  Carl,  forn.erly  resident  en- 
gineer. State  Road  Commission,  Utah, 
has  resigned  to  enter  private  practice 
in  general  engineering  in  the  coal  fields. 
of  Carbon  County,  Utah,  with  head- 
quarters at  Castlegate. 

Clements.  V.  H.,  has  taken  a  po- 
sition as  assistant  engineer  in  the  of- 
fice of  the  Irrigation  Engineer,  Bureau 
of  Public  Roads  and  Rural  Engineer- 
ing, U.  S.  Department  of  Agriculture, 
San  Antonio,  Texas. 

Muth,  Frank.  Manitowoc,  Wis.,  has 
resigned  as  highway  commissioner  of 
Manitowoc  County  to  engage  in  high- 
way and  bridge  contracting. 

Markwart,  A.  H.,  a  member  of  the 
firm  of  Galloway  &  Markwart,  con- 
sulting engineers,  San  Francisco,  has 
been  appointed  director  of  engineering 
with  the  Pacific  Gas  &  Electric  Co., 
San  Francisco,  and  will  have  supervi- 
sion over  the  organization's  hydraulic, 
production,  transmission  and  distribu- 
tion engineers,  and  also  have  produc- 
tion, transmission  and  distribution  en- 
gineers, and  also  have  charge  of  de- 
signs on  all  company  plants  and  equip- 
ment. 

Haasler.  John  J.,  formerly  office  en- 
gineer, Nueces  County  Highway. 
Texas,  has  accepted  a  position  as  field 
engineer  w-ith  the  Power  Department 
of  San  Antonio,  Texas. 

Johnson,  J.  G.,  formerly  with  the 
Milwaukee  Gas  Light  Co.,  and  engi- 
neering inspector  of  the  Milwaukee 
Sewerage  Commission,  has  been  en- 
gaged as  city  engineer  and  superin- 
tendent of  water  works,  Milwaukee. 
Wis. 
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Coiistr II cling  Asphalt  Block  Pavement 

on  Bronx  Parkway 

On  this  job  the  contractor  is  using  an  unusually  complete  and  up-to-date  out- 
fit of  labor-saving  appliances  for  all  phases  of  the  work,  from  grading  to  final 

laying  of  blocks. 


'I  lu'  l)r()ii.\  l\i\cr  Tarkway  Reservation,  now  in 
course  oi  construction,  extends  from  Bronx  Park, 
Borough  of  the  I-?ronx,  New  York  City,  to  Ken- 
sico  Dam,  W'esUhester  county,  N.  Y.,  a  distance 
of  about  I5yj  miles. 

During"  the  past  summer  a  stretch  of  asphalt 
block  pavement  has  been  laid  for  the  Bronx  Park- 
way Commission  by  the  Hastings  Pavement  Co., 
the  contract  extending  from  Crane  road.  Scars- 
dale,  to  just  inside  the  southern  boundary  of 
White  Plains,  a  total  distance  of  about  13,000 
feet,  the  area  of  the  pavement  laid  being  about 
57,000  square  yards.  I'he  concrete  base  for  this 
work  was  completed  about  the  middle  of  Novem- 
ber and  the  laying  of  the  asphalt  blocks  was  with- 
in about  a  week  of  completion  on  the  date  at 
which  the  writer  visited  the  work,  November  19; 
except  that  at  three  points  breaks  were  left  in  the 


pa\emenl  at  stream  crossings  where  bridges  are 
now  being  built  and  fills  of  several  feet  depth  will 
ha\e  to  be  made  when  they  have  been  completed. 
The  base  throughout  is  of  concrete  mixed  1 :3  :6, 
5  inches  thick  at  the  sides  and  7  inches  thick  at 
the  center,  with  a  curb  2}i  inches  high  where  the 
land  slopes  away  from  the  road,  and  5^  inches 
high  where  it  slopes  up  from  the  road ;  the  former 
bringing  the  curb  practically  flush  with  the  pave- 
ment surface  and  thus  permitting  the  rain  water 
to  flow  off  onto  the  ground,  while  the  higher  curb 
provides  a  gutter  3  inches  in  depth  for  carrying  off 
the  storm  water;  storm  water  inlets  being  pro- 
vided at  intervals  of  about  300  feet  and  discharg- 
ing into  the  Bronx  river,  which  lies  quite  close  to 
the  roadway  throughout  most  of  the  work.  The 
surface  is  of  standard  asphalt  blocks,  2  inches 
thick,  5  inches  wide  and  12  inches  long,  laid  on 


LAYING  CONCRETE   BASE  FOR   ASPHALT  BLOCK  OX  BRONX   PARKWAY 
rriictractor   takes   stone    from    loader   at    the    left,    then    sand    from   a    loader   just    beyond   the   picture   at    the   left,   then   runs   to   one   of 
the    two    mixers    seen    in    the    background    and    dumps    directly    into    loading    skip. 
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KEYSTONE    E.KCAVATOR    GRADING   ON    BRONX    PARKWAY 


LOADING    STONE    BY    HAISS    LOADER    INTO    CLARK   TRUCTRACTOR 


a  )j-iiich  bed  of  cenictit  mortar  mixed  very  dry. 
Ihe  roadway  is  40  feet  wide  and  has  a  crown  of  5 
inches  on  tangents. 

The  sand  for  the  concrete  was  obtained  about 
two  miles  from  the  work  and  was  loaded  into  auto 
trucks  by  means  of  a  Haiss  "Path  Digging" 
wagon  loader,  which  was  able  to  load  a  five-yard 
truck  in  about  five  minutes.  The  sand  was  dumped 
along  the  sub-grade  in  piles  at  the  proper  intervals 
along  one  side  of  the  road.  Stone,  which  was  ob- 
tained from  the  Hudson  River  Quarries,  trans- 
ported to  Hastings-on-Hudson  in  barges  and 
hauled  to  the  work  by  motor  trucks,  was  piled 
along  the  opposite  side  of  the  road  about  midway 
between  sand  piles.  A  Haiss  wagon  loader  was 
stationed  at  the  sand  pile  and  another  at  the  stone 
pile,  and  these  loaded  Clark  Tructractors  from 
measuring  hoppers  supported  on  each  loader, 
which  Tructractors  carried  the  aggregate  to  a  con- 
crete mixer  about  fifty  feet 
away.  The  empty  Tructrac- 
tor  comes  down  one  side  of 
the  roadway  and  receives  its 
charge  of  sand,  then  crosses 
to  the  other  loader  and  re- 
ceives its  charge  of  stone, 
and  then  returns  to  the  mixer 
on  that  side  of  the  roadway. 
This  prevents  any  interfer- 
ence of  the  Tructractors  with 
each  other.  Due  to  the  width 
of  the  road,  two  concrete 
mixers  operating  side  by  side 
were  used  and  the  three 
Tructractors  kept  these  in 
continuous  operation,  carry- 
ing a  half  cubic  yard  of  mate- 
rial in  each  load.  When  the 
work  was  running  smoothly, 
each  Tructractor  would  de- 


LAYING    CONCRETE    BASE    AND    EDGING    ON    BRONX    PARKWAY 
Concrete  mixers   in   the   foreground;   wagon   Joader  and   tructractor   in  background 
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liver  ;i  half  yard  a  iirmutc,  or  ahoiit  one  yard  to 
lacli  mixer  lOr  each  one  and  oiie-lhird  iiiiiuilcs. 
I  h(  I  1  lutrailor  disehar^jed  its  U)ad  of  eonihincd 
saml  and  stone  inlo  the  power  h)a(ler  and  at  the 
same  time  a  l)a^  of  cement  was  emptied  onto  the 
aj4>;re^ate  and  thi-  loader  was  immediately  raised 
and  disiharj^ed  into  the  mixinj^  haml.  'The  two 
I'oote  eoiurete  mixers  were  self-propelled. 

riu-  iiuniher  of  laborers  recjuired  was  three  for 
the  two  loaders,  one  for  each  of  the  three  'J'ruc- 
traetors,  two  handlinjj^  cement,  an<l  ten  in  the 
j^^anj^s  of  the  two  mixers,  making  a  tola!  of  cij^ht- 
een  laborers  on  tlu'  work. 

W'ati'r  for  the  concrete  was  obtained  very  con- 
veniently from  (he  liidn.x  river,  which  at  most 
places  was  within  one  hundred  feet  of  the  road- 
waN',  bein}4  [)umped  through  an  inch  and  a  half 
pi[)e  by  a  small  gasoline  pump. 

After  the  concrete  had  set  sufficiently,  the  as- 
phalt blocks  were  laid.  In  this  work  a  gang  of 
from  forty  to  forty-five  men  was  used.  The  blocks 
were  piled  along  the  side  of  the  roadway  and 
were  conveyed  to  the  layers  by  means  of  two 
gravity  carriers  and  eighteen  laborers,  who  sup- 
plied the  three  expert  block  layers.  The  blocks 
were  laid  on  a  one-half-inch  mortar  bed,  cement 
being  mixed  with  the  sand  in  the  proportion  of 
one  to  four,  a  fY)ote  mixer  was  used  for  mixing 
the  sand  and  cement.  The  bags  of  cement  were 
brought  to  the  work  in  Tructractors,  twenty  bags 
to  a  load,  and  the  sand  was  brought  from  the 
sand  bank  by  motor  trucks. 

The  sand  and  cement  mixture  was  spread  care- 
fully for  the  base.  At  intervals  of  about  fifteen 
feet  thin  steel  plates  four  inches  wide  and  ^  inch 
thick  were  set  carefully  to  the  surface  desired  for 
the  mortar  bed  by  means  of  ordinates  measured 
from  a  cord  draw'n  tight  across  the  road.     Mortar 


I.OADI.NC;    SANJJ    AT    SA.M>    i'JT    IN    VVHITh    f'l.AINS 

Screen    and    gravel    deflector    supported    from    top    of    Maiss 
wagon    loader 

was  Spread  between  these  lines  of  steel  plates  and 
a  4-inch  steel  channel  was  drawn  across  the  road, 
the  two  ends  resting  on  the  two  lines  of  steel 
plates,  as  a  template  for  surfacing  the  sand 
cushion.  In  the  mixing,  a  small  amount  of  water 
had  been  added  to  the  mortar,  and  after  surfacing 
with  the  template  this  was  so  thoroughly  com- 
pacted that  walking  upon  it  would  leave  foot- 
prints depressed  only  a  small  fraction  of  an  inch. 
Following  the  surfacing  of  the  mortar  bed  by  the 
template,  the  steel  bands  were  removed,  the  de- 
pressions from  which  they  were  removed  were 
leveled  off,  and  by  means  of  a  small  hand  tem- 
plate with  a  shoulder  for  riding  on  the  top  of  the 


STRIKING    OFF    THE    MORTAR    BED   AND    LAYING    BLOCKS. 
The   steel   plates   used   as  a  template,   the   I-beam   screed   and   the   gutter   screed   used   for   finishing  mortar  surface  at  joints   are   plainly 

visible. 
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LAYING   ASPHALT   BLOCKS  ON   A  .'0F(~)OT   ROADWAY 
Blocks     delivered     by     Mathew's     gr.Tvity     carrier 

curb,  the  cushion  along  the  gutter  space  was  care- 
fully graded.  Immediately  following  this,  the 
blocks  were  laid  and  a  short  distance  behind  this 
fine  sand  was  spread  in  a  thin  layer  over  the  sur- 
face and  brushed  into  the  joints.  At  intervals  of 
fifteen  feet  along  the  center  line  of  the  pavement 
a  row  of  anchor  blocks  was  laid,  each  anchor 
block  being  provided  with  a  steel  band  set  in  the 
bottom  of  the  block  so  as  to  extend  about  a  half 
inch  into  the  mortar  bed.  These  anchor  blocks 
prevent  the  "creeping"  of  the  pavement,  which 
formerly  gave  much  trouble  with  this  type  of 
pavement. 

The  men  employed  on  the  laying  of  the  asphalt 
blocks    consisted    ordinarily    of    the    following: 
Three  men  cleaning  the  base  ahead  of  the  block 
laying,  piling  sand,  etc. ;  one  with  a  pick  removing 
protruding  stones  and  other  high  spots  in  the  base. 
At  the  sand-cement  mixer,  one  man  handling  ce- 
ment bags,  one  operating  the  mixer,  three  shovel- 
ing sand  and  two  with  wheelbarrows  carrying  the 
material  to  place;  five  men  leveling  off  the  sand 
cushion  and  surfacing  it  with  the  template ;  two 
men  setting  the  steel  bands 
for    surfacing    the    cushion ; 
eighteen       men       delivering 
blocks  to  three  brick  layers, 
and  two  other  layers  setting 
in  fillers  along  curbs,  assisted 
by  two  men  cutting  blocks 
to  the  necessary  length  ;  three 
men  screening,  wheeling  and 
spreading  sand  on  top  of  the 
blocks.     In  addition  was  the 
driver    operating    the    True- 
tractor    which    brought    the 
cement  and  two  on  the  sand 
truck.     This  gives  a  total  of 
forty-seven  men  and  a  fore- 
man.    This  gang  laid  about 
three  hundred  feet  a  day  of 
forty-foot  roadway.    The  ap- 
pliances  used   on   this  w^ork 
consisted  of  the  Foote  mixer 
preparing  the  sand  cushion, 
two    Mathew's   gravity   con- 
veyors, the  Tructractor,  the 
automobile  truck  and  two  or 
three    McGowan    "transvey- 
ors,"    a    small     hand    truck 


which  was  used  for  carrying  packages  of  cement 
bags  and  any  other  materials  too  heavy  for  the 
hand,  but  not  heavy  or  bulky  enough  to  require  a 
truck. 

Kngineering  and  construction  work  of  Bronx 
Parkway  Commission  is  under  the  supervision  of 
Jay  Downer,  engineer  and  secretary;  L.  Ci.  Hol- 
leran  is  deputy  chief  engineer,  and  Chester  A. 
(iarfield  is  field  assistant  engineer  in  charge  of 
construction  contracts. 

Leslie  B.  Farr  was  general  superintendent  for 
the  contractor,  assisted  by  Superintendent  H.  P. 
Halstead;  George  W.  Mclndoe  is  chief  engineer 
of  construction  for  the  contractors,  the  Hastings 
Pavement  Company. 


Force  Account  Paving  in 
St.  Pavil 


More  than  two  hundred  thousand  dollars' 

worth  done  last  year.  Fifteen  to  twenty-five 

per  cent  saved  over  lowest  bids. 


The  Department  of  Public  Works  of  St.  Paul, 
Minn.,  does  more  or  less  paving  work  by  force  ac- 
count, when  it  estimates  that  it  can  do  so  at  less  than 
the  lowest  contractor's  bid  or  when  no  bids  are  re- 
ceived. In  a  report  dated  April  '.i,  1920,  Oscar 
Claussen,  chief  engineer  of  the  department,  re- 
pc^rted  that  during  the  previous  year  five  pavements 
had  been  laid  by  force  account  at  a  total  cost  of 
S'it»0..')8T.  For  three  of  these  no  bids  were  received. 
Of  the  other  two, one  cost  $70,861,  while  the  lowest 
hid.  plus  2  per  cent  for  cost  of  city  inspection,  was 
''^S-^,;')?!,  or  1('».52  per  cent  higher  than  the  actual 
cost.     On  the  other  pavement  the  actual  cost  was 


LAYING  ASPHALT  BLOCKS 

Machine    for    cuttinif    closers    for    courses    at    riffht;    bottoms    of    anchor    blocks    shown 
foreground.    Mortar    mixer    faintly    visible    in    background 


in    right 
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$1".', (■>(>'.'  ;iii(l  tlic  ((Mitr.-utois  l)i(l  plus  ".'  per  ccnl  for 
inspi'iliim  was  $1(1, '.'Oil,  a  saviuj^'  of  >'^;i,"in,  or  'iS 
per  iciil  I  lie  lij^nircs  of  aclual  cost  incliKk-  '^  cents 
per  s((iiarc  yard  for  hricU  and  crrosotcd  pavements 
and  l(>  icnts  per  s(Hi;irc  yard  for  ;isplialt  pavements 
Id  in\ci  (l(  |ii  ccialiiin  ol  ((luipmcn! ,  tlic  lol;il  amount 
rliari4C(l  id  drpnciatii  mi  Ihiu}^^  $I,1",'^. 

Since  IIM")  the  .averaf^e  \)V\cv  paid  loi  liiiik  i)a\c 
ments  li.is  increased  from  $V.*.'"  per  s(|u.ire  yard  to 
$').'<-'">.  and  as|)lialt  |).i\  (inents  li;i\c  increased  from 
$!.(;;  to  S;;.-.'!);  the  increase  from  I:M'.i  to  I't'.'O  hav- 
ing' been  fr(im*$."!. ."!.'>  to  $•"■). 'i">  ;iiid  fiom  $'.'.. S'j  to 
$.■{.■.'(•.  I)i-inj^'  in  each  case  the  greatest  increase  ot 
any   twehc  month   period. 

'\'\]r  cil\  liad  owned  and  dpcialcd  for  making 
asphah  rep.airs  a  poitahK-  .ispli.dt  i)l.ant  with  a  ca- 
pacity of  Mio  s(|uare  yards,  hut  durinj^  the  year  this 
was  sold  to  ;i  pavin}^^  contractor  for  $;{,U()U,  and 
all  repair  wori<  was  done  witli  an  \'\  1).  Cummer  & 
Son  pl.ant  which  has  a  daily  capacity  of  1,100  square 
yards  and  it  was  {)lanne(l  to  purchase  a  new  i)lant 
of  'i,()00  s(|uare  yards  capacity,  'i'he  Cummer  plant 
turned  out  .")!•,  I(i.')  scjuare  yards  of  cut-out  work  and 
."),S;)0  s(]uare  yards  of  burner  work  during  the  sea- 
son. ( )f  tills  l,(i  !1)  square  yards  was  for  public 
service  corporations,  largely  repairing  cuts' of  small 
area,  and  these  were  charged  $2.25  a  square  yard 
up  to  September  1st  when  the  price  was  increased 
to  $2. To.  Work  was  also  done  for  the  street  rail- 
way company,  which  was  charged  $1.50  for  burner 
work,  $1.75  for  sheet  asphalt  cut-out  work,  and 
$1.50  for  asphaltic  concrete  cut-out  work  until  Sep- 
tember 1st  when  the  charge  was  increased  to  $2.85 
for  sheet  asphalt  cut-out  work.  The  above  charges 
are  based  on  actual  cost  of  labor  and  material  plus 
an  estimated  cost  for  general  supervision,  account- 
ing, repairs,  depreciation,  insurance  and  interest  on 
the  asphalt  plant,  and  was  accei)ted  as  satisfactory. 
The  cost  for  the  year  of  plant  operation,  material 
and  hauling  to  the  street  was  $97, 027. 

The  total  area  of  asphalt  pavements  on  which  re- 
pairs were  made,  that  is,  the  original  contract  areas 
on  the  city's  portion  of  the  street,  was  353,121 
square  yards.  The  area  of  repairs  actually  made 
was  54,044  square  yards,  or  15.5  per  cent  of  the 
original  contract  area.  The  average  cost  per  square 
yard  of  original  area  was  15  cents.  The  total  area 
of  asphalt  pavement  on  which  repairs  were  made 
for  the  street  railway  company  was  47,364  square 
yards,  of  which  15  per  cent  was  repaired,  at  an 
average  cost  per  square  y^rd  of  original  area  of 
17.6  cents. 


New  York-Staten  Island  Tunnel 

New  interest  is  now  being  taken  in  the  long- 
proposed  plan  for  a  freight  tunnel  to  connect 
.Staten  Island  with  the  mainland.  The  activity 
during  and  subsequent  to  the  war  of  several  im- 
portant shipbuilding  plants  on  the  island,  the  con- 
tinued growth  of  the  large  warehouse  and  docks 
established  on  the  east  shore  of  the  island,  and  the 
construction  now  far  advanced  of  12  large  mu- 
nicipal piers  in  the  upper  bay,  increase  the  neces- 
sity for  freight  communications  with  the  mainland 
and  with  New  York  City  and  justify  special  at- 


tention   now    being    gi\cn    to    the    subject    by    ih^* 
.Staten   Island  (  haniber  of  (  Ummerce. 

Various  plans  and  locations  have  been  infjjjosed 
and  committees  oi  engineers,  real  estate  men  and 
connnercial  interests  have  from  time  to  time  been 
.appointed  to  report  on  the  subject.  The  last  prrip- 
ositioii  is  to  discard  the  lines  suggested  to  J'ay 
kidj^e  or  to  .Manhattan  and  to  construct  a  tunnel 
from  the  .Municipal  piers  to  a  point  on  the  Kill 
where  it  can  make  a  comparatively  narrow  sub- 
marine crossing  to  the  Jersey  shrjre  and  connect 
there  with  the  Pennsylvania,  the  Central  Railroad 
of  New  Jersey,  the  Lehigh  Valley,  the  Reading, 
the  lialtimore  &  (Jhio,  and  llie  Lackawanna  roads. 
Sj)ecial  arrangement  in  harmony  with  the  Con- 
necting Railroafl,  Hellgate  bridge  and  lines  across 
the  P>ronx  to  the  (ireenville  yarfls  and  shortened 
car  Hoat  ferries  will  make  much  more  available 
for  New  ^'ork  and  the  l-irooklyn  and  Jersey  ware- 
houses and  piers  a  large  amount  of  business  that 
can  be  most  advantageously  handled  in  Staten 
Island.  The  estimates  for  the  new  plans  have 
not  been  made  public,  but  it  is  known  that  there 
are  no  serious  physical  obstacles,  that  the  land  and 
river  tunnels  can  be  driven  readily  by  advanced 
methods,  and  that  the  right  of  way  and  terminals 
can  easily  be  secured  on  Staten  Island. 


280  Mile  Road   Contract 

Work  was  begun  on  November  12  on  a  con- 
tract held  by  Twohy  Bros,  for  the  construction 
of  280  miles  of  16-foot  concrete  road  in  Maricopa 
county,  Arizona.  The  contractor  expects  to  build 
the  entire  length  of  road  in  three  years,  and  com- 
plete the  entire  contract  with  only  eight  set-ups 
of  his  material  plant.  This  is  made  possible  by 
the  fact  that  a  considerable  part  of  the  280  miles 
consists  of  an  interconnected  gridiron  layout  of 
roads  lying  northwest  and  southeast  of  the  city 
of  Phoenix. 

The  contractor  is  using  the  most  modern  meth- 
ods in  every  branch  of  the  operation.  His  equip- 
ment represents  an  investment  of  nearly  one-half 
million  dollars,  and  includes  four  Lakewood  14-E 
gasoline  pavers  with  batch  transfers,  18  miles 
of  narrow-gage  track  with  twelve  six-ton  gasoline 
locomotives,  216  Lakewood  road  cars  complete 
with  batch  boxes  and  cement  compartments,  eight 
double-truck  cars,  four  finishing  machines,  two 
bulk  cement  handling  plants,  each  with  a  capacity 
of  900  barrels  a  day,  800  scarifiers  and  one  clam- 
shell bucket.  At  present  two  mixers  are  operat- 
ing from  one  material  plant  and  turning  out  con- 
crete at  the  rate  of  1,300  lineal  feet  a  day,  and  it 
is  proposed  to  lay  with  these  the  first  forty-one 
miles  of  road  before  the  material  trestle  and  ce- 
ment shed  are  moved.  One  mixer  is  seven  miles 
from  the  material  plant  and  the  other  is  two  miles. 
A  second  material  plant  is  to  be  ready  for  opera- 
tion about  January  1. 

The  materials  are  delivered  in  bottom-dump 
railroad  cars  which  are  shunted  on  top  of  a  trestle 
and  dumped  directly  into  bunkers  under  the  tres- 
tle, from  which  the  materials  are  loaded  by  grav- 
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izt'd  in  the  wartime  period,  when  the 
road  work  was  in  progress,  special 
precautions  were  observed  and  the 
cables  were  temporarily  transferred 
to  poles  while  a  trench  was  blasted 
for  their  permanent  installation. 


ORKilNAL    BITI:M1N0L'S    M.ACADAM    SURFACE    OF    PHILAI)Er,PHIA    PIKE. 

ON  MAIN  LINE  FROM  PHILADELPHIA  TO  WASHIN(;T()N.     FAILURE 

DUE      TO      I'OOR      SUBCRADE     ANU     HEAVY     TRAFFIC     OF 

COVERNMENT    CONVOYS 

ity  into  tip-over  batch  boxes.  The 
sand  and  gravel  are  obtained  from 
'I'empe,  where  the  contractor  has  in- 
stalled a  washing  and  screening 
plant  having  a  capacity  of  1,500  yards 
a  day.  Cement  is  received  in  bulk 
and  is  unloaded  by  means  of  a  Drac- 
co  vacuum  plant.  From  the  time  it 
is  loaded  into  the  railroad  cars  none 
of  the  concrete  material  touches  the 
ground  until  it  is  placed  on  the  road 
as  concrete. 


Deepening    the    Delaware 
River 

The  project  of  deepening  the  Dela- 
ware river  from  Philadelphia  to  the 
sea  so  as  to  provide  a  channel  35  feet 
deep  at  mean  low  water  and  800  feet 
wide  is  now  more  than  half  com- 
pleted. There  still  remains  to  be  re- 
moved about  24,000,000  yards  of 
dredging  and  80,000  yards  of  rock 
excavation,  in  addition  to  the  con- 
struction of  dykes,  bulkheads  and 
other  improvements. 


The  Philadelphia  Pike 

One  of  the  most  traveled  roads  in 
Delaware  is  the  Philadelphia   Pike, 
which  carries  a  very  large  and  heavy 
trafific  of  automobiles   and   auto   trucks  between 
Wilmington  and  Philadelphia. 

.At  the  Wilmington  end  the  grades  were  steep 
and  the  surface  poor  and  in  1918  a  contract  was 
let  for  rebuilding  3.7  miles  there  with  a  19-foot 
brick  pavement  on  a  concrete  base  with  pene- 
tration macadam  shoulders.  The  work  involved 
heavy  rock  excavation  and  was  impeded  by  traf- 
fic, by  delay  in  securing  materials,  by  transpor- 
tation embargoes  by  rulings  of  the  United  States 
Highway  Council  and  the  Capital  Issues  Commit- 
tee, yet  it  was  never  completely  shut  down,  and 
was  executed  for  $92,000  per  mile. 

The  grade  was  reduced  one-half  by  cutting  off 
the  top  of  Penny  Hill  by  the  excavation  of  5,000 
yards  of  rock  blasted  out  of  a  cut  45  feet  wide 
and  12j/4  feet  deep. 

A  census  of  traffic  during  construction  showed 
from  2,000  to  6,000  motor  vehicles  per  day,  aver- 
aging 3,000,  and  increasing  75  per  cent  in  one 
year. 

As  the  New  York-Washington  telephone  ca- 
bles, carrying  government  business,  were  installed 
on  this  road  and  it  was  imperative  that  their  serv- 
ice should  not  be  interrupted,  impaired  or  jeopard- 


FINISHED    18- foot    VITRIFIED    BRICK    PAVEMENT    ON    PHILADELPHIA 
PIKE,  NEAR  WILMINGTON 


E.XCAVATING    TRENCH    FOR    NEW    YORK-WASHINGTON 
TELEPHONE  CABLE 
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Width  of  lioadways 

Review  of  earlier  ideas  and  conclusions  in 
the  light  of  the  increasing  sizes  and  num- 
bers of  auto  vehicles.    Suggested  standards 
for  different  conditions. 


I  he  (ltii.i"miii;ilii)n  of  roadway  width.s  is  not  a 
mailer  susceptible  of  exact  scientific  treatment,  as 
se\  era!  rather  indcU'rminate  factors  enter  into  it. 
The  subject  has  been  widely  discussed  and  not 
much  that  is  new  can  be  added,  but  a  review  is 
warranted,  esi)ecially  because  of  the  development 
of  niotor-dri\en  vehicles. 

Kconomy  demands  that  roadways  have  no 
greater  width  than  is  necessary,  in  order  to  save 
construction  costs,  while  too  narrow  width  may 
be  ultimately  uneconomical  by  compellin|^  later 
reconstruction  in  order  to  meet  the  demands  of 
traffic.  Uneconomical  width  of  roadway  may  have 
been  caused  by  the  adoption  of  some  arbitrary 
rule  fixing-  the  relation  between  width  of  roadway 
and  distance  between  property  lines,  or  by  under- 
estimating- the  future  growth  of  traffic,  or  the  lay- 
ing of  street  railway  tracks  through  streets  where 
they  had  not  been  contemplated. 

The  correction  of  the  difficulties  brought  about 
by  providing  too  narrow  a  roadway  involves  a 
reconstruction  or  -widening,  generally  at  very 
great  cost,  and  hindrance  or  annoyance  to  public 
travel  in  the  meantime.  The  appearance  of  the 
road  may  be  one  of  the  determining  factors  in  de- 
ciding upon  its  width,  this  including  provision  for 
proper  width  of  sidewalks,  parking  strip  or  lawn 
on  one  or  both  sides  of  the  sidewalk,  etc.  This 
applies  principally  to  parkways,  boulevards  and 
certain  classes  of  residence  streets  where  beauty 
and  proportion  control  the  design  to  a  large  ex- 

'AbstrRct  of  Paper  before  the  American  Society  for  Municipal 
Improvements,  by  Robert  Hoffmann,  commissioner  and  chief 
engineer,   Cleveland,   Ohio. 
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WHILE  ROCK  EXCAVATED  WAS  BLASTED 

ALONG    THE    LINE 


Iciil.  I',\<ii  hcic  tlir  cxpcc  Icrl  tiaffii  shouhi  re- 
ceive (  i)Hsi(K-ration,  but  ils  subordination  to  other 
conditions  may  be  perfectly  logical  and  free  from 
criticism. 

i  he  (in.incial  aspect  of  roadway  widths  is  ap- 
|)ar(iil.  Should  the  road  building  jjrograms 
throughout  the  country  now  being  advfjcatcd  pro- 
gress t(j  the  jjoint  of  construction,  it  does  not 
seem  impossible  that  for  sr)mo  time  to  come  10,000 
miles  of  ])avement  will  be  constructed  annually. 
An  extra  foot  in  roadway  width  involves  an  ex- 
penditure of  from  $2,000  to  $3,0(XJ  a  mile  for  pave- 
ment under  present  conditions.  I''or  this  coun- 
try's entire  road  building  project,  therefore,  a  sum 
of  from  $20,fX)0,fXX)  to  $30,fXX),0fX)  becomes  in- 
volved annually  in  the  addition  or  rejection  of  a 
single  foot  of  roadway  wiflth.  'I'his  represents 
waste  if  the  extra  foot  in  width  is  unnecessary, 
but  means  ultimate  economy  if  the  additional  foot 
will  be  required  by  traffic. 

In  addition  to  the  unnecessary  cost,  unneces- 
sary removal  of  labor  and  material  from  useful 
application  elsewhere  is  to  be  regretted. 

A  too  narrow  roadway  may  result  in  slowing 
down  the  speed  of  traffic,  causing  accidents  due 
to  collisions,  or  by  vehicles  being  forced  off  the 
pavements,  and  in  bringing  about  a  general  cur- 
tailment of  the  usefulness  of  the  highway. 

The  size  of  the  vehicles,  the  speed  with  which 
they  are  to  be  driven  and  the  clearance  between 
passing  vehicles  that  must  be  provided,  all  are 
important  factors.  Passenger  vehicles  as  a  class 
may  be  assumed  to  have  a  maximum  over-all  width 
of  6  feet  and  trucks  of  8  feet.  There  seems  to  be 
a  natural  tendency  to-v\-ard  increasing  the  width  of 
trucks,  but  so  far  the  maximum  of  8  feet  seems 
satisfactory.  A  rapidly  moving  passenger  vehicle 
requires  greater  clearance  for  safety  than  a  slow 
vehicle.  A  provision  of  10  feet  would  seem  to  al- 
low adequate  clearance  for  all  vehicles  provided 
the  maximum  -width  of  trucks  does  not  exceed  8 
feet.  This  is  one  or  two  feet  wider  than  was 
formerly  advocated ;  but  seems  warranted  by  the 
increase  in  size  of  trucks. 

This  would  require  a  roadway  20  feet  wide  for 
two  lines  of  vehicles.  Some  state  roads  have  been 
built  14  feet  and  these  are  generally  found  alto- 
gether too  narrow,  while  16-foot  and  even  18-foot 
roadway  widths  are  being  abandoned  for  20-foot 
by  several  of  the  Eastern  states. 

The  length  of  vehicle  has  little  effect  upon  the 
width  of  tangents,  but  on  curves  should  be  al- 
lowed for  in  providing  the  additional  width  at 
these  points.  Where  long  vehicles  have  to  back 
to  the  side  of  the  road  in  order  to  load  or  unload, 
this  has  a  very  serious  effect  on  the  width.  Many 
trucks  are  25  feet  long  and  have  become  a  deter- 
mining factor  if  their  use  necessitates  backing  up 
to  the  curb  or  to  the  side  of  the  traveled  roadway. 

Ten  feet  would  seem  to  be  ample  width  for  a 
road-vv^ay  restricted  to  one  line  of  vehicles,  a  case 
which  seldom  occurs.  On  light-traffic  roads  where 
utmost  economy  must  be  practiced,  the  minimum 
width  must  generally  provide  for  two  lines  of  ve- 
hicles and  should  be  20  feet,  although  this  may 
be  reduced  to  16  feet  where  the  shoulders  are  so 
constructed  that  vehicles  can   safely  pass   each 
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other.  Ten  feet  width  for  each  line  of- vehicles  is 
recommended  as  applying^  to  all  moving-  vehicles, 
including  street  railway  cars,  with  7'/.  feet  for 
vehicles  parked  along  and  parallel  with  the  side  of 
the  road.  If  these  figures  be  assumed  as  fixed, 
the  problem  of  establishing  roadway  width  is  one 
of  determining  the  number  of  lines  of  moving 
and  standing  vehicles. 

In  making  such  determination,  the  growth  of 
traffic  must  be  considered  but  must  be  determined 
by  judgment  as  no  exact  data  can  be  obtained. 
It  is  well  known  that  the  improving  of  a  road  by 
proper  alignment,  easy  grades  and  a  smooth  sur- 
face invites  traffic,  bringing  to  such  road  a  far 
greater  number  of  vehicles  than  had  previously 
driven  over  it,  and  also  usually  new  building's 
which  in  turn  bring  added  traffic  in  both  trucks 
and  passenger  vehicles.  It  is  also  a  matter  of  nice 
judgment  to  determine  where  allowance  should 
be  made  for  vehicles  stopping  along  the  side  of 
the  roadway. 

The  author  offers  the  following  classification 
as  a  suggestion  of  roadway  width  in  accordance 
with  the  foregoing  ideas: 

(A)    City   streets    Having    Double    Street    Car   Tracks 

1.  Roadway  75  or  80  feet  in  widtli.  A  roadway  of  sucli 
width  will  accommodate  on  each  half  one  line  of  street 
cars,  two  lines  of  moving  traffic  and  one  line  of  standing 
vehicles ;  or  one  line  of  street  cars  and  three  lines  of  mov- 
ing traffic.  In  the  latter  case  the  80-foot  width  is  prefer- 
able. The  distance  between  property  lines  should  be  from 
106  to  120  feet. 

2.  Roadway  55  or  60  feet  in  width.  .A  roadway  of  such 
width  will  accommodate  on  each  half,  one  line  of  street 
cars,  one  line  of  moving  traffic  and  one  line  of  standing 
vehicles,  or  one  line  of  street  cars  and  two  lines  of  moving 
traffic.  In  the  latter  case  the  60-foot  width  is  preferable. 
The  distance  between  property  lines  should  be  from  80 
to  100  feet. 

.■{.  Roadway  40  feet  in  width.  A  roadwav  of  such  width 
will  accommodate  on  each  half  one  line  of  street  cars  and 
one  line  of  either  moving  traffic  or  standing  vehicles.  The 
distance  between  property  lines  should  be  at  least  60  feet. 

(B)  City  Streets  Having   No  Street   Car   Tracks 

1.  Roadway  40,  55  or  60  feet  in  width.  Same  condition 
as  for  streets  having  street  car  tracks,  except  that  line  of 
street  cars  is  replaced  by  line  of  moving  vehicles.  Ab- 
setice  of  street  car  tracks  will  frequently  permit  traffic 
going  in  one  direction  to  occupy  more  than  half  the  road- 
way. This  would  be  possible  when  traffic  is  periodically 
greater  in  one  direction  than  the  other. 

2.  Roadway  20  to  :i5  feet  in  width. — Residence  streets. 
.•\  roadway  of  such  width  will  accommodate  two  to  four 
lines  of  traffic  under  different  combinations  of  moving  and 
standing  vehicles.  The  distance  between  property  lines 
should  be  40  to  60  feet. 

(C)  Highways  Outside  of  Cities 

1.  Roadway  40  or  55  feet  in  width.  For  traffic  be- 
tween important  centers  of  population.  A  roadway  of 
such  width  will  accommodate  four  to  six  lines  of  traffic 
under  different  coml)inations  of  moving  and  standing 
vehicles. 

2.  Roadway  :H)  to  40  feet  in  width.  For  traffic  between 
centers  of  population  of  less  importance  than  the  forego- 
ing. A  roadway  of  such  width  will  accommodate  three 
or  four  lines  of  traffic  under  different  combinations  of 
moving  and  standing  vehicles. 

.'{.  Roadway  20  to  :{0  feet  in  width.  For  traffic  between 
cities  and  smaller  places  oi  between  important  smaller 
cities.  A  roadway  of  such  width  will  accommodate  two 
or  three  lines  of  traffic  under  different  combination^  of 
moving  and  standing  vehicles. 

4.  Roadway  16  to  20  feet  in  width. — Rural  highways. 
A  roadway  of  such  width  will  accommodate  two  lines  of 
traffic. 


5.     Roadways  H  to  10  feet  in  width.     Light  country  traf- 
fic where  earth  at  side  can  be  used  to  a  limited  extent. 
(D)   Streets  In   Small   Towns  and   Villages 

1.  Same  dassilicatioii  as  in  cities,  except  that  additional 
width  may  be  re(|uire(l  for  standing  vehicles  where  jjusi- 
ness  is  concentrated  on  few  streets,  so  as  to  permit  park- 
ing perpendicular  or  at  an  angle  to  the  curb.  Twenty  to 
twenty-five  feet  for  each  row  of  standing  vehicles  will  be 
(lesiral)le  in  this  case. 

It  must  also  be  decided  what  streets,  if  any,  are 
to  be  used  for  the  parking  or  storage  of  cars.  It 
may  be  necessary  to  so  design  roadway  widths 
that  the  greatest  number  of  cars  may  be  accom- 
modated within  a  limited  district,  which  may  re- 
(|uire  provision  for  cars  standing  at  an  angle  with 
the  curb. 


A  Watertight  Sewer 

I  nusually  good  construction  has  been  secured 
in  building  on  Ralph  avenue,  Brooklyn,  about 
3.000  feet  of  54-inch  circular  concrete  sanitary 
sewer  at  a  maximum  depth  of  10  feet  or  more 
below  ground-water  level  in  sandy  soil. 

Immediately  after  completion  the  amount  of 
leakage  in  the  whole  length  of  sewer  was  meas- 
ured and  found  to  be  only  14  quarts  in  40  seconds, 
not  nearly  enough  to  provide  full  flow  through  a 
'  j-inch  pipe.  No  waterproofing  solutions  or  fab- 
ric were  used  on  the  sewer,  which  was  a  part  of 
the  regular  contract  by  the  J.  F.  Cogan  Company, 
who  built  at  the  same  time  the  large  adjacent 
twin  storm-water  sewer  under  the  direction  of 
Arthur  J.  Griffin,  chief  engineer,  Bureau  of  Sew- 
ers, Borough  of  Brooklyn. 

The  invert  is  paved,  up  to  the  spring  line,  with 
selected  bricks,  the  upper  course  of  which,  on 
each  side,  was  omitted  and  when  the  arch  was 
concreted  this  space  was  filled  with  cement  mor- 
tar, also  covering  the  top  of  the  side  wall  and 
making  a  special  skewback  bed  for  the  fresh  con- 
crete. Although  large  quantities  of  ground  water 
were  encountered,  by  means  of  a  special  drainage 
channel  the  invert  concrete  was  kept  dry  until 
well  set.  The  concrete  was  mixed  with  great  care, 
and  was  wet  enough  to  flow  to  place  without 
thoveling.  It  was  1:2:4  mix,  without  lime  and 
was  made  chiefly  with  ^-inch  stone,  none  being 
larger  than  l^^-inch.  When  the  concrete  was 
found  to  lack  usual  plasticity  an  extra  bag  of  ce- 
ment per  batch  was  added  w^ith  good  results.  It 
was  not  rammed  or  rodded  but  was  puddled  with 
hoes  occasionally.  The  work  was  executed  under 
the  immediate  supervision  of  Assistant  Engineer 
I.  H.  Kirbv. 


Open   Shop  Makes  Heavy  Gains 

From  data  received  in  a  nation-wide  survey 
made  by  the  Iron  Trade  Review,  it  is  announced 
that  1,665  chambers  of  commerce  and  540  other 
organizations  in  247  cities  located  in  44  states  have 
undertaken  a  campaign  for  the  promotion  of  open 
shop  which  in  some  cases  takes  the  form  of  public 
demonstrations  to  secure  the  pledges  of  all  em- 
ployers to  the  open-shop  policy.  Among  the  or- 
ganizations pledged  are  23  national  trade  and  in- 
dustrial associations. 
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Convention  Attendance  by  City  Employees 

Practically  every  branch  of  inunicipal  work  which 
requires  specialized  information  for  its  proper  con- 
duct is  served  by  an  organization  such  as  the  water 
works  associations,  American  Society  for  Municipal 
Improvements,  firemen's  associations,  highway  asso- 
ciations. Association  of  Municipal  Electricians,  etc. 
Ought  municipalities  to  pay  the  expenses  of  its  em- 
ployees who  attend  these  conventions?  In  the  ma- 
jority of  cases,  we  believe,  the  expenses  are  so  paid, 
presumably  on  the  basis  that  the  information  and 
inspiration  obtained  at  these  conventions  will  result 
in  an  increased  efficiency  which  will  more  than  com- 
pensate for  the  money  spent. 

In  the  1910-1920  report  oi  Edward  E.  Wall, 
water  commissioner  of  St.  Louis,  he  states  that  these 
privileges  should  be  granted  and  the  expenses  paid 
by  the  city  of  having  its  representatives  at  these 
conventions  "where  the  advertising  value  is  appar- 
ent and  where  the  city  reaps  the  benefit  in  the  in- 
creased value  of  the  services  of  technical  men  whose 
ideas  have  been  broadened  and  whose  knowledge 
has  been  increased  through  association  and  ac- 
quaintance with  the  brightest  minds  in  the  country. 


vvli')  gather  together  for  tiie  purpose  of  exchanging 
ideas  at  these  national  meetings.     To  allow  the  city 
of  .St.  Louis  to  go  unrepresented  at  such  annual  con- 
ventions as  those  of   the  American   Water  Works 
Association,   American   i'ublic   Health   Association, 
American    Society    of    Civil    Engineers,    and    the 
Ainercan  Society  of  Mechanical  Engineers,  in  all  of 
which  organizations  the  St.  Louis  Water  Works  has 
been  well  anrl   favorably  known   for  years,  and  to 
whose   pnn-cedings  and   iniblicatifms   employees   of 
the  water  division   have  been   frequent  anrl  valued 
contrijjutors — {o   allow   the   active   participation   of 
the  city  of  St.  Louis  in  all  these  societies  to  lapse 
would  L<e  a  grave  mistake  and  would  entail  the  loss 
of  prestige  in  national  technical  circles  that  might 
never  be  regained.    The  amount  of  money  annually 
.spent  by  the  city  for  representation  at  these  meet- 
ings   is    insignificant    when    the    great    and    lasting 
benefit  of  such  national  advertising  is  considered." 
Tn  all  branches  of  human  activity  progress  is  be- 
ing made  so  rapidly  that  anyone  getting  rmt  oi  touch 
with    it    for    onb-    a    few    years   will    find    himself 
sadly  behind  the  times.     And  nothing  is  more  cer- 
tain to  give  a  man  a  definite  idea  of  recent  progress 
and   broaden   his   vision   than   attendance   at   these 
conventions,  and  the  city  whose  officials  and  higher 
employees  are  not  encouraged  to  take  advantage  of 
such  opportunities  is  bound  to  sufifer  in  the  efficiency 
of  the  services  rendered  it. 


Municipal  Bonds  in  Demand 

The  demand  for  municipal  bonds  during  No- 
vember resulted  in  more  favorable  terms  being  ob- 
tained by  states,  counties,  cities  and  towns,  which 
disposed  of  nearly  $50,000,000  worth  of  bonds  dur- 
ing the  month,  according  to  the  Daily  Bond  Buyer 
of  New  York. 

The  generally  unsettled  condition  of  business, 
the  slump  in  stocks  and  commodities,  and  the 
sharp  decline  in  money  rates  were  the  principal 
factors  in  increasing  the  attractiveness  to  pur- 
chasers of  high-grade  bonds.  Bonds  of  the  larger 
cities  which  for  several  months  have  been  offered 
at  prices  yielding  over  5  per  cent  are  now  selling 
on  an  income  basis  of  43^  to  5  per  cent,  with  the 
demand  greatly  exceeding  the  supply.  Indications 
are  that  municipal  bonds  will  increase  rather  than 
decrease  in  value  during  the  next  two  or  three 
months. 


The  Uselessness  of  Excessive  Wages 

In  a  recent  steam  shovel  job  in  New  York  City 
the  shovel  runner  was  able  to  demand  and  re- 
ceived a  wage  of  $164  per  week,  including  over- 
time. As  this  was  mor»  money  than  he  was 
capable  of  intelligently  or  usefully  expending,  he 
proceeded  regularly  every  Saturday  night  to  pur- 
chase a  costly  silk  shirt'  which  he  wore  the  fol- 
lowing day  and  on  Monday  cut  off  the  sleeves  and 
used  it  for  a  working  garment  during  the  week. 

Without  experience,  responsibilitv  or  efficiency 
justifying  a  half  even  of  the  enormous  wages 
which  he  received,  he  was  incapaole  of  making  a 
proper  use  of  them  and  they  simpiv  afforded  him 
opportunity  for  conspicuous  extravagance  even  if 
he  avoided  vicious  use  of  the  money.    It  might  Le 
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supposed  that,  realizing  the  profitable  nature  ot 
steam  shovel  work,  he  would  have  saved  his  earn- 
ings with  the  ambition  of  purchasing  a  steam 
shovel  and  thereby  establishing  himself  in  a  safe 
and  lucrative  business;  but  such  does  not  seem  to 
be  the  case  and  this  instance  only  illustrates  the 
universal  truth  that  any  large  excels  of  wage  paid 
over  what  is  actually  earned  and  the  man  is  ac- 
customed to  receiving  generally  results  in  serious 
injury  to  him  and  to  the  public,  not  only  in  en- 
couraging vice  and  extravagance  but  in  giving  an 
opportunity  for  idleness  and  almost  inevitably 
causing  dissatisfaction,  restlessness  and  unrelia- 
biiitv  ;  there  remaining  no  justifiable  reason  for 
paying  a  man  money  that  he  cannot  properly 
spend. 

Highway  Funds  For  1921 

Figures  at  hand  indicate  that  there  will  be 
available  next  vear  for  highway  purposes,  federal, 
state  and  county  founds  totaling  $1,500,(300.000.  It 
is  not  anticipated  that  this  sum  or  anything  like 
it  will  be  spent  in  1921,  but  the  amount  will  be 
available  and  as  much  of  it  can  be  spent  as  con- 
ditions will  permit  the  use  of  to  advantage. 

In  Xovenibcr  the  voters  approved  the  issuing 
of  $60,000,000  worth  of  bonds  bv  Missouri,  $75,- 
000.000  bv  Minnesota,  $50,000,000  bv  West  Vir- 
ginia. $5,000,000  by  Colorado  and  $2,000,000  by 
Idaho.  In  Virginia  an  act  was  approved  by  the 
voters  permitting  the  legislature  to  fix  the  amount 
of  a  highway  bond  issue  not  to  exceed  $50,000,000. 
In  Kansas  an  amendment  to  the  constitution  was 
adopted  permitting  the  state  to  pay  one-fourth  of 
the  cost  of  road  construction,  such  cost  not  to 
exceed  $10,000  a  mile  or  more  than  100  miles  in 
any  county.  California  had  previously  author- 
ized the  issue  of  $40,000,000  of  highway  bonds 
at  43/2  per  cent,  but  the  bonds  could  not  be  sold 
at  that  rate  of  interest  this  year,  and  at  the  le- 
ccnt  election  the  voters  approved  the  proposal 
to  permit  the  rate  to  be  raised  sufficiently  to  sell 
the  bonds,  with  a  limit  of  6  per  cent.  New  Jersey 
voted  $29000,000  in  bonds  to  pay  that  state's 
share  of  the  cost  of  the  vehicular  tunnel  beneath 
the  Hudson  river. 

In  four  states  proposed  highway  bond  issues 
were  defeated.  A  $20,000,000  bond  issue  in  Flor- 
ida and  $30,000,000  bond  issue  in  Washington 
were  defeated  because  it  was  the  intention  to  use 
motor  vehicle  registration  money  to  float  .the 
bond  issues,  and  this  was  opposed.  Montana  re- 
jected a  $15,000,000  bond  issue  and  New  Mexico 
a  $2,000,000  bond  issue,  the  latter  presumably 
because  it  had  been  opposed  i)y  offtcials  as  un- 
necessary. 

During  1919  California  voted  $40,000,000,  as 
alreadv  stated,  Oregon  voted  $12,500,000,  Nevada 
$1  OOO.'OOO,  South  Dakota  4,500,000  Wvoming  $2,- 
800,000,  Maine  $10,000,000.  Michigan  $50,000,000, 
and  Utah  $4,000,000.  Comparatively  little  of  this 
total  of  $124,800,000  voted  in  1919  has  yet  been 
spent. 


In  1920,  in  addition  to  the  sums  voted  at  the 
November  elections  as  stated  above,  Alabama  au- 
thorized $25,000,000,  Oregon  $10,000,000,  and 
Maryland  $3,000,000. 

In  addition  to  the  state  funds,  there  will  be 
about  $100,000,000  of  the  federal  aid  road  funds 
which  is  still  available.  More  than  $350,000,000 
was  provided  this  year  by  counties  of  32  of  the 
states  where  the  county  is  the  principal  unit  of 
road  building.  The  amounts  appropriated  this 
year  by  the  various  counties  are  shown  in  the  ac- 
companying table.  Perhaps  some  of  this  has  al- 
ready been  spent,  but  on  the  other  hand  there 
have  probably  been  other  sums  provided  for  by 
bond  issues  or  other  methods  of  raising  funds 
which  ha\c  been  omitted  in  the  tabulations. 

Alabama    $5,000,000 

Arizona    8,400,000 

Arkansas    2,400,000 

California 24,635,000 

Florida    1,515,000 

( leorgia    15,245,000 

Indiana    7,373,000 

Illinois    8,862,845 

Iowa    18,475,000 

Kansas    50,000 

Kentucky    1.700,000 

Louisiana    5,850,000 

Michigan    2,300,000 

Minnesota    12,800,000 

Mississippi    15,773,000 

Missouri    13,504,000 

Montana   6,283,000 

Nebraska    3,000,000 

Nevada    1,200,000 

New  Mexico   200,000 

North  Carolina   13,609,000 

Oklahoma    1,158,000 

Oregon    9,696,704 

Pennsylvania    21,337,553 

Rhode  Island   8,500,000 

Tennessee    7,185,000 

Texas    86,023,000 

\'ermont    2,766,000 

Washington    8,225.000 

West  Virginia  7,039,200 

Wisconsin    36,525.000 

Wyoming    2,800,000 

The  abo\c  figures  total  to  something  over  $1,- 
000,000,000.  In  addition  to  them  there  are  large 
sums  of  money  previously  appropriated  and  still 
a\ailable  to  be  spent  by  a  number  of  the  states 
prior  to  1919,  such  as  the  $60,000,000  voted  by 
Illinois  and  $50,000,000  by  Pennsylvania  in  1918, 
the  amounts  to  be  spent  by  Massachusetts,  New 
York  and  other  states  with  large  highway  con- 
struction programs.  Also  most  of  the  larger  cities 
have  extensive  paving  programs  for  next  year 
made  necessary  by  the  postponement  of  desirable 
work  during  the  past  year  or  two  of  high  prices. 
An  estimate  based  on  figures  at  hand  gives  the 
total  of  these  sums  available  for  expenditure  at 
half  a  billion  dollars,  which  will  be  spent  as 
soon  and  as  quickly  as  conditions  will  permit  the 
construction  to  be  carried  on. 
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Sub-Surface  Sewage  Disposal 


By  W.  A.  IlanlnilMifili 


The  author  has  compiled  and  compared  the  recommendations  of  a  num- 
ber of  state  boards  of  health  and  other  authorities  on  the  structural  details 
of  sub-surface  plants  as  well  as  area  and   kind   of   soil   necessary   to   secure 

satisfactory  results. 


In  tlu'  ordinaiN  small  home  sewage  treatment 
plain  and  ill  many  school  and  institutional 
plants  as  well — it  is  impossible  to  expect  that 
very  much  supervision,  care  or  maintenance  will 
be  given  after  installation.  The  septic  tank  works 
very  well  under  these  conditions,  better,  perhaps, 
than  might  be  expected;  but  the  final  disposal  of 
the  efiiuent  is  a  considerable  problem.  Sub-sur- 
face irrigation  is  usually  the  solution  for  those 
cases  where  contact  beds,  sprinkling  filters,  or 
sand  beds  cannot  be  used  on  account  of  the  neg- 
lect that  is  almost  certain  to  be  their  share  after 
they  have  been  turned  over  to  the  owners. 

Properly  installed,  sub-surface  drains  give  con- 
siderable satisfaction.  Improperly  installed,  a 
corresponding  amount  of  trouble  and  nuisance 
may  be  anticipated.  Very  many  local,  and  other, 
considerations  are  important  in  determining  what 
is  proper  or  improper  installation.  No  case  can 
be  judged  beforehand,  but  to  give  a  general  re- 


view of  the  field,  recfjmmcnrlations  of  various 
state  boards  of  health  and  other  authorities  are 
given  herewith. 

Louisiana,  in  the  Ouarterly  Bulletin  of  the 
.State  Hoard  of  Health  for  May.  1913  (the  latest 
available)  gives  the  following  recommendations: 
The  distribution  of  the  sewage  through  the  soil 
is  best  effected  by  lines  of  tile  drains  laid  with 
uncemented  joints  about  12  to  18  inches  below 
the  surface  of  the  ground.  The  lines  need  not  be 
straight,  but  should  follow  the  contours  of  the 
ground,  with  a  fall  of  2  or  3  inches  per  hundred 
feet.  I'he  area  required  for  this  treatment  de- 
pends, of  course,  on  the  nature  of  the  soil,  and 
may  be  determined  by  allowing  one-half  foot  of 
pipe  per  gallon  of  flow  per  day  in  sandy  soil, 
and  one  foot  in  fairly  dense  loam.  In  dense  or 
clayey  soils  the  absorptive  power  may  be  in- 
creased by  excavating  trenches  two  feet  wide 
and  a  couple  of  feet  below  proposed  grade  and 
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filling  these  with  a  porous  material,  such  as  cin- 
ders, gravel  or  sand.  In  extreme  cases  it  may 
be  necessary  to  underdrain  the  lines  with  tile 
drains.  In  very  sandy  soil,  one  line  may  be 
enough,  but  it  will  usually  be  better  to  place  the 
lines  three  feet  apart,  or  five  feet  in  dense  soils. 
The  ends  of  the  pipe  should  be  turned  upward  to 
permit  the  flow  of  air.  Two  systems  of  drains 
should  be  laid  and  operated  alternately,  a  week  at 
a  time.  In  sandy  soil,  tarred  paper  or  pieces  of 
pipe  of  a  larger  diameter  should  be  placed  around 
the  joints.  These  lines  of  tile  drains  should  not 
be  laid  within  a  hundred  feet  of  a  well. 

The  Virginia  Health  Bulletin  of  March,  1917, 
says :  The  area  selected  must  have  a  sandy  or 
gravelly  top  soil.  When  the  soil  is  heavy  clay 
or  impervious,  or  where  the  ground-water  level  is 
only  2  or  3  feet  below  the  surface,  the  system 
will  not  be  satisfactory.  Much  depends  upon 
how  accurately  the  distributing  lines  are  laid.  The 
grade  should  be  2  inches  per  100  feet.  Parallel 
lines  are  usually  spaced  4  feet  apart.  If  the  area 
is  not  to  be  plowed,  the  depth  of  the  trench  may 
be  reduced  to  12  to  15  inches.  The  3-inch  tile 
is  usually  best  unless  the  soil  is  heavy,  in  which 
case  the  4-inch  size  is  often  used.  A  space  of 
one-fourth  inch  is  left  at  each  joint  and,  to  pre- 
vent the  earth  falling  in,  the  joint  is  covered  with 
tar  paper  or  a  special  earthenware  cap.  Gravel 
or  cinders  may  be  placed  over  the  joints.  A 
double  system  of  underdrains  is  advocated.  The 
amount  of  tiling  required  depends  on  how  great 
is  the  volume  of  sewage  and  how  porous  the  soil. 
In  sandy  or  very  porous  soils,  provide  about  25 
feet  of  tiling  per  person  for  each  unit.  On  this 
basis,  for  five  people  125  feet  of  tile  in  e^ch  unit 
(or  a  total  of  250  feet)  would  be  required.  In 
more  compact  soils,  a  greater  amount  must  be 
provided,  often  as  much  as  50  to  75  feet  per  per- 
son per  unit.  The  lines  are  usually  from  50  to 
100  feet  in  length.  If  the  soil  is  quite  heavy,  the 
trenches  may  be  filled  with  cinders  or  gravel  to 
within  3  inches  of  the  top. 

Xcw  York  recommendations,  made  in  1918,  by 
Theodore  Horton,  state  sanitary  engineer,  state 
that,  while  no  definite  rule  can  be  given,  10  to  20 
feet  per  person  will  usually  suffice  in  sandy  soil; 
40  to  60  feet  per  person  in  light  loamy  soils ;  but 
in  clayey  soil  the  method  is  not  applicable.  Three 
or  four-inch  lines  arc  recommended,  laid  12  to  15 
inches  beneath  the  ground,  with  open  joints,  and 
the  tile  lines  laid  not  closer  than  4  feet.  The  grade 
is  suggested  as  6  inches  per  100  feet.  Especial 
care  is  recommended  in  protecting  the  joints,  so 
that  the  pipe  may  not  sift  full  of  earth  or  sand. 
Stress  is  also  laid  on  the  arrangement,  especially 
where  the  grade  is  steep,  and  the  recommended 
arrangements  arc  shown  in  the  accompanying 
sketch. 

Hoskins  and  Young,  writing  in  a  1918  issue  of 
the  Kansas  State  Board  of  Health  recommend  a 
grade  of  3  inches  per  100  feet,  and  depth  of  about 
18  inches.  If  the  soil  is  open  and  sandy,  200  feet 
will  be  sufficient  for  the  ordinary  residence,  while 
if  the  soil  is  of  closer  texture,  300,  400  or  more  feet 
will  be  necessary.    The  system  is  not  well  adapted 
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to  tight  and  retentive  clay  soils,  though  it  has 
been  used  successfully  for  a  time  under  such  con- 
ditions. One  or  more  lines  of  tile  may  be  used. 
In  case  more  than  a  single  line  is  used,  great  care 
should  be  taken  to  see  that  each  line  receives  its 
proper  share.  A  desirable,  though  costly,  modi- 
fication suitable  for  tight  soil  consists  of  a  trench 
about  four  feet  deep,  filling  the  lower  three  feet 
with  cinders  or  gravel,  and  then  laying  the  3-incb 
tiles  at  the  surface  of  this. 

The  present  attitude  of  the  North  Carolina 
State  Board  of  Health  is  that  conditions  vary  so 
much  in  the  different  portions  of  the  state  that 
any  recommendations  as  to  amount  are  too  gen- 
eral to  be  of  value.  In  a  bulletin  issued  in  1912, 
one  foot  or  slightly  more  of  4-inch  tile  for  each 
gallon  of  sewage  expected  daily  is  recommended. 
In  ordinary  soil,  4-inch  disposal  tile  may  be  used, 
while  in  loose,  porous  ground,  5-inch,  or  6-inch, 
pipe  works  well.    If  a  siphon  is  used,  the  capacity 
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of  the  till-  liiK-  should  he  Iroiii   lU  lo  50  per  cent 
more  than  t  he  siphon. 

Maryland    reeoininendations,    as    ^^iven    out    in 
I'^lO,  are  as  folknvs; 
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partinenl  ol  Agriculture,  recommends  an  outlet 
for  each  30  }4allons  of  siplion  dt)se,  with  the  ends 
of  the  lines  practically  Mat.  The  ends  of  the  runs 
should  be  vented.  The  capacity  of  the  tile  lines 
should  about  equal  the  sijihon  discharge. 

Frank  and  Khynus,  of  the  I'nited  States  Pub- 
lic Health  Se:\ice.  recommend  that  the  tile  sys- 
tem be  divided  into  two  parts,  issuing-  from  oppo- 
site sides  of  the  control  box.  The  piping  should 
be  of  3-inch  agricultural  tile  with  ends  spaced 
about  one-fourth  inch  apart.  The  length  of  trench 
necessary  per  person  varies  with  the  porosity  of 
the  soil,  but  40  lineal  feet  per  person  is  suggested 
as  a  conservative  figure.  Where  the  soil  possesses 
extreme  porosity  the  tile  may  be  laid  directly  in 
the  soil,  but  where  practicable,  and  where  there 
is  the  slightest  question  as  to  the  degree  of  poros- 
ity of  the  soil,  it  is  suggested  that  the  layer  of 
broken  stone  or  gravel  shown  in  th<;  illustration  be 
used  in  order  to  increase  the  life  of  the  trench. 
The  fiat  board  covering  the  pipe  is  intended  to 
prevent  the  upper  layer  of  the  soil  refill  from  find- 
ing, its .  way  into  and 
clogging  either  the  tile  e*'^^^ 


piping  or  the  lower  por-  board 
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tile  line  should  be  laid 
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carefullv  laid  with  a  grade  of  about  2  inches  per 
100  feet. 

Washington  (1916)  recommends  160  feet  per 
family,  with  a  fall  of  2  to  3  inches  per  100  feet.  Mis- 
sissippi (1913)  recommends  a  fall  of  one  inch  in 
25  feet.  Illinois  (1916)  suggests  that  tile  lines 
under  average  conditions  in  that  state  will  require 
about  100  feet  of  length  per  each  member  of  the 
household.  Gillespie  (1918)  gives  the  require- 
ments as  40  to  100  feet  of  tile  line  per  person,  with 
no  individual  line  over  100  feet  long,  and  no  lines 
within  6  feet  of  each  other.  The  fall  is  given  as 
2  inches  per  100  feet. 

The  1919  issue  of  the  Maine  Health  Bulletin 
carries  recommendations  by  Dr.  H.  D.  Evans,  as 


to  tr- alment  of  septic  tank  elilucnt.  He  states 
that  in  sandy  or  gravelly  soils,  which  are  the  best 
for  disposal  of  tank  etlluents,  there  should  be  al- 
lowed at  least  35  feel  of  open-joint  lateral  per  per- 
son. As  closer  grained  and  more  compact  soils 
are  employed,  the  length  per  person  must  be  in- 
creased, even  up  to  80  or  90  feet.  In  clay  forma- 
tions a  modification  of  the  system  must  be  used. 
The  laterals  should  be  spared  at  least  6  feet  apart, 
and  i)referably  double  that  distance.  The  depth 
of  tile  line  should  not  be  over  12  inches,  as  the 
bacterial  activity  of  the  soil  decreases  rapidly  be- 
low that  depth.  Where  only  clay  is  available,  it 
is  necessary  to  make  an  artificial  filter  bed. 
Trenches  42  inches  deep  are  dug  and  filled  to 
within  a  foot  of  the  top  with  cinder  or  other  por- 
ous material.  Sometimes  a  second  tile  line  in  the 
bottom  is  needed  to  carry  away  the  effluent. 

Ohio  (1916)  recommends  a  double  system,  each 
part  connected  to  its  own  siphon.  Each  part 
should  have  a  capacity  at  least  10  per  cent  in 
excess  of  the  effective  capacity  of  the  dosing 
chamber.  The  distributing  lines  may  be  6  or  8 
inches  in  diameter,  preferably  the  latter,  to  reduce 
the  cost  of  trenching.  The  use  of  6-inch  tile  will 
probably  lengthen  the  life  of  the  system,  but  in- 
crease the  initial  cost.  For  the  distributing  lines, 
hard-burned  tile  is  preferable.  These  should  be 
laid  with  one-quarter-inch  joints  and  surrounded 
with  one-quarter  to  one-half-inch  gravel.  It  is 
advisable  that  the  tile  be  covered  with  at  least  12 
inches  of  loam  or  soil.  Small  strips  of  heav\- 
paper  may  be  placed  over  the  upper  portion  of 
each  joint  to  prevent  the  washing  of  the  finer 
material  above  into  the  distributing  tile.  About 
three  feet  beneath  the  distributing  lines,  4-inch 
drain  tiles  are  placed  to  prevent  the  accumulation 
of  ground  water  in  the  filtering  medium.  The  8- 
inch  tiles  should  be  placed  not  less  than  five  feet 
apart,  and  the  4-inch  drains  midway  between. 
The  distributing  tile  should  be  laid  on  a  slight 
grade  of  not  more  than  3  inches  per  hundred 
feet. 

Florida  has  been  considering  proposals  to  base 
the  amount  of  tile  on  the  number  of  people  per 
acre,  with  tile  lines  spaced  six  feet  apart.  This 
has  not  yet  been  adopted.  Florida  is  very  largely 
a  sand  formation,  and  probably  more  than  any 
other  state  could  successfully  apply  a  fairly  gen- 
eral rule.  It  is  suggested  to  base  the  rules  on  a 
maximum  of  1,250  persons  per  acre. 

Wisconsin  gives  most  detailed  requirements. 
For  a  small  home,  an  absorption  trench  is  recom- 
mended.    The   distribution   pipe   should   be   laid 
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with  a  grade  of  4  inches  per  100  feet,  and  should 
be  cither  a  5-inch  or  a  6-inch  tile,  laid  with  open 
joints,  three-eights  of  an  inch  apart.  A  layer  of 
crushed  rock  or  gravel,  one-half  to  one  and  a  halt 
inches  in  diameter,  should  surround  the  pipe. 
This  material  should  be  covered  with  tar  paper. 
The  absorption  trench  should  have  a  length  of  5 
to  10  feet  for  every  30  gallons  of  liquid  to  be  dis- 
posed of  per  day.  Where  a  dry  well  and  under- 
ground filter  are  combined,  the  amount  of  tile  re- 
quired is-  5  to  10  feet  for  every  50  gallons  of  sew- 
age per  day.  This  underground  filter  consists  of 
a  trench,  having  a  bottom  drain,  filled  with  cinder 
or  other  porous  material,  on  top  of  which  the  ef- 
fluent line  discharges.  With  the  drainage  tile  dis- 
posal system,  which  may  be  used  where  the 
ground  for  a  depth  of  3  to  6  feet  is  sandy  and 
gravelly,  the  lines  must  be  laid  15  feet  or  more 
apart,  with  a  grade  of  2  inches  per  100  feet.  The 
joints  are  left  one-fourth  inch  apart  and  blinded 
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with  burlap  or  broken  stone.  The  amount  of  tile 
laid  shuuUl  vary  from  20  feet  to  100  feet  per  per- 
son, depending  upon  the  character  of  the  soil. 

It  is  impossible  to  generalize  for  conditions 
vary  so  much,  even  in  all-sand  sections.  In  gen- 
eral it  is  economy  in  the  long  run  to  put  in  plenty 
of  tile.  In  tight  soils,  it  may  be  cheaper  to  use 
the  filter  trench.  This,  as  recommended  by  the 
writer  (and  he  usually  recommends  it  in  prefer- 
ence to  the  ordinary  system  in  the  clay  soils  of 
the  Carolinas),  consists  of  a  trench  about  four 
feet  deep  and  two  feet  wide.  A  small  drain  is 
laid  in  the  bottom,  to  carry  the  effluent  to  a  near- 
by ditch,  stream,  or  drain,  and  the  trench  filled,  to 
within  a  foot  of  the  top,  with  cinder,  gravel,  or 
broken  stone.  The  effluent  line  is  laid  on  top  of 
this.  Ends  of  both  lines  are  vented.  A  very  good 
effluent  is  usually  secured.  About  3  to  5  feet  of 
this  will  usually  be  sufficient  for  each  person,  in 
the  average  home  installation. 
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New  Orleans  Waterworks  Notes 


Some  interesting  features  of  the  operation  of  this  system  last  year,  especially 
the  purification  plant.     How  the  death  rate  has  fallen. 


New  Orleans,  La.,  like  other  cities,  suffered 
in  the  upkeep  of  its  public  services  because  of  ma- 
terial and  labor  prices  and  conditions  during  the 
year  1919,  the  report  for  which  year  has  recently 
come  to  hand.  The  pumping  plant  has  reached 
the  practical  limit  of  its  capacity  and  the  distri- 
bution system  needs  to  be  not  only  extended  but 
also  increased  in  capacity  by  the  addition  of  one 
or  more  large  mains.  The  quantity  of  water 
treated  for  consumption  increased  from  34,360,000 
gallons  per  24  hours  in  1918  to  38,719,000  in  1919. 


PURIFICATION 

During  the  year  the  cost  of  operating  the  puri- 
fication station  at  Carrollton  was  $118,947,  or  $9.04 
per  million  gallons.  This  was  divided  as  follows, 
the  items  being  the  average  cost  per  million  gal- 
lons treated:  Labor,  attendance  and  supervision, 
$3.42;  labor,  unloading,  crushing  and  storing 
chemicals,  $.59;  lime,  $3.26;  iron,  $1.07;  liquid 
chlorine,  $.14;  supplies,  tools,  car  fare,  telephone, 
ice,  etc.,  $.27;  machinists'  labor  furnished  by 
pumping  station,  $.08;   labor   and   material   fur- 
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nislu-d  I.v  pumping  st:ili..n  tor  power,  iH-atinR  and 
liKliliHK.'  $.-M.  In  addition  lo  this,  $3,20K^  was 
snnit  in  l)ittrrnicnls  :in<l  additions,  $11,2/5  in 
can-  of  park  and  ^unuuK  and  $122  for  special 
war  ])roteition. 

\t  the  Meiers  i)urilieation  station,  the  cost 
per  million  gallons  was  $25.5'),  of  whleh  l.il">';.^it- 
lendaiue  an<l  snpervision  cost  $1H.2.^:  lime,  $3.70; 
iron,  $1.22;  hvpochlorite  of  lime,  $.5(>;  labor  and 
material  fnrnished  hv  pumi)inK  station  for  power, 
heating-  and  liRhtin^-.  $.7S;  machimst.s"  labor  fnr- 
nished by  pnniinn.c:  station,  $.14. 

Ml  lijiures  for  cost  are  exclusive  of  interest  and 
depreciation  charges  and  pro  rating  of  general 
and  overhead  expenses.  The  figures  of  cost  per 
million  gallons  arc  based  on  the  actual  quantity 
of  water  treated  during  the  year  as  shown  by 
corrected  venturi  meter  readings,  namely,  l«5,l3» 
million  -allons.  exclusive  of  charges  for  high  and 
low-lift  pumping.  Wash  water  was  estimated  to 
cost  7  02  cents  per  million  gallons  of  water  Al- 
tered Cleaning  reservoirs  cost  9.06  cents  per  mil- 
lion gallons  of  water  filtered,  excluding  treated 
water  wasted  in  draining  reservoirs  for  cleaning. 
The  total  gross  cost  of  delivering  filtered  water  to 
the  distribution  svstem  at  the  plant,  exclusive  of 
interest  and  depreciation  charges,  but  including 
cost  of  pumpiiig  as  well  as  purification,  was 
$20  37  per  million  gallons,  or  $21.54  if  betterments 
and  care  and  maintenance  of  the  park  and  ground. 
are  included. 

At  Carrollton  the  wash  water  used  varied  from 
0.1  to  1.4  per  cent,  averaging  0.35  per  cent  At 
Algiers  the  wash  water  varied  from  0.2  to  2.7  per 
cent  averaging  0.6  per  cent.  At  Carrollton  the 
aver'agc  amount  of  lime  used  was  4.60  grains  per 
eallon  and  of  iron  was  0.69  grain,  this  being  the 
least  amount  of  lime  and  the  largest  amount  of 
iron  used  during  the  past  five  years.  At  Algiers 
the  average  amount  of  lime  used  was  5.06  grains 
and  of  iron  0.94  grain. 

The  results  obtained  by  softening  and  puntica- 
tion  are  indicated  by  the  following  figures  (in 
parts  per  million),  the  first  in  each  case  being  be- 
fore treatment  and  the  second  after  treatment. 
Nitrogen  as  albumenoid  ammonia,  0.350  to  0.03i 
(free  ammonia,  nitrites  and  nitrates  were  un- 
changed). Oxvgen  consumed,  7.0  to  2.15;  chlo- 
rine 9.65  in  each  case;  alkalinity.  97  to  41  ;  incrus- 
tants  22  to  25;  suspended  solids,  650  to  0;  dis- 
solved solids,  190  to  100;  half-bound  carbonic 
acid  42  to  0;  free  carbonic  acid,  8  to  0;  oxygen, 
9  in 'each  case ;  color,  10  to  5 ;  turbidity,  600  to  0; 
silica  11  to  10;  iron  oxide.  0.13  to  0.05;  calciunt, 
38  to'l5  ;  magnesium,  8  to  3  ;  sulphuric  anhydride^ 
19  to  21  ;  bacteria  in  gelatin  at  20  degrees,  26CX) 
to  31 ;  bacteria  in  agar  at  37  degrees,  1900  to  17. 
In  cleaning  the  reservoir  system  at  Carrollton 
150.000  cubic  yards  of  wet  mud  was  removed, 
which  is  estimated  to  be  equivalent  to  50,000  cu- 
bic yards  of  drv  material.  The  removal  of  this 
cost"  $2  581  for  'labor  and  the  use  of  w^ater  of  a 
calculated  value  of  $1,231.  or  a  total  cost  of  $3  812, 
or  $.29  per  million  gallons  of  water  treated,  or 
8.4  cents  per  cubic  yard  of  dry  material  removed. 


During  the  year,  64  per  cent  of  tiie  total  con- 
sumi)tion  was  recorded  by  meters.  It  was  csti- 
mal<-d  that  about  20  per  cent  additional  was 
passed  by  the  meters  but  unrecorded  and  that  the 
remaining  16  per  cent  was  used  for  sewer  flushing, 
street  sprinkling,  fire  houses,  unauthorized  uses, 
leakage  and  waste  from  the  distribution  system 
and  olh<r  minor  uses  and  losses.  On  January  1, 
1920.  there  were  55,196  meters  in,  use,  328  of  which 
had  been  manufactured  by  the  sewerage  and  wa- 
ter board  of  the  city.  Of  these  latter,  178  were 
4-inch  and  131  were  6-in(h;  one  was  a  venturi. 
231  were  underwiter  meters,  and  96  were  for  spe- 
cial service.  Of  the  total  number  of  meters  46rj 
measured  free  consumption,  123  being  on  schools, 
53  on  asylums,  51  on  engine  houses,  46  on  water 
troughs.  44  on  parks,  30  on  municipal  buildings, 
29  on  hospitals,  27  on  markets,  26  on  Sewer  and 
Water  Roard  services,  19  on  police  stations,  and 
12  on  libraries.  The  average  amount  used  by  each 
of  these  w^as  considerablv  larger  for  hospitals 
than  anv  other  service,  with  police  stations  and 
municipal  buildings  next,  and  asvlums  not  far  be- 
hind. The  total  consumption  of  these  free  con- 
sumers for  the  year  was  680.045.000  gallons. 

During  the  vear  6,044  small  meters  were  re- 
paired and  444  large  meters  were  inspected  and 
repaired  in  place.  Most  of  the  meters  have  been 
in  service  for  over  five  years  and  it  is  expected 
that  the  department  will  have  to  repair  between 
10,000  and  15.000  meters  each  3^ear  in  the  future, 
and  work  had  been  begun  upon  a  new  meter  house 
and  an  increased  testing  equipment  to  meet  this 
requirement.  In  addition  to  repairing,  2.669  me- 
ters were  tested,  the  greater  majority  of  these  be- 
ing V^-inch,  the  sizes  including  two  12-inch  and 
one  16-inch.  The  cost  of  testing  meters  was  $6.- 
459  and  of  repairs  and  maintenance.  $14,421.  In 
addition  there  was  $7,913  of  department  expenses, 
overhead  expenses  and  expenses  for  the  yard, 
stable,  team,  auto  and  tools  chargeable  to  this 
service. 

RESULTS    OF   DRAIN.'VGE,    SEWERAGE    AND    WATER    SUPPLY 

A  table  is  given  in  the  annual  report  showing 
the  effect  of  the  sewerage  and  drainage  and  pub- 
lic water  supplv'unon  the  health  of  the  citv.  The 
40  vears  from  1880  to  date  is  divided  into  10-vear 
periods.  In  the  first  decade  from  1880  to  1889,  in- 
clusive, there  was  no  adequate  drainage,  foul  gut- 
ters and  unscreened  cisterns  were  everywhere  and 
mosquitos  abundant.  During  the  second  decade 
the  conditions  were  the  same,  but  with  cesspools 
increasing-  and  overflowing  often  into  the  gutters. 
From  1900  the  drainage  commenced  to  improve 
the  conditions  of  soil  saturation  and  after  1906 
sewers  also  acted  to  drain  the'soil  and  to  receive 
house  connections.  By  1910.  20  per  cent  of  the 
premises  were  connected  with  sewers  and  38  per 
cent  were  connected  with  the  waterworks  svstem. 
Following  that  date,  further  connections  With 
both  svstems  increased  rapidly  and  the  drainage 
improved.  By  1919  practically  all  the  well-built- 
no  areas  were  drained.  93  per  cent  of  the  premises 
A\ere  served  by  sewers  and  96  per  cent  by  water. 
We  have,  therefore,  the  first  two  decades  increas- 
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ing  in  unfavorable  conditions  and  the  last  two 
decades  with  increasingly  favorable  conditions. 

The  death  rates  per  100,000  from  malaria  for  the 
four  decades  were  156,  104,  26  and  7,  respectivelv, 
which  had  faljen  to  4  in  1919.  The  rates  per  100,- 
000  for  typhoid  were  21,  39,  38  and  21,  respective- 
lv, with  13  for  the  year  1919.  The  death  rates 
per  1,000  from  all  causes  have  steadilv  fallen,  be- 
ing 28.6,  27.2,  22.6  and  20.6,  with  the  rate  for 
1919  being  18.8. 

The  most  remarkable  of  the  above  figures  are 


those  for  malaria,  which  figures  were  decreased 
first  by  screening  of  cisterns  and  other  precau- 
tions, but  the  fall  from  the  average  of  104  to  an 
average  of  26  in  10  years  was  due  largely  to  the 
drainage  of  the  soil.  The  reduction  from  an  aver- 
age of  156  to  4  in  1919  is  one  of  the  most  remark- 
able on  record  in  this  country  for  any  disease. 
The  typhoid  rate  reduction  is  not  so  favorable, 
having  fallen  from  39  before  the  sewers  began 
being  used  to  21  during  the  last  decade.  Even 
the  rate  for  1919  shows  room  for  improvement. 


Construction  Questions  Answered 


Suggestions  as  to  methods,  'wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  by  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Driving  Sewer  Tunnel 
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Rock 


CITY  EXGINEERS  OFFICE 


November  13,  1920. 
Editor  of  Public  Works,,  New  York. 
Dear  Sir : 

This  city  is  planning  on  building  a  tunnel  sewer  6  feet 
in  diameter  and  800  feet  long  through  solid  limestone  at 
a  depth  of  2.5  feet  beneath  the  surface.  As  tunnel  work 
is  unusual  and  perhaps  occurs  once  in  a  lifetime  in  prac- 
tice of  an  engineer,  which  is  the  case  with  rne,  I  am 
seeking  information  in  regard  to  what  equipment  is  needed 
for  a  job  of  this  kind  and  also  some  idea  of  how  much 
work  or  number  of  lineal  feet  of  tunnel  can  be  accom- 
plished in  a  certain  time  so  that  I  can  make  an  estimate 
that  will  be  approximately  correct,'  and  therefore  kindly 
ask    for    a   little    help   through   your    information    bureau. 

My  intention  is  to  sink  shafts  about  200  feet  apart  and 
work  two  gangs  of  men  tunneling  toward  each  other. 

For  your  convenience  and  to  take  up  as  little  of  your 
time  as  possible,  if  you  will  kindly  answer  the  following 
questions  by  filling   in   the  blank  spaces. 

What  is  your  opinion  as  to  what  power  is  best  to  use 
to  operate  the  rock  drills,  steam,  compressed  air  or  elec- 
tricity? 

How   many   men   can  conveniently  work  in   each   gang? 

How  many  power  drills  would  you  advise  to  use? 

Approximately  how  many  lineal  feet  of  tunnel  can  be 
driven  in  9  hours? 

Answers  to  the  abov'e  questions  will  be  greatly  appre- 
ciated as  they  will  be  a  great  help  to  us. 

Yours  truly. 

City  Engineer. 

To  this  we  replied  as  follows:  As  we  do  not 
know  the  character  of  the  limestone  formation, 
whether  it  is  regular  or  irregular,  hard  or  soft,  or 
how  it  breaks  with  explosive,  which  can  only  be 
determined  by  trial,  our  reply  is  only  approxi- 
mate and  is  based  on  the  assumption  that  the 
stone  is  medium  hard  and  homogeneous  and  that 
conditions  are  normal. 


No.  1 — For  tunnel  construction  there  is  prac- 
tically no  choice ;  compressed  air  drills  should  be 
used. 

No.  2 — A  maximum  of  four  men  is  required  in 
each  gang. 

No.  3 — The  most  desirable  equipment  for  drill- 
ing a  small  tunnel  heading  like  this  is  two  Drifter 
drills  mounted  on  columns,  although  equivalent 
work  can  be  done  with  four  Jackhammer  drills. 

No.  4 — -With  this  equipment  under  ordinarily 
favorable  conditions  drilling  for  a  6  linear  foot 
cut  can  be  made  in  one  8-hour  shift,  and  the  muck 
can  be  removed  in  another  4-man  8-hour  shift; 
but  as  considerable  time  is  necessary  for  tunnel 
ventilation  it  is  impracticable  to  run  a  third  shift 
in  24  hours.  And  as  6  feet  is  a  desirable  limit 
for  the  depth  of  holes,  all  the  work  can  be  ac- 
complished in  8-hour  shifts. 

The  number  of  men  and  drills  above  estimated 
is  for  a  single  heading  which,  allowing  25  work- 
ing days  per  month,  would  require  between  5 
and  6  months  to  drive  the  tunnel  from  one  por- 
tal to  the  other.  If  driven  simultaneously  from 
two  portals  the  time  would  be  3  months  or  less; 
if  from  two  portals  and  one  shaft,  four  headings, 
only  about  6  weeks,  exclusive  of  shaft  sinking, 
would  be  required ;  and  if  headings  were  driven 
simultaneously  in  opposite  directions  from  the 
portals  and  from  the  three  shafts  mentioned,  the 
actual  time  should  be  reduced  to  about  three 
weeks  at  the  expense  of  a  greatly  increased  out- 
lay for  drills,  air  compressors  and  other  equip- 
ment. 

The  equipment  necessary  for  driving  one  head- 
ing would  suffice  for  sinking  one  shaft,  on  which 
operations  could  be  maintained  continuously  for 
three  8-hour  shifts  daily,  giving  a  progress  of 
7  or  8  linear  feet  per  day. 

These  specific  answers  were  supplemented  by 
the  following  general  discussion  of  the  subject. 


Di:i  KMHKK  II,    1 !»:.'() 


PUBLIC     WORKS 


559 


NUMllKR    ()!•■    SIIAI TS    AND    HKADINCJS 

TIk'  rapidity  with  which  the  tunnel  can  be 
driven  depends  almost  entirely  on  the  number  of 
headings  provided,  which  may  be  any  number 
from  one  up,  according;  to  the  urgency  of  the 
work  and  the  amount  and  character  of  the  equip- 
ment on  hand  or  that  can  profitably  be  secured 
for  this  piece  of  work. 

If  no  great  urgency  is  involved,  the  work  can 
be  entirely  conij)leted  from  a  single  heading  with 
the  minimum  cost  of  equipment  and  with  very 
little  extra  cost  for  labor  or  superintendence.  If 
made  in  this  way  it  is  also  possible  to  utilize  drills 
and  compressors  of  a  type  that,  although  not  ot 
the  highest  possible  efficiency  for  this  work,  are 
still  effective  tools,  have  the  merit  of  being  very 
light  and  portable  and  are  adapted  to  many  kinds 
of  ordinary  construction  work  that  would  make 
them  available  for  all  sorts  of  city  requirements, 
thus  being  valuable  tools  to  keep  in  stock  and 
verv  easily  purchased  or  sold  in  the  market. 

A  tunnel  of  this  length,  under  ordinary  condi- 
tions could  be  advantageously  driven  from  the 
two  portals  without  the  use  of  shafts  or  it  could 
be  driven  simultaneously  from  the  portals  and 
from  two  headings  at  the  foot  of  one  shaft,  or 
from  four  headings  at  the  feet  of  two  shafts,  or 
from  six  headings  at  the  feet  of  three  shafts, 
making  a  total  of  eight  headings,  which  w^ould 
greatly  expedite  the  work  but  would  involve  the 
extra  labor  for  sinking  the  shafts  and  a  consid- 
erable sum  for  the  purchase  or  the  rental  of  eight 


LOCATION    OF    HOLES    IN     5X5-FOOT    SHAFT 

times  the  minimum  amount  of  equipment.  These 
are  matters  wholly  of  expediency,  to  be  deter- 
mined in  every  case  by  a  fair  consideration  of 
the  local  requirements. 

SHAFT    SINKING 

In  this  case  the  depth  below  the  surface  is  so 
small  that  each  shaft  should  be  sunk  in  three  or 
four  days,  involving  a  direct  cost  of  perhaps  $300 
minimum  for  labor  and  supplies,  besides  which  it 
would  be  necessary  to  provide  hoisting  equipment 
and  maintain  it  at  the  shaft  during  construction. 
The  equipment  for  excavating  the  shaft  w^ould 
be  the  same  as  that  required  for  driving  one 
heading  and  would,  of  course,  be  used  for  that 
purpose  after  the  completion  of  the  shaft. 

For  such  a  short  shaft  serving  so  small  an 
amount  of  tunnel  excavation,  a  minimum  5  x  5-foot 
rectangle  would  suffice,  which  would  only  pro- 
vide clearance  for  the  hoisting  bucket  in  which 


the  men  would  have  to  ride  up  and  down,  thus 
suspending  the  handling  of  material  whenever 
(iitraiK  (•  (jr  exit  was  required. 

This  shaft  would  require  about  12  holes  ar- 
ranged and  inclined  as  indicated  in  the  diagram. 
These  holes,  about  6  feet  long  in  vertical  pro- 
jecti(jn,  might  have  actual  lengths  of  6  to  7  feet 
and  would  be  expected  to  break  rock  to  a  depth 
of  about  5  feet.  They  can  be  drilled  most  ad- 
vantageously by  three  DCR-13  Jackhammer  drills 
weighing  55  pcjunds  each,  and  requiring  three 
men  and  a  helper  to  oj^erate  them  and  a  shift  of 
three  muckers  to  remove  the  rock.  As  no  time 
is  recjuired  for  ventilating  the  open  shaft,  the 
work  can   proceed   continuously   day   and   night. 

The  Jackhammer  drills  are  particularly  con- 
venient for  cutting  asphalt  and  concrete  pave- 
ment, for  block  drilling,  occasional  blasting  and 
various  purposes  and  can  be  operated  by  a  small 
size  portable  compressor.  They  are  not,  how- 
ever, as  suitable  for  drifting  the  tunnel  headings, 
which  can  be  best  done  with  two  drifter  machines 
mounted  on  columns  which  have  standard  lengths 
of  6  feet  or  8  feet,  but  can  be  ordered  of  any 
required  length.  For  shaft  sinking,  the  two 
drifter  drills  can  be  mounted  on  a  column  set 
horizontally.  In  either  case,  one  extra  drill  should 
be  provided  to  be  held  in  reserve  while  the  others 
are  operating. 

Each  drill  requires  a  water  pressure  connec- 
tion for  the  feed  and  a  50-foot  hose  connection 
for  air  pressure.      For  three   drills   there  should 


LOCATION    OF    HOLES    IN    TUNNEL    HEADING 


be  provided  12  sets  of  steels,  so  that  one  set  can 
always  be  at  the  smith  shop  for  sharpening.  The 
steels  should  be  8  feet  long  and  will  penetrate 
about  7  feet  and  break  about  6  feet  of  rock.  The 
double  taper  cross-bits  of  14  degrees  and  5  de- 
grees are  made  of  hollow  1 34-inch  round  steel 
with  lug  shanks.  Although  a  drill  sharpening  ma- 
chine is  desirable,  for  so  small  a  job  it  will  be 
possible  and  probably  economical  to  sharpen  them 
by  hand  in  a  blacksmith  forge. 

DRIFTING    THE    HEADING 

To  allow  for  a  concrete  lining  with  an  interior 
diameter  of  6  feet,  the  heading  should  be  at  least 
7  feet  in  diameter  and  can  probably  be  drilled 
with  14  holes  arranged  about  as  indicated  in  the 
diagram,  but  with  their  lengths  and  positions  sub- 
ject to  change  according  to  the  nature  of  the  rock 
and  the  manner  in  which  it  breaks. 

The  holes  can  be  drilled  with  two  drifter  drills, 
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a  special  type  of  machine,  sturdy,  light  and  com- 
pact, and  particularly  effective  for  this  kind  of 
work.  The  drills  should  each  be  mounted  on  a 
separate  column  and  be  operated  by  a  driller  and 
a  helper.  Each  drill  will  make  from  40  to  50 
linear  feet  of  hole  per  8-hour  shift.  Or  the  holes 
can  be  drilled  bv  four  BCR  4-30.  or  if  necessary 
by  the  DCR-13,  Jackhammer  drills  mounted  two 
on  each  column. 

In  either  case,  the  air  supply  required  will  be 
about  240  cubic  feet  per  minute  of  air  at  from 
70  to  100  pounds  pressure,  preferably  85  pounds. 
This  can  be  supplied  by  a  12x  12-inch  electric  sta- 
tionary air  compressor  for  three  Jackhammer 
drills,  and  one  Jackhammer  and  one  drifter  drill 
can  be  supplied  by  an  8  x  8-inch  portable  compres- 
sor delivering  170  cubic  feet  of  air  per  minute. 
Such  a  machine  is  very  popular  for  pavement  re- 
pairs and  miscellaneous  work,  operation  of  pneu- 
matic tools,  etc.,  and  weighing  only  about  7,500 
pounds,  is  easily  portable.  It  is  a  complete  unit 
operated  by  a  gasoline  motor  and  is  mounted  on 
wheels.  The  stationary  compressor  is  belt  driven, 
weighs  about  6,600  pounds  and  requires  a  motor 
of  60  brake  h.  p.  To  provide  a  supply  of  from 
200  to  300  feet  per  minute  it  should  be  equipped 
with  a  36-inch  receiver  8  feet  long  weighing 
1,350  pounds.  The  compressed  air  should  be  dis* 
charged  through  a  pipe  4  inches  in  diameter, 
which,  however,  can  be  reduced  underground  to 
2  inches. 

BL.\STING   AND    MUCKING 

The  holes  in  the  heading  are  divided  into  five 
groups  which,  in  the  diagram,  are  identified  by 
numerals  which  also  indicate  the  sequence  in 
w  hich  the  groups,  as  units,  are  to  be  successively 
fired.  The  No.  1  holes  should  be  about  4  feet  long 
parallel  to  the  axis  of  the  tunnel  and  should  each 
be  loaded  with  three  cartridges.  No.  2  holes  6^ 
feet  long  and  No.  3  holes  about  7  feet  long,  should 
each  be  loaded  with  six  cartridges.  No.  4  holes 
also  6  feet  long  with  five  cartridges  and  the  No. 
5  holes  or  lifters,  about  7  feet  long,  with  seven 
cartridges.  Forty  per  cent  dynamite  should  be 
used  and  the  cartridges  very  well  tamped. 

In  order  to  insure  the  successive  firing  of  the 
different  groups  of  holes,  each  group  should  have 
the  fuses  cut  of  different  length,  the  longest,  of 
course,  for  the  last  fired  holes,  and  there  should  be 
slight  irregularities,  which  naturally  occur,  in  the 
length  of  the  fuses  in  the  same  round,  so  that  the 
separate  explosions  may  be  distinguished  and 
counted,  and  in  case  any  fail  to  explode  the  muck- 
ers can  be  warned  of  the  fact  and  excavate  care- 
fully so  as  to  avoid  accidental  explosions.  With 
the  ordinary  fuse  burning  at  the  rate  of  about  1 
foot  per  minute  this  detail  is  easily  arranged. 

Electric  firing  is  somewhat  more  efificient  than 
fuse  firing  but  it  involves  the  purchase  of  elec- 
trical equipment  and  the  delay  of  wiring.  The 
shots  are  all  simultaneous,  therefore  producing 
the  maximum  effect,  but  if  any  charges  are  missed 
there  is  no  way  of  determining  it  and  the  danger 
of  their  accidental  discharge  later  is  much  greater 
than  when  fuses  are  used  and  a  slight  loss  of  ef- 
ficiency is  produced  by  the  separate  explosions. 


Especial  care  should  be  taken  in  locating  and 
drilling  the  No.  5  lifter  holes,  watching  the  effect 
of  the  blasts  and  varying  them  so  that  they  will 
not  only  break  the  rock  to  the  bottom  of  the  tun- 
nel, but  will  lift  it  up  and  throw  up  and  back- 
wards the  muck  accumulated  from  the  previous 
discharges,  thus  facilitating  the  muckers'  opera- 
tions. 

It  will  probably  be  found  most  advantageous  to 
load  the  muck  by  hand  into  small  dump  cars  on  a 
narrow-gauge  service  track  pushed  by  hand  to 
the  portal  or  shaft,  but  if  the  work  is  entirely 
from  one  portal  or  from  two  portals,  making  a 
longer  haul,  the  work  may  perhaps  be  expedited 
by  the  installation  of  a  tugger  hoist,  a  compressed 
air  machine  occupying  less  than  2  feet  in  its  di- 
mensions which  can  be  mounted  on  a  column;  it 
weighs  only  350  pounds,  exerts  a  1,000-pound 
draw-bar  pull  and  consumes  about  150  cubic  feet 
of  air  at  80  pounds  per  minute.  This  machine 
can  handle  the  loaded  cars  on  a  moderate  up- 
grade, and  the  empties  can  return  by  gravity,  or 
it  can  be  arranged  with  a  return  cable  led  around 
sheaves  at  both  ends  so  as  to  haul  the  car  in  both 
directions,  the  return  cable  being  carried  under 
the  tracks  where  it  is  out  of  the  way. 

If  the  tunnel  is  to  be  driven  from  only  one  head- 
ing, one  extra  drill  should  be  provided  as  reserve, 
and  more  reserve  drills  (although  not  quite  in 
proportion)  will  be  required  if  it  is  done  from 
several  headings. 

To  operate  four  headings  there  would  be  re- 
quired an  XB-1  compressor  with  a  capacity  of 
560  cubic  feet  of  air  per  minute ;  to  operate  six 
headings  an  XB-2  compressor  with  a  capacity  of 
835  cubic  feet  of  air,  or  for  eight  headings  an 
XB-2  compressor  with  a  capacity  of  1,100  cubic 
feet  of  air,  all  of  these  compressors  being  of  the 
stationary  type  and  being  belt  driven  from  steam, 
electric  or  gasoline  motors,  as  found  most  con- 
venient. 

The  description  of  equipment  here  given  is  in- 
tended merely  to  show  what  is  required  for  the 
general  operations,  and  to  provide  for  compari- 
sons. Therefore  all  of  the  items  are  selected  for 
the  sake  of  uniformity  from  the  same  catalog,  that 
of  the  Ingersol-Rand  Company,  and  are  such  as 
are  generally  recommended  by  that  corporation 
for  general  construction  of  this  nature  under  or- 
dinary conditions.  Corresponding  equipment  is. 
however,  manufactured  by  other  concerns  and 
may  be  selected  on  its  merits  and  to  secure  the 
greatest  convenience  and  economy,  or  for  special 
results  if  demanded. 


Hetch-Hetchy  Cost-Plus  Contract 

.\  rehearing  of  the  Hetch-Hetchy  cost-plus-fee 
contract  of  the  Construction  Company  of  North 
.America  in  the  suit  by  a  taxpayer  to  prevent  Audi- 
tor Thomas  F.  Boyle  from  transferring  to  the 
construction  company  an  initial  payment  of  $276,- 
000  called  for  by  the  contract  was  denied  on  No- 
vember 16  by  the  Supreme  Court.  The  project 
had  been  halted  for  want  of  funds  and  this  de- 
cision paves  the  way  for  a  renewal  of  the  work. 
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Recent  Legal  Decisions 


CITY'S    PROBITION    OF    GARBAGE     REMOVAL    EXCEPT    BY 
LICENSEE  OH  CONTRACTOR 

A  I "I'stauraiit  kitpir  on  Ixlialt  (jI  luinsclf  and 
all  (itlurs  similarly  situated  iii  the  city,  souj^ht  lo 
enjoin  the  city  of  Buffalo  from  cnforcinj^  an  ordi- 
nance rej^ulatinj^  the  collection  and  transportation 
of  j^arba^e.  'i'he  plaintiff  had  contracted  with  a 
fanner  tt)  collect  his  ^^arhaj^e.  to  furnish  recep- 
tacles, to  clean  them,  (o  ri'turn  the  silver  and 
tableware  found  in  them,  and  to  pay  the  plaintiff 
a  specified  sum  for  the  stock  food  taken  away  in 
them.  The  injunction  was  denied  on  the  author- 
ity of  Citv  of  Rochester  v.  (iutherlett,  211  N.  Y. 
309.  105  N.  !<:.  548.  where  the  New  York  Court 
of  Api)eals  held  that  it  is  within  the  power  of  a 
municipality,  not  only  to  impose  reasonable  re- 
strictions and  regulations  upon  the  manner  of  re- 
moving garbage,  but  also,  if  it  sees  fit,  to  assume 
exclusive  control  of  the  subject,  and  to  provide 
that  garbage  and  refuse  matter  shall  only  be  re- 
moved by  the  officers  of  the  city,  or  by  a  contrac- 
tor hired  by  the  city,  or  by  some  single  individual 
to  whoin  an  exclusive  license  is  granted  for  the 
purpose.  The  New  York  Appellate  Division, 
which  gives  the  decision,  Eddy  v.  City  of  Buffalo, 
184,  N.  Y.  Supp.  51,  adds:  "If  it  (the  ordinance) 
is  not  valid  as  against  a  restaurant  keeper  who 
transports  his  kitchen  garbage  through  the  public 
streets  himself  or  by  his  employees,  still  the  plain- 
tiff is  not  in  a  position  to  raise  that  question,  as 
the  one  who  transports  the  garbage  in  the  case 
at  bar  is  not  an  employee,  but  a  contractor." 


MERE   PHOMISE   TO  DO  WORK   FOR   LESS  THAN   CONTRACT 
PRICE    INEFFECTUAL 

In  an  action  for  the  balance  of  the  contract 
price  for  excavating  a  drainage  ditch  a  witness 
vi^as  allowed  to  testify  that  after  the  contract  and 
bond  had  been  executed  and  approved  by  the 
county  court,  and  it  had  adjourned,  he  called  the 
plaintiff's  attention  to  certain  omitted  items  of 
cost,  whereby  the  apportioned  assessment  vvould 
not  equal  the  entire  cost  of  the  project,  and  that 
the  plaintiff  said  he  would  have  to  do  the  work 
for  whatever  was  left.  On  appeal  it  was  held  that 
this  was  not  admissible.  McWilliams  v.  Drainage 
Dist.  No.  19,  224  S.  W.  35.  It  was  an  attempt  to 
varv  by  parol  a  written  contract.  Such  contracts 
as  that  in  question  cannot  be  modified  by  parol 
agreement.  Besides,  the  contract  was  fully  com- 
plete in  every  way,  and  there  was  no  considera- 
tion for  any  such  promise.  In  addition  to  this,  it 
was  not  made  to  the  opposite  party  to  the  con- 
tract, the  engineer,  nor  was  it  reported  to  the 
court  for  approval  and  confirmation. 


LIMITATION  IN  SPECIFICATION  OF  PAVING  MATERIAL 

The  Illinois  Supreme  Court  holds,  Schoellkopf 
v.  City  of  Chicago,  128  N.  E.  337,  that  specifica- 
tions for  paving  blocks  requiring  that  the  oil  used 
for  treating  the  blocks  be  a  distillate  obtained 
wholly  and  entirely  by  distilling  coal  tar  and  free 


from  any  adulteration  and  to  contain  a  certain 
amount  of  tar  aci<ls,  etc.,  were  unauthorized  and 
unlawful,  under  Illinois  Local  Improvement  Act, 
l)ar.  74,  providing  that  all  contracts  for  the  mak- 
ing of  any  public  improvement  to  be  paid  for 
wholly  or  in  part  by  special  assessment  or  special 
tax  shall  be  Id  to  the  lowest  respfjnsible  bidder 
and  any  proxision  which  tends  to  restrict  such 
competition  is  unlawful,  where  the  sjjecifications 
proxided  for  an  oil  pr(;duced  by  but  one  of  the 
many  distillers  of  coal  tar.  The  court  said:  "It 
is,  of  course,  (jf  much  importance  that  a  munici- 
pality should  be  able  to  obtain  the  best  material 
and  secure  the  best  and  most  enduring  improve- 
ment, but  at  the  same  time,  under  the  statute,  it 
must  not  be  the  victim  of  monopoly  in  procuring 
the  best  results." 


CITY    COUNCIL'S    AUTHORITY    TO    ISSUE    PAVING 
CERTIFICATES 

The  Minnesota  .Supreme  Court,  in  Pike  v.  City 
of  Marshall,  178  N.  W.  1006,  construes  chapter  65, 
Minnesota  Laws  of  1919,  to  authorize  the  city 
council  of  a  city  of  the  fourth  class  not  having 
a  home  rule  charter  to  issue  certificates  of  in- 
debtedness to  provide  funds  for  the  construction 
of  a  pavement  without  submitting  the  question  to 
the  electors  for  approval. 


SUIT    BY    SUB-CONTRACTORS    ON    BOND    OF    CONTRACTORS 
FOR  PUBLIC  WORKS 

Act  of  Congress,  August  13,  1894,  as  amended 
by  Act,  February  24,  1905,  provides  that  if  no 
suit  is  brought  by  the  United  States  on  the  bond 
of  a  contractor  for  public  works  within  six  months 
from  the  completion  and  final  settlement  of  the 
contract,  persons  furnishing  labor  and  materials, 
payment  for  which  has  not  been  made,  may  bring 
suit  thereon  in  the  name  of  the  United  States.  It 
is  held,  United  States  v.  Brown,  266  Fed.  555, 
that  3  *uit  so  brought  in  conformity  with  the 
statute  will  not  be  stayed  because  of  the  subse- 
quent commencement  of  a  suit  by  the  United 
States  in  another  jurisdiction. 


PROVISIONS    OF    CONTRACT    AS    TO    EXTRA    WORK    MUST 
BE  COMPLIED  WITH 

A  contract  with  a  city  for  laying  a  pipe  line 
provided  that  extra  work  should  be  paid  for  ac- 
cording to  a  prearranged  schedule  of  prices,  if  au- 
thorized by  resolution  of  the  board  of  trustees.  It 
is  held,  Contra  Costa  Const.  Co.  v.  Daly  City 
(Cal.),  192  Pac.  178,  that  the  contractor  under 
such  a  contract  cannot  recover  thereon  for  extra 
work  performed  without  prearranged  prices  or  the 
approval  of  the  trustees.  A  promise  by  the  city 
engineer  in  charge  of  the  work  to  the  contractor 
that  the  city  would  make  a  fair  settlement  for 
such  extra  work  would  not  be  binding  on  the  city, 
unless  the  engineer  had  power  to  order  the  work. 
This  would  in  effect  change  the  contract  and 
brush  aw-ay  the  safeguards  the  city  had  placed 
therein  for  its  protection. 
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NEWS  OF  THE  SOCIETIES 


Uoo.  ia-l« — AMICUICAN  ASSOCIA- 
TION OF  STATK  HIGHWAY  OFFI- 
CIALS. Annual  fonvention.  Wash- 
ing; tun,   1).  C. 

Ueo.  1«-17— THE  KANSAS  ENGI- 
XEKiaXG  SOCIKTV.  Annual  meet- 
ing.     Topeka,   Kansas. 

l>ec.  IS — MUNICIPAL  ENGINEERS 
OF  THE  CITV  OF  NEW  YOKK.  16th 
annua)  dinner.  McAlpin  Hotel,  New 
York    City. 

IJee.  lir-Jnn.  1 — AMERICAN  ASSO- 
CIATION FOR  THE  ADVANCEMENT 
OF  SCIENCE,  b'mithsonian  Institute, 
Washington,    D.   C      Chicatfo.    III. 

Deo.  2S-:U— AMERICAN  ECONOMIC 
ASSOCIATION.  Yale  Station,  New 
Haven,   Conn.      Atlantic   City,   N.  J. 

Jan.  10  —  INTERNATIONAL,  CUT 
STONE  CONTRACTORS'  AND  QUAR- 
RY'MENS  ASSOCIATION,  Inc.  An- 
nual meeting.  Congress  Hotel,  Chi- 
cago,   111. 

Jau.  19  —  .\MERICAN  SOCIETY' 
CIVIL  ENGINEEi:S.     New   York  City. 

Jan.  23-27,  1021 — THE  AMERICAN 
WOOD  PRESERVERS  ASSOCLA.TION. 
Place  of  meeting  to  be  announceu 
later. 

Jan.  25.  26,  37— ASSOCIATED  GEN- 
ERAL CONTRACTORS.  Annual  meet- 
ing, New  Orleans.  Secretary's  Office, 
Washington,   D.    C. 

Feb.  1-2 — NEW  YORK  STATE  AS- 
SOCIATION OF  BUILDERS.  Conven- 
tion.     Rochester,  N.    Y. 

Feb.  1,  2,  3,  1921— ONTARIO  PRO- 
FEfe'SIONAL  MEETING  in  conjunc- 
tion with  the  annual  meeting  of  the 
Engineering  Institute  of  Canada.  To- 
ronto. 

Feb.  7 — AMERICAN  RO.A.D  BUILD- 
ERS' ASSOCIATION.  Annual  con- 
vention. Coliseum,  Chicago.  E.  L. 
Powers,  11  Waverly  Place,  New  Y'ork 
City, 

May  17-10 — NATIONAL  FIREMEN'S 
ASSOCIATION,  Twenty-third  annual 
convention.      Fort  Wayne,   Ind. 

June  7-0 — NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting-.      San   Francisco,  Cal. 

June — CONFERENCE  OF  MAY'ORS 
AND  OTHER  CITY  OFFICIALS,  State 
of  N.  Y.  12th  Annual  Conference. 
Elmira.  N.  Y. 

June  6-10,  1021 — AMERICAN  WA- 
TER WOIiKS"  ASSOCIATION.  Annual 
convention  at  Cleveland,  Ohio,  Sec- 
retary, J.  M.  Diven,  153  West  71st 
St..   New   Y'ork. 


FIRST    MEETING    OF    THE    AMERI- 
CA.N    ENGINEERING    COUNCIL 

.\t  the  first  meeting  of  the  American 
Engineering  Council,  twenty  of  the 
twenty-one  engineering  organizations 
which  have  become  charter  members 
of  the  federation  were  represented — 
also  the  other  engineering  organiza- 
tions which  are  considering  charter 
membership  but  which  have  not  taken 
final  action.  The  Kansas  Engineering 
Society  was  the  only  charter  member 
that  did  not  send  a  delegate. 

The  meeting  was  opened  on  Novem- 
ber 18  by  Mr.  Humphry.  Temporary 
officers  were  appointed  and  the  busi- 
ness meeting  began  with  the  appoint- 
ment of  various  chairmen  of  commit- 
tees. A  report  providing  for  the  se- 
lection of  members  of  the  executive 
board  by  the  division  of  the  United 
States  into  six  districts  was  given  by 
L.  P.  Alford.  The  executive  board 
was  named.  The  date  for  becoming  a 
charter  member  of  the  federation  was 
extended  to  July  21,  1921.    After  much 


discussion,  Washington  was  decided  on 
as  headquarters  of  the  Council, 

On  November  19,  the  report  of  the 
nominating  committee  was  made.  Her- 
bert Hoover  was  unanimously  elected 
president;  Calvert  Townley,  W.  E. 
Kolfe,  Dexter  S.  Kimball  and  J.  Parke 
Channings  were  unanimously  elected 
vice-presidents ;  and  L.  W.  Wallace, 
treasurer. 

The  first  meeting  of  the  executive 
board  of  the  Council  was  held  on  No- 
vember 20,  at  which  the  board  en- 
dorsed Mr.  Hoover's  plan  for  an  in- 
vestigation of  industrial  wastes,  au- 
thorizing him  to  form  an  organization 
for  that  purpose.  This  investigation 
is  to  include,  among  other  special  lines 
of  inquiry,  the  aggregate  loss  to  in- 
dustry and  to  the  public  occasioned  by 
strikes  and  lockouts,  and  the  unemploy- 
ment caused  by  the  shifting  of  indus- 
trial currents.  The  engineer,  Mr.  Hoov- 
er asserts  in  his  first  address  as  presi- 
dent of  the  federation's  Council,  is  the 
best  man  to  bring  about  co-operation 
among  the  country's  great  economic 
groups  of  special  interests. 

AMERICAN    SOCIETY   OF   CIVIL.  EX- 
GINEERSN 

Two  committees  were  appointed  at 
the  meeting  of  November  9  by  the 
board  of  direction  of  the  society  to 
study  the  external  relations  of  the 
society,  the  action  being  taken  on  ac- 
count of  the  negative  vote  upon  en- 
trance into  the  federation  after  the 
positive  vote  in  April  regarding  active 
co-operation  with  other  engineering 
and  allied  associations  for  the  purpose 
of  promoting  the  welfare  of  the  en- 
gineering profession.  The  first  com- 
mittee will  consist  of  the  younger 
members  who  will  consider  and  make 
recommendations  concerning  the  rela- 
tions of  the  society  to  other  engineer- 
ing bodies.  The  second  committee  will 
consist  of  all  living  past-presidents  of 
the  society  who  will  review  and  trans- 
mit to  the  board  the  report  of  the 
other  committee.  The  first  commit- 
tee is  to  finish  its  report'  by  January 
1.  and  the  second  committee  is  to  have 
it  ready  to  submit  to  the  board  by 
January  17. 

r-ROOKLVX   ENGINEERS'   CLUB 

The  informal  meeting  on  December 
2  was  held  under  the  joint  auspices  of 
the  Brooklyn  Elngineers'  Club  and  the 
Automotive  Service  Association  of 
Brooklyn.  The  speakers  of  the  even- 
ing were  G.  T.  McFarland.  president 
of  the  Automotive  Service  Association, 
who  described  "Automotive  Electric 
Requirements  and  Its  Service" ;  H.  R. 
Cobleigh,  secretary  of  the  National  Au- 
tomobile Chamber  of  Commerce,  dis- 
cussed "Service  from  the  Manufactur- 
ers' Standpoint,"  and  D.  P,  Cartwright. 
of  the  North  East  Electric  Co.,  showed 
a  moving  picture  film  illustrating 
"Starting,   Lighting  and   Ignition." 

THE       NEW       E\C  vn      MATER 

WORKS'  Asso     x-mjv'  ^ 
The  November  meeting  of  the  ^Jew 
England  Water  Works  Association  was 


held  at  Boston,  Mass,,  on  November 
10.  Several  interesting  papers  were 
read.  AiTwang  these  were  "Air  in 
(iravity  Mains,"  by  J.  E.  Ledoux ; 
"Standard  Schedule  for  Grading  Cities 
and  Tt)wns  of  the  United  States  with 
f^cfcrcnco  to  Tiieir  Fire  Defences  and 
Physical  Conditions,"  by  John  S.  Cald- 
well ;  "Operations  of  a  True  Siphon  on 
a  Main  Supply  Pipe,"  by  W.  R.  Brann 
and  Charles  W.  Sherman ;  and  "Water 
Waste  Surveys  in  Boston,"  by  Frank 
A.  Mclnnes.  An  amendment  to  the 
constitution  was  adopted  increasing  the 
dues  of  regular  members  from  $4  per 
year  to  $6.  The  further  business  of 
the  meeting  was  the  nominating  of  of- 
ficers for  1921. 

lOW.V   SECTION  OF  THE  AMERICAN 
WATER    VVOItKS    ASSOCIATION 

At  the  sixth  annual  meeting  of  the 
Iowa  section  of  the  American  Water 
Works  Association  on  November  5-6, 
at  Iowa  City,  the  following  officers 
for  1921  were  elected :  Chairman, 
Francis  D,  H.  Lawlor,  Burlington; 
vice-chairman,  J.  Chris  Jensen,  Council 
Bluffs ;  directors,  R.  E.  McDonnell, 
Kansas  City,  and  Homer  V.  Knouse, 
Omaha ;  secretary.  Jack  J.  Hinman,  Jr. 
The  next  meeting  is  to  be  held  in 
Omaha  next  October. 

ASSOCIATED    GENERAL    CON- 
TRACTORS 

At  a  meeting  of  the  executive  board 
of  the  Associated  General  Contractors 
at  Washington  on  November  16,  reso- 
lutions were  unanimously  adopted  en- 
dorsing the  action  of  the  Lockwood 
Committee  in  investigating  the  build- 
ing situation  in  New  York,  and  plans 
were  laid  for  securing  the  co-opera- 
tion of  the  United  States  Chamber  of 
Commerce  and  other  employers'  asso- 
ciations in  support  of  this. 

TORONTO     ENGINEERS     HEAR     AD- 
DRESS   ON    ST.    LAWRENCE 
CAN.VLIZATION'    PROJECT 

In  conjunction  with  the  Canadian 
Deep  W^aterways  and  Power  Associa- 
tion, a  public  meeting  was  held  on  the 
evening  of  November  10  by  the  To- 
ronto branch  of  the  Engineering  In- 
stitute of  Canada  in  the  Mining  build- 
ing of  the  University  of  Toronto  ta 
hear  addresses  on  the  proposed  St. 
Lawrence  deep-water  route  by  O.  E. 
Deming  of  Windsor,  president  of  the 
Canadian  Deep  Waterways  and  Power 
Association ;  E.  L.  Cousins,  manager 
of  the  Toronto  Harbor  Commission; 
and  .-Mex  C.  Lewis,  member  of  the  On- 
tario legislature  and  secretary  of  the 
Canadian  Deep  Waterways  and  Power 
.\ssociation.  After  the  addresses,  gen- 
eral discussion  was  invited  in  which  a 
great  number  of  the  large  attendance 
present  took  part. 

J.    M     R.    F.\IKB.\IRN    TO    BE    NEXT 
PRESIDENT       OF'      THE       ENGI- 
NEERING     INSTITUTE      OF 
CANADA 

The  nominating  committee  of  the 
Engineering  Institute  of  Canada  has, 
according  to  its  usual  custom,  nomi- 
nated but  one  candidate  for  the  presi- 
dency, the  nominee  for  next  year  being 
J.  M.  R.  Fairbairn,  chief  engineer  of 
the  C.  P.  R.  For  each  of  the  other 
offices  two  men  have  been  nominated. 


Deikmhik  1 1,   1 '■'■..'<> 


•■\::;u"o,•'^..V:  rKm.:..v^^ 

StH-IIOTIIOS 

In  a  letter  l.alU'l  canvassed  un  No- 
vember H.  ll>c  American  ^f\^}y  ''I 
Civil  Kn^iMcers,  by  a  vote  of  .U78  to 
)i:m),  (lelealed  the  proposal  that  c 
society  slu-iiUl  l.rc.me  a  member  ot  Uic 
Federated  American  l'''>Ki'Hernig  bo- 
cicties.  of  winch  the  Anuruan  bocal^ 
of  Mechan.cal  l-.nKnuers  tlie  Amcri 
am  lisliinie  of  b:ieclncal  ^-ngmcers 
and  the  American  Institnte  of  Minuig 
lu.Kineers  liave  already  become  char- 
ter members.  ..,..»  V       r-ON- 

>'^^^      •'tiIac'Ious  umtw 

-rwenty-t.ve  contractors   have  co-op- 
craled    in    forming   ibe   highway   Con- 

ractors-  Association  of  New  Jersey. 
The  first  meeting  of  the  organizat.on 
was  held  at  the  Trenton  House.  Tren- 
ton N.  1.,  on  October  15.  A  meetmg 
and  banquet  was  also  held  on  Novem- 
ber 4.  at  which  time  the  followmgof- 

hcers  were  elected:  l'[^'^'^^^"^',. /' J: 
Kellv  vice-president,  Joseph  Burke, 
treasiiVer.    James    Barrett;    and    secre- 

^^--^'c^is^l^l^iON    CONGRESS 

\t  a  meeting  of  the  several  repre- 
sentatives of  contractors,  sub-contract- 
ors, architects,  engineers,  and  labor, 
held  in  Pittsburgh,  October  2,  the  per- 
manent organization  of  an  executive 
SmmUtee^o  handle  a  Constructioi. 
Congress  was  completed.  Robert  U. 
Kohn  of  New  York  was  elected  per- 
manent chairman  and  Sullivan  W. 
\ones  of  New  York,  permanent  secre- 
tary Plans  were  laid  for  calling  a 
meeting  of  representatives  of  all  ele- 
ments in  Chicago  on  or  about  Febru- 

To  strengthen  and  develop  the  spirit 
of  co-operation  among  general  con- 
tractors throughout  the  Urited  States, 
General  Marshall  began  hi?  active  cam- 
paign as  general  manager  of  the  As- 
sociated General  .Contractors  w.  h 
meetings  of  general  contractors  in 
twenty  of  the  principal  cities  east  ot 
the  Rocky  mountains.  At  every  city 
on  his  trip  he  has  been  met  with  most 
enthusiastic  response  from  the  leaders 
in  the  industry. 

TOH«»\T<)    BRANCH    OF    THE    ENGI- 
NFEBING  VnSTITUTE    OF   CANADA 

'  At  a  meeting  of  the  Engineering  in- 
stitute of  Canada  on  November  18,  the 
question  of  zoning  as  a  part  of  scien- 
tific town  planning  was  discussed.  A 
committee  had  been  working  on  a  re- 
port on  this  subject,  but  as  the  report 
was  not  completed  in  time,  the  eve- 
ning's discussion  was  confined  to  a  re- 
view of  matters  brought  before  the 
committee.  The  following  points  were 
emphasized:  The  benefits  to  be  de- 
rived from  zoning;  the  fact  that  each 
city  in  the  province  of  Quebec  has  the 
power  of  planning  and  carrying  out 
complete  zoning  systems ;  the  results  of 
traffic  studies  made  by  the  Civic  Trans- 
portation Committee  of  Toronto;  and 
the  Toronto  Harbor  Commission's  ac- 
tivities in  the  matter  of  zoning. 

THE  OKI.AHOMA   CHAPTER,  AMEB- 
IC VN    ASSOCIATION    OF   EN- 
GINEERS 

At  a  meeting  of  the  Olkahoma  chap- 
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ter  of  the  A.  A.  E.,  hebl  at  Oklahoma 
(  ity  on  November  20,  the  subject  of 
the  danger  to  Oklahoma  City's  water 
Mipi)ly  resulting  from  recent  Hoods  in 
tlie  Nortli  Canadian  river  was  consid- 
i  red,  and  a  i)ermanenl  committee  was 
;il)|.<.inle(l  to  give  attention  to  the  cor- 
ndiun  (if  tlie  sitnalioii. 

AMi:i(l(   AN       WAIi:iC\\<H(KS       ASM)- 
<   l\TIO\.    rAI.IFOHMA    SE<TIO> 

Tlie  tirst  annual  meeting  of  the  Cali- 
fornia section  of  the  American  Water- 
works Section  was  held  in  San  bran- 
cisco  on  November  13.  Three  papers 
of  great  interest  were  read,  and  several 
reports  given.  The  business  meeting 
was  followed  by  a  luncheon  at  the  en- 
gineers' dub  and  an  automobile  trip 
over    the    peninsula    properties    of    the 

Spring  Valley  Co.  

ii;v\s    si:<Tio\.    American     so- 
il i;tv  OF  civiiv  engineers 
At  the  fall  meeting  of  the  Texas  Scc- 
ti()n  of  the  American  Society  of   Civil 
Engineers  at  Austin  on  October  20  and 
21    the  following  officers  were  elected: 
President,  J.  H.  Brillhart,  Dallas;  f^rst 
vice-president,  F.  E.  Gicsecke,  Austin; 
second    vice-president,    J.    C.    McVea, 
Houston;     secretary-treasurer,     E.     M. 
Noycs,  Dallas.     A  number  of  technical 
papers'  were  then  presented.     A  stand- 
ing committee  was  appointed  to  work 
out  details  on  a  standard  form  of  con- 
tract with  arbitration  clause  and  sub- 
mit the  same  to  the  members  by  letter- 
ballot  for  approval.     A  committee  on 
redistricting  of  the  American   Society 
of    Civil  Engineers   reported   m   favor 
of    the    present    District    No.    11    and 
against  any  change.     Committees  were 
appointed   to    work   on   an    Engineers 
License  Law  and  present  the  same  to 
the  legislature,  and  to  bring  in  a  reso- 
lution on  the  water  power  bill  now  be- 
fore Congress. 


PERSONALS 


Fairchild,  W.  H.,  has  resigned  as 
city  engineer  of  Gait,  Ont.,  the  resig- 
nation to  take  effect  at  the  end  of  the 
year. 

Brett  J  F.,  who  since  his  return 
from  abroad  in  March,  1919,  has  been 
assistant  engineer  in  the  Public  Works 
Department  of  Montreal,  has  been  ap- 
pointed designing  engineer  of  the  Mon- 
treal Water  Board.  ,       ,    ,  , 

Philips,  Hector  S.,  who  before  the 
war  was  in  charge  of  the  Sewer  Draft- 
incr  Section,  Department  of  Works,  To- 
ronto, is  now  engineer  of  sewer  design 
in  the  city  engineer's  office,  London, 
Ont.  ,       ^  , 

Zerbe,  Luther  K.,  of  the  f^rm  of 
Zerbe  &  Pfouts,  civil  engineers  and 
surveyors,  who  for  the  past  twenty 
years  has  been  engaged  in  municipal 
engineering,  has  been  appointed  assist- 
ant superintendent  of  the  Canton,  O., 
waterworks. 

Calvert,  Lt.-Col.  L.  L.,  has  returned 
to  the  position  which  he  held  before 
the  war,  that  of  chief  engineer  with 
the  Tidewater  Building  Co.  of  New 
York  City. 

..ebote;-  ,.<ibrge  S.,  for  many  years 
cnief  of  ■•  e  Bureau  of  Surveys,  Phila- 
delphia, will  shortly  resign  his  posi- 
tion to  become  directing  engineer  of  the 
Joint    Pennsylvania    and    New    Jersey 
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Delaware  Bridge  Commission.  The 
r<sigiiation  will  probably  take  effect 
some  time  in  December. 

Bloomqnist,  H.  1'.,  who  at  one  time 
was  engaged  as  city  engineer  of  Ulm, 
.Minn.,  and  Mankat,  Minn.,  and  who 
later  was  appointed  principal  assistant 
engineer  for  the  bureau  of  water,  de- 
partment of  public  utilities,  St.  Paul, 
.Minn.,  has  recently  been  appointed  su- 
perintendent of  the  water  department 
of   Cedar   Rapids,    la. 

Wells,  Emery,  who  is  considered  a 
specialist  on  rein f forced  concrete  con- 
struction, is  now  with  Berkcbile  Bros.. 
engineers,  of  Johnstown.  Pa. 

Ihrig,  Howard  K..  formerly  chief 
draughtsman,  engineering  works  de- 
l)artmeMt,  Dravo  Contracting  Company, 
i'ittsburgh.  Pa.,  is  now  in  charge  of  the 
engineering  dejjartment  of  the  Heltzel 
Steel  I-'orm  &  Iron  Company,  Warren, 
(Jhio. 

Flanagan,  C.  D.,  Jr.,  is  now  engaged 
as  engineer  in  the  municipal  service  de- 
partment of  the  Southeastern  Under- 
writers'  Association,   Atlanta,   Ga. 

Smith,  P.  S.,  of  the  U.  S.  Geological 
Survey,  and  Holbrook,  E.  A.,  of  the  U. 
S.  Bureau  of  Mines,  have  been  ap- 
pointed by  the  Interior  Department  to 
serve  on  the  American  Engineering 
Standards  Committee. 

Jones,  H.  S.,  valuation  engineer  of 
the  Gulf,  Mobile  &  Northern  Railroad, 
has  been  appointed  chief  engineer,  with 
headquarters  at  Mobile,  Ala. 

Babcock,  Dudley  P.,  formerly  assist- 
ant engineer  of  the  New  York  State 
Department  of  Highways,  has  been  ap- 
pointed assistant  engineer,  Bronx  Park- 
way Commission,  Bronxville,  N.  Y. 

Williams,  H.  W.,  formerly  assistant 
engineer  in  the  electrical  department 
of  the  Chicago,  Milwaukee  &  St.  Paul 
Railroad  at  Seattle,  has  been  appointed 
special  representative  to  the  general  su- 
perintendent of  motive  power  at  Chi- 
cago. 

Mitchell,  John  S.,  .formerly  chief 
draftsman  with  the  Niles  Forge  & 
Mfg.  Co.,  Niles,  Ohio,  is  now  chief  en- 
gineer and  assistant  manager  of  the 
Ohio  Structural  Steel  Co.,  Newton 
Falls,  Ohio. 

Crumb,  Edwin  D.,  formerly  in  the 
engineering  office  of  the  Automatic 
Sprinkler  Valve  Co.  of  America, 
Youngstown,  Ohio,  has  accepted  a  po- 
sition as  junior  assistant  engineer  of 
the  New  York  State  Highway  Depart- 
ment. 

Moody,  Walter  D..  managing  direc- 
tor of  the  Chicago  Plan  Commission, 
with  which  he  has  been  connected  since 
1907,  died  at  his  home  in  that  city  on 
November  21. 

Bullock,  Charles,  contractor,  of 
Brampton,  Ont.,  died  on  November  15 
at  the  age  of  eighty  years. 

Thomas,  Chester  A.,  engineer,  died 
on  November  11  at  Dawson,  Y.  T., 
Canada.  He  was  last  connected  with 
the  Yukon  Gold  Co.,  Canada,  for 
which  company  his  most  important  ac- 
tivities were  the  construction  and  op- 
eration of  several  hydraulic  mines, 
seven  gravel  dredges,  three  electric 
grain  elevators,  a  2,500  h.  p.  power 
plant  with  5-mile  water  system  and  50 
miles  of  transmission  lines. 
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Vor..    49.    No.    24 


New   Appliances 

Oesvribinii  New   Machinery,   Apparatus,  Materials  and  Methods  and  Recent  Interesting  Inttal  ation* 


NEW    ASI'HALT    PLANT.    58    FEET    LONG.    nEAI>^     I 


IIII'MENT.      CAPACITY   3000   YARDS   PEK   DAY 


THK      >KU       >IE:KUIMV\      ASPHALT 
I'L.V.NT 

The  East  Iron  &  Machine  Company, 
which  has  beeii  building  the  Merriman 
one-car  steam-melting  asphalt  plants 
since  1905,  announces  that  the  improved 
Merriman  Xo.  3  is  now  on  the  market, 
and  several  have  already  been  sold. 

The  new  plant,  which  has  increased 
efficiency  and  is  easier  to  transport  and 
handle,  is  only  58  feet  over  all,  and  is 
the  shortest  complete  railroad  plant  of 
its  capacity  on  the  market.  The  guar- 
anteed capacity  is  2,000  square  yards  of 
2-inch  topping,  or  2,800  yards  of  as- 
phaltic  concrete,  in  a  ten-hour  day. 
Users  of  this  plant  are  now  laying  over 
3,000  yards  of  2-inch  topping  in  a  ten- 
hour  day. 

The  side  girder  sills  are  so  constructed 
that  they  cannot  sag  or  warp  out  oi 
shape.  The  trucks  are  extra  heavy,  M. 
C.  B.  standard,  with  6  x  11-inch  jour- 
nals, special  hammered  steel  axles  and 
chilled  wheels.  The  125-h.  p.  boiler 
is  extra  heavy,  is  a  good  steamer,  and 
is  very  easy  to  clean.  The  power 
equipment  is  specially  designed.  The 
engines  are  of  simplified  construction, 
very  heavy,  and  all  parts  are  readily 
accessible. 

The  four  melting  kettles  are  con- 
structed in  one  unit.  Each  kettle  is 
equipped  with  two  steam  coils,  made  of 
heavy  electrically  welded  pipe.  These 
kettles  are  so  arranged  that  air  pres- 
sure can  be  used  to  facilitate  discharge 
of  the  asphalt,  and  so  that  either  air 
or  steam  can  be  used  for  agitation. 
Clean-out  doors  are  placed  at  close  in- 
tervals. 

The  patented  sand  drum  is  5  feet  in 
diameter  and  25  feet  long.  No  internal 
spiders  are  used,  and  four  heavy  I- 
beams  act  as  spill  plates  and  carry  the 
sand  so  that  it  falls  through  the  heat 
as  the  drum  revolves.  Spiral  flights 
carry  the  material  forward.  The  drum 
runs  on  special  trunnions  and  a  special 
riding  ring,  and  is  driven  by  outside 
gear  segments.  The  capacity  is  ap- 
proximately 25  tons  per  hour. 

The  mixer  has  a  capacity  of  12  cubic 
feet,  is  equipped  with  patented  blades 


having  renewable  ends  and  can  dump 
directly  into  motor  trucks  which  run 
under  the  mixer  platform. 

The  telescopic  hot  material  storage 
bin  holds  12  cubic  yards  or  15  tons, 
but  can  be  easily  closed  down  on  plat- 
form without  removing  any  parts. 

The  patented  working  platform, 
when  extended  for  operation,  permits 
trucks  and  wagons  to  pass  under  the 
mixer  dump  and  is  easily  drawn  within 
shipping  length  of  the  car  and  clears 
the  end  of  the  car  frame. 

Elevators  on  both  sides  of  the  plant 
feed  the  sand  drum,  so  material  can  be 
stored  on  either  or  both  sides.  The  hot 
material  elevator  is  entirely  enclosed  in 
dust-tight  sheet-steel  housing,  made  in 
sections,  which  can  easily  be  removed 
to  facilitate  packing  for  shipment.  The 
fire  box  is  arranged  for  burning  coal, 
coke,  wood  or  fuel  oil,  thus  giving  a 
choice  of  fuel  at  all  times. 


ham,    Ala.      Prescott    V. 
cliarge  of  the  new  office. 


Kelly    is    in 


LITTLE     WONDER    TILE     DITCHER 

The  Little  Wonder  tile  ditcher  man- 
ufactured by  Edward  Jeschke  can  be 
operated  by  either  team  or  tractor 
power  and  rapidly  cuts  a  clean,  nar- 
row ditch  more  uniformly  and  eco- 
nomically than  it  can  be  done  by  hand 
power. 

It  will  cut  from  2  to  3  feet  deep 
at  the  rate  of  1-3  mile  per  hour.  With 
teams,  it  can  be  operated  as  fast  as  the 
horses  can  walk,  digging  easily  to  a 
depth  of  30  inches.  One  of  them  was 
reported  in  two  hours  to  have  dug  a 
trench  that  would  have  cost  $42  if  dug 
by  hand. 

INDUSTRIAL  NOTES 

Tlie  Austin  Machinery  Corporation, 
Chicagft,  111.,  has  established  ten  pri- 
mary district  offices  and  warehouses 
and  upwards  of  fifty  subsidiary  offices 
and  agencies  throughout  the  United 
States.  Each  warehouse  carries  a  full 
stock  of  machines  and  parts. 


Fairbanks,  Morse  &  Co.  has  pur- 
chased the  entire  business  of  the  Lus- 
ter Machine  Shop  &  Railway  Equip- 
ment Co.,  917  Arch  street,  Philadel- 
phia, where  a  new  branch  will  be 
opened  under  the  management  of  Mr. 
D.  W.  Dunn.  E.  J.  Luster,  former 
president,  will  be  manager  of  the  ma- 
cnine  tool  division  of  the  Fairbanks, 
Morse   Philadelphia  branch. 


Inter-State  Portland  Cement  Co., 
Des  Moines,  la.,  has  been  incorporated 
with  a  capital  of  $3,100,000.  The  of- 
ficers are  :  President,  Parley  Sheldon, 
Ames.  la. ;  vice-presidents,  L.  K. 
Xickols  and  W.  B.  Barney;  secretary- 
treasurer,  Paul  W.  Carroll ;  general 
counsel,  George  Cosson ;  chairman  of 
the  board,  B.  F.   Carroll. 


Blaw-Knox  Co.,  of  Blawnox  (Pitts- 
burgh )  has  established  a  new  sales  dis- 
trict in  the  south,  with  headquarters  at 
408  American  Trust  building,  Birming- 


ATTRACTIVE  PUBLICITY 

So  far  as  commercial  publicity  con- 
sists of  a  compelling  and  pleasing  ap- 
peal to  the  eye,  the  Austin  Machinery 
Corporation  has  achieved  it  in  a  series 
of  art  letter  heads  of  artistic  and  typo- 
graphical merit  that  are  also  so  con- 
spicuous that  communications  written 
below  them  will  be  very  unlikely  to  go 
into  the  waste  basket  without  more 
than  the  usual  attention. 

A  set  of  eight  artistic  pictures  are 
printed  in  colors  across  the  full  width 
of  the  top  of  the  letter  page,  occupying 
from  one-third  to  one-quarter  of  the 
total  space.  Each  picture  is  an  at- 
tractive landscape  showing  in  the  fore- 
ground a  different  important  unit  of 
Austin  plant  in  operation  and  inscribed 
with  a  brief  suggestive  title.  Pains 
have  been  taken  to  eliminate,  as  far  as 
possible,  the  details,  so  that  the  type  of 
machine  and  the  character  of  its  serv- 
ices are  made  prominent  and  an  idea 
of  efficiency  is  given  without  the  study 
of   perplexing  minor   features. 

These  pictures  on  letter  sheets  with 
tinted  margins  represent  a  consider- 
able outlay  which  is  justified  by  the  ef- 
fect of  "class"  that  they  convey. 
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Repairing  Greene  Ave.  Sewer,  Brooklyn 


About  2,300  feet  of  brick  arch  of  10- foot  sewer  replaced  by  concrete  in  deep 
open  cut  work  and  about  750  feet  of  defective   brick   arch   for   same    10-foot 
sewer  reinforced  by  concrete  arch  built  inside  old  structure. 


Ihc  (Irccnc  avenue  sewer  between  Throop  and 
Lewis  avenues,  Brooklyn,  was  a  circular  brick 
structure  10  feet  in  diameter  inside  with  vertical 
walls  2j/'  feet  thick,  a  12-inch  arch  ring  and  an  in- 
vert 8  inches  thick  on  a  concrete  base  4  inches  in 
minimum  thickness.  It  was  built  many  years  ago 
at  a  depth  of  about  35  feet  below  the  surface  of 
the  street  in  dry,  sandy  soil.  Up  to  the  springing 
line  the  sewer  is  still  in  good  condition  but  in 
many    places    the    arch    has    cracked,    settled    or 


broken  so  that  it  was  con.'sidered  unsafe,  and  plans 
were  made  for  repairing  a  large  portion  of  it. 

INSIDE  CONSTRUCnON 

At  the  upper  end,  from  Marcy  avenue  tf)  Tomp- 
kins avenue,  the  flow  in  the  sewer  is  so  small  that 
it  was  permissible  to  make  a  slight  reduction  in 
the  cross  section,  and  plans  were  made  for  cut- 
ting continuous  longitudinal  recesses  27  inches 
high,  about  8  inches  deep  at  the  top,  and  about 
20  inches  deep  at  the  base,  below  the  springing 
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line  on  each  side  of  the  sewer  to  provide  for  skew- 
back  courses  bonded  to  the  side  walls  and  made 
continuous  with  a  concrete  arch  ring  12  inches 
thick  within  the  old  brick  arch,  supporting  it  and 
resting  on  the  skewbacks  cut  through  the  old  in- 
vert and  into  the  side  waUs  as  shown  in  the  cross 
section.  The  roof  of  the  reconstructed  sewer  thus 
has  a  radius  1  foot  shorter  than  that  of  the  old 
sewer  and  of  the  present  invert,  and  the  roof  and 
invert  are  connected  by  vertical  side  walls,  as 
shown  in  the  cross  section. 


SEWER   .\RC  H    KEIXFORCED  FROM   INTERIOR 

For  the  execution  of  this  portion  of  the  work, 
the  sewer  has  been  entered  at  the  existing  Tomp- 
kins avenue  manhole,  a  horizontal  working  plat- 
form built  2  or  3  feet  above  the  invert  and  clear 
of  the  sewer  flow,  and  on  it  movable  timber  bents 
have  been  wedged  up  against  the  old  cracked 
brick  arch  roof  to  support  it  when  weakened  by 
the  cutting  away  of  nearly  half. the  thickness  at' 
each  skewback  alternately.  All  brickwork  is 
drilled  with  jackhammers,  cut  out  carefully,  and 
the  reinforcement  placed  in  short  sections  first  on 
one  side  of  the  sewer  and  then  On  the  other  side. 
As  the  work  advances  the  arch  timbering  will  be 
carefully  replaced  by  heavily  braced  wooden  forms" 
in  sections  10  feet  long  and  the  concrete  will  be 
filled  in  solid  and  brought  to  bear  by  grouting 
against  the  intrados  of  the  old  brickwork,  thus 
giving  it  full  support.  After  the  concrete  is  suf- 
ficiently set  the  forms  will  be  advanced  to  the 
next  section  without  taking  down,  it  will  be  con- 
creted in  the  same  manner,  and  so  on,  the  concrete 
following  closely  the  cutting  of  the  skewback  re- 
cesses. It  is  expected  that  when  under  f^-11  head- 
way this  work  with  a  force  of  about  seven  men 
will  be  advanced  at  the  rate  of  about  30  feet  of 
completed  tunnel  arch  per  week. 

OPEX  CUT  WORK 

For  a  distance  of  about  2,300  feet  from  Lewis 
avenue  the  old  brick  arch  will  be  entirely  remove  1 
and  replaced  by  a  reinforced  concrete  arch  15 
inches  thick,  resting  on  the  old  side  w^alls  and  in- 
vert 18  inches  below  the  springing  line.  This  re- 
construction is  done  entirely  in  an  open  cut  aver- 
aging about  25  feet  deep  from  the  surface  of  the 
street  to  the  top  of  the  arch  and  commanded  by  a 
I  idgerwood  cableway  of  400  feet  span  installed  on 


the  center  line  of  the  street  directly  over  the  sewer. 

The  head  tower  of  the  cableway  is  a  timber 
structure  mounted  on  four  wheels  and  is  advanced 
when  necessary  on  a  temporary  broad-gauge  track 
laid  for  the  purpose  as  required.  The  tail  tower 
consists  of  a  shear  frame  that  is  lowerefl  to  the 
ground  and  moved  bodily  to  the  new  position  and 
re-erected  when  the  cableway  is  shifted.  The 
anchorages  for  the  main  cable  consist  of  three 
12  X  12-inch  horizontal  transverse  timbers  12  feet 
long,  engaging  12-foot  vertical  timbers  in  a  pit 
excavated  in  the  middle  of  the  street  and  back- 
filled. 

Holes  \y2  inches  in  diameter  and  about  12 
inches  apart  are  made  in  two  longitudinal  lines 
about  9y2  feet  each  side  of  the  center  line  of  the 
sewer,  by  a  jackhammer  drill  operated  by  com- 
pressed air,  to  limit  the  size  of  the  sewer  trench. 
The  earth  is  excavated  at  the  working  face  of  the 
trench  so  as  to  undermine  the  concrete  base  of  the 
asphalt  pavement  and  the  latter  is  broken  off  in 
large  chunks  by  sledging  and  is  removed  in  the 
1-yard  steel  buckets  operated  by  the  cableway. 
Excavation  under  the  pavement  is  made  by  pick 
and  shovel,  and  the  sandy  soil  is  removed  in  the 
same  way  and  dumped  directly  in  motor  trucks, 
operated  by  the  Hagerty  Company,  that  haul  it 
about  5  miles  to  the  spoil  banks. 

After  the  removal  of  the  pavement  the  excava- 
tion is  commenced  on  each  side  of  the  sewer  with 
a  trench  about  18  inches  wide  and  2  feet  deep  to 
receive  the  sheet  piling.  Rectangular  frames  con- 
sisting of  two  10  x  12-inch  rangers  about  16  feet 
long  and  two  10  x  10-inch  transverse  struts  are 
fastened  together  with  scabs  and  put  in  horizontal 
position  on  the  surface  of  the  ground,  the  rear 
ends  of  the  rangers  being  spliced  to  the  forward 
ends  of  the  last  rangers  set  in  the  sheeted  part  of 
the  trench. 
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The  rangers  arc  aligned  in  position  by  blocks 
wedging  them  2  inches  away  from  the  asphalt 
pavement  so  as  to  leave  clearance  between  it  and 
the  rangers  to  receive  the  2  x  10-inch  sheeting 
planks  18  feet  long  adzed  to  a  knife  edge  at  the 
bottom,  that  are  set  in  position  by  men  working 
on  outside  scaffolds  about  7  feet  high. 

After  a  group  of  10  or  15  sheet  pile  units  have 
been  thus  assembled  they  are  successively  driven 
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a  foot  or  Iwo  by  a  Mi  l\  icriiaii-'ICrry  slcani  liaiii 
incr  operated  by  compressed  air,  one  lianimer  on 
eaili  side  of  the  trench  workinj;  together  and  j^o 
Mif^-  hack  and  fortli  from  end  to  end  of  the  group 
of  sheet  i)iles  (hiving  them  a  foot  or  two  at  a  time 
as  the  excavation  progresses  until  they  aic  (hivcii 
down  full  length. 

After  the  sIuH'ling  is  started  in  the  shallf)W 
trenches  on  the  surface  of  the  excavation  the 
dumpling  is  excavated  i)etween  the  trenches  and 
the  full  width  of  the  trench  is  excavated  to  a 
(K'ltth  of  about  15  or  16  feet,  additional  rangers 
and  cross  braces  being  set  from  5  to  3  feet  apart 
\ertically  as  the  excavation  progresses. 

When  the  excavation  reaches  within  2  or  3  feet 
of  the  bottoiu  of  the  sheeting,  a  second  tier  of 
10  X  2-inch  sheet  piles  16  feet  long  is  started 
aijainst  the  inner  face  of  the  lower  rangers  and 
driven  like  the  other  as  the  excavation  progresses, 
eventually  penetrating  the  full  length  and  reach- 
ing down  below  the  undisturbed  old  sewer. 

When  the  old  sewer  arch  is  exposed  it  is  care- 
fully broken  away  in  small  pieces  down  to  spring- 
ing line,  the  debris  falling  on  the  wooden  working 
platform  which  is  built  in  advance  about  3  feet 
above  the  center  of  the  invert  to  permit  the  nor- 
mal flow  of  the  sewer  underneath  and  to  prevent 
any  injuries  or  obstructions  to  the  invert  from 
the  falling  materials. 

After  the  removal  of  the  old  arch  and  the  prep- 
aration of  the  skewback  surfaces  and  the  side 
walls,  wooden  arch  centers  in  sections  about  20 
feet  long  arc  supported  from  the  invert,  outside 
ribs  are  set,  and  the  lower  pieces  of  lagging  art 
placed,  reinforcement  bars  are  assembled  and 
wired  in  position,  supported  the  proper  distance 
above  the  arch  forms  by  small  concrete  blocks, 
and  the  arch  is  concreted  at  the  rate  of  one  20- 
foot  section  in  about  4  hours,  the  weekly  advance 
varying  from  30  to  50  feet. 

Concrete  is  mixed  in  one  Foote  and  one  Ran- 
some  two-bag  machines  moved  along  from  time 
to  time  in  the  street  adjacent  to  the  excavation 
and  supplied  by  wheelbarrows  with  stone,  sand 
and  cement  delivered  by^  trucks  and  stored  in 
small  piles  on  the  surface  of  the  street  alongside 
the  trench.  The  cement  bags  are  placed  on  slight- 
ly elevated  platforms  and  covered  with  tarpaulins 
to  protect  them  from  rain. 

The  work  is  executed  between  temporary  tim- 
ber bulkheads  from  150  to  200  feet  apart  which 
arc  thoroughly  braced  to  retain  the  sand  from 
caving  into  the  trench.  At  one  end  of  the  bulk- 
head section  the  excavation  is  progressing  and 
the  sand,  shoveled  into  buckets,  is  being  hoisted 
from  the  trench,  transported  by  the  cableway  and 
dumped  over  the  finished  arch  to  backfill  the 
trench  by  one  continuous  operation.  The 
backfill  is  kept  saturated  with  water  from  a 
hose  to  thoroughly  compact  it.  The  excess  ma- 
terial not  required  for  backfill  is  removed 
in  Pierce-Arrow  motor  trucks.  The  Lidgerwood 
cableway  hoists  are  operated  by  electricity,  as  are 
also  the  concrete  mixers  and  the  Sullivan  air  com- 
pressor. 

The  work,  which  was  designed  under  the  di- 


r((  lion  of  Arthur  |.  ^Iriffin,  (  hi<f  engineer  of  the 
r.iitr.iii  of  .Sewers,  F.orouj^h  of  I'.rooklyn,  is  being 
(•\(  (  ulcd  at  a  contract  jjrice  of  .'jVlHS.fXX)  by  P>ooth 
&.  Ilynn,  Limited,  under  the  direction  of  Morgan 
I'.aleman,  superintendent.  The  average  force  em- 
ployed is  about  180  men,  who  receive  from  $5  to 
S7  ])<r  day.  According  to  the  terms  of  the  con- 
Irai  t  the  vvf)rk  is  to  be  coniideted  in  175  work- 
ing days  and  is  now  being  advanced  at  a  rate 
(•([ual  to  that  of  the  required  schedule. 


Activated  Sludge  Ex- 
periments  in 
England 


Conducted  at  Stoke-on-Trent  during  past 

two  years,  dealing  with  waste  water  from 

potteries. 


During  the  past  tw^o  years  experiments  with 
the  activated  sludge  system  have  been  conducted 
at  the  Tunstall  sewage  works  of  the  corporation 
of  Stoke-on-Trent,  England.  The  results  are 
given  in  a  report  made  by  W.  H.  Makepeace, 
borough  sewage  engineer,  the  following  abstract 
of  which  appears  in  "Municipal  Engineering  and 
the  Sanitary  Record,"  London : 

The  sewage  of  this  district  is  heavily  charged 
with  trade  waste  from  the  potteries,  known  as 
"slip,"  and  the  particular  object  of  the  experi- 
ments was  to  ascertain  whether  such  sewage 
could  be  successfully  treated  by  the  activated 
sludge  process.  The  Tunstall  works  were  selected 
because  the  sewage  was  organically  stronger  and 
contained  a  much  larger  percentage  of  trade 
wastes  than  at  the  other  outfall  works  of  the 
corporation. 

The  existing  works  were  altered  to  adapt  them 
to  the  activated  sludge  process  and  provided  (a) 
a  detritus  tank  9  feet  by  21  feet,  having  an  aver- 
age depth  of  5  feet  6  inches  and  containing  5.700 
gallons,  (b)  an  aeration  tank  75  feet  by  42  feet 
9  inches,  with  semi-circular  ends  and  average 
depth  of  7  feet  9  inches.  Its  capacity  was  156,875 
gallons,  and  the  superficial  water  area  418  square 
yards,  (c)  a  sedimentation  tank  25  feet  diametet 
and  average  depth  of  13  feet  10^  inches,  with  ca- 
pacity of  42,500  gallons,  and  having  a  downward 
flow  inlet  and  sludge  scraper.  A  duplicate  tank, 
doubling  the  capacity,  was,  however,  put  into 
commission  at  a  later  date.  The  aerating  tank 
was  divided  into  ten  bays  by  division  walls  with 
submerged  portholes  to  permit  the  flow  of  the 
sewage  through  each  bay  in  series.  The  floor  of 
the  inlet  bay  was  formed  on  the  ridge  and  furrow 
principle  with  diffusion  plates  across  the  full 
width  of  the  bay  at  the  bottom  of  each  furrow. 
The   other   bays   were    divided    lengthwise   into 
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three  sections  by  baffle  boards  with  a  row  of  dif- 
fusers  on  the  upstream  side  of  each ;  the  floors 
had  a  slight  fall  between  each  baffle  in  the  di- 
rection of  the  flow.  The  air  was  supplied  by  an 
Ingersoll-Rand  compressor  having  a  capacity  of 
203  cubic  feet  per  minute  when  working  at  10- 
pound  pressure,  hut  the  air  pressure  used  was  4 
pounds. 

Difficulty  was  at  first  experienced  in  getting  the 
sludge  built  up  to  a  satisfactory  condition,  and  it 
was  found  that  septic  sludge  was  being  formed 
at  intervals  throughout  the  aeration  tank,  partic- 
ularly in  front  of  each  row  of  diffusers.  There 
was  also  trouble  in  maintaining  a  regular  and 
continuous  supply  of  air,  due  partly  to  engine  and 
compressor  troubles.  Investigation  showed  that 
some  of  the  trouble  was  caused  by  an  excess  of 
"slip"  in  the  aeration  tank,  and  as  this  has  a  very 
high  specific  gravity — 2.5 — the  air  supply  then 
available  was  not  sufficient  to  keep  it  in  circula- 
tion, and  it  settled  in  places  to  a  depth  of  3  feet. 
Many  of  the  diffusers  were  found  to  be  choked, 
and  trouble  w'as  caused  by  short-circuiting 
through  several  small  openings  which  had  been 
left  in  the  division  walls  at  the  time  they  were 
built  in  order  to  facilitate  emptying  when  neces- 
sary. The  amount  of  "slip"  was  reduced  by  pass- 
ing the  detritus  tank  effluent  through  an  addi- 
tional grit  chamber ;  the  holes  in  the  division 
walls  were  blocked  up,  the  diffusers  cleaned  and 
the  compressor  speed  slightly  increased. 

From  the  time  these  alterations  were  completed 
the  results  steadily  improved  until  the  necessary 
quantity  and  right  quality  of  sludge  was  built 
up.  This  occurred  in  July,  1919,  and  since  that 
date  a  most  satisfactory  effluent  has  been  consist- 
ently produced.  During  the  first  two  months  of 
these  initial  experiments  the  plant  was  worked  on 
the  continuous  flow  system,  but  subsequently  the 
fill  and  draw  method  was  adopted. 

INFORMATION    OBTAINED    FROM    THE    EXPERIMENTS 

After  a  satisfactory  effluent  had  been  obtained, 
the  tanks  were  worked  on  the  continuous  flow 
method  at  the  rate  of  120.000  gallons  per  24  hours, 
which  was  increased  after  a  few  weeks  to  the 
rate  of  300,000  gallons  per  day  and  an  effluent  of 
consistent  good  quality  was  obtained.  The  re- 
markable feature  of  this  was  the  high  nitrate  fig- 
ure produced,  and  the  thoroughly  stable  character 
of  the  effluent  has  always  been  satisfactory;  the 
reduction  of  the  bacteria  content  amounts  to  98 
per  cent,  and  the  dissolved  oxygen  test  shows 
0.33  parts  per  100,000  compared  with  the  Royal 
Commission  limit  of  2  parts.  Careful  observation 
was  made  of  the  sludge  returned  from  the  set- 
tlement tank  to  the  re-aeration  tank,  and  it  was 
found,  after  three  hours'  settlement,  to  be  70  per 
cent  of  the  total  volume  returned. 

The  average  analysis  of  the  activated  sludge  in 
parts  per  100,  or  as  a  percentage,  was:  Mineral 
matter,  49.2;  organic  matter,  50.8;  nitrogen,  4.5; 
grease,  2.75. 

Experiments  were  made  with  percentages  of 
sludge  in  the  aeration  tank  varying  from  25  to 
45  to  ascertain  whether  it  was  practicable  to  car- 


ry a  reserve  of  activated  sludge  in  a  tank  nor- 
mally dealing  with  dry  weather  flow  so  as  to 
proxide  the  additional  sludge  necessary  to  comply 
with  the  Miniiitry  of  Health's  rc(|uirements  for 
treating  the  varying  rate  of  flow  of  sewage,  viz., 
from  one  to  three  times,  in  stand-by  tanks.  It 
was  found  that  an  excess  quantity  of  sludge  could 
be  successfully  maintained  by  a  dry  weather  flow, 
and  that  if  stand-by  tanks  were  provided  and  me- 
chanical means  arranged  for  rapidly  discharging 
the  surplus  sludge  from  the  dry  weather  flow 
tanks,  varying  rates  up  to  three  times  the  dry 
weather  flow  can  be  successfully  treated. 
Throughout  the  experiments  the  flow  dealt  with 
was  not  constant,  but  varied  exactly  in  propor- 
tion to  the  flow  from  the  sewers. 

flood  results  were  obtained  with  settlement 
tanks  of  half  the  capacity  of  the  aerating  tanks, 
but  Mr.  Makepeace  is  of  opinion  that  they  would 
ha\e  been  better  with  pyramidical  bottoms. 

The  activated  sludge  showed  an  increase  of 
nitrogen  content  of  346  per  cent  over  ordinary 
sludge,  which  brings  its  utilization  for  fertilizing 
purposes  within  the  range  of  a  commercial  prop- 
osition. The  most  successful  method  of  sludge 
treatment  was  found  to  be  evaporation  by  utiliz- 
ing waste  heat  from  an  oil  engine  exhaust  pipe. 

The  plant  has  intentionally  been  satisfactorily 
subjected  to  all  sorts  of  abuse  w'hich  it  would  be 
likely  to  meet  in  everyday  practice.  It  was  found 
that  sewage  could  be  run  through  the  tanks  for 
three  or  four  hours  while  the  air  supply  was 
discontinued,  without  serious  effect  on  the  efflu- 
ent. Again,  the  compressor  and  the  inflowing 
sewage  was  stopped  for  periods  of  from  three  to 
ten  hours  in  twenty-four,  and  the  efficiency  was 
unimpaired  when  the  flow  was  re-started. 

The  quantity  of  air  was  varied  from  1.108  to 
.624  cubic  feet  per  gallon,  without  any  effect  ex- 
cept to  reduce  the  velocity  through  the  aeration 
tank  from  about  2.5  feet  per  second  to  1.5  feet. 
Below  this  rate  settlement  on  the  bottom  com- 
menced. 

CONCLUSIONS   DR^rWVN    FROM    EXPERIMENTS 

As  a  result  of  the  experiments,  Mr.  Makepeace 
considers  that  the  system  is  reliable  when  once 
established,  and  is  not  likely  to  be  interfered  with 
by  the  trade  wastes  of  the  potteries.  The  system 
is  considerably  less  costly  to  construct  than  or- 
dinary bacterial  methods,  and  its  maintenance 
would  be  less  than  that  of  their  existing  plants. 
It  can  often  be  applied  without  a  pumping 
scheme.  The  works  can  be  controlled  by  a  much 
smaller  but  more  skilled  staff.  There  is  no  aerial 
nuisance  under  the  worst  conditions,  while  the  re- 
sultant sludge  is  inoffensive  and  possesses  higher 
fertilizing  value  than  the  sludge  from  existing 
plants.  An  area  of  bacterial  beds  should  be  con- 
structed or  suitable  land  provided  for  use  in  case 
of  a  possible  breakdown  of  the  activated  sludge 
plants. 

Mr.  Makepeace  estimates  that  a  complete  plant, 
partly  bacterial  and  partly  activated  sludge,  for 
a  population  of  50,000  with  a  dry  weather  flow  of 
lyz  million  gallons  would  cost  £85,000  as  against 
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il25,(K)()  |(»r  a  plani  nii  pri'sciU  (l;i>  h.u  Icrial  Inn  •.. 
This  iiuludc's  for  (k-aliiij,^  in  limes  of  slonii  willi 
three  tiiius  the  tiry  weather  How  as  sewa^c"  and 
three  to  six  tiiufs  as  storm  water.  The  iiiaiiitc- 
name  char^^i-s  (i-xcliidinj^  capital  charges)  arc  es- 
timated at  L\,}>71  eompared  with  /f).X()()  for  a 
plant    wholly   l)a»-terial. 

1  lie  siliemc  Mr.  Maki-peace  reccjmnu'nds  for  a 
new  installation  are:  Three  detritus  tanks,  total 
ea[>aeity  1/25  dry  weather  lh)w;  two  sedimenta- 
tion tanks,  total  capacity  1/3  dry  weather  flow- 
two  aeration  tanks  (sub-divided),  total  capacity 
2/3  dry  weather  Mow  ;  two  settlement  taid<s  (pyra- 
midical  bottoms),  total  ca]>acity  1/3  dry  weather 
How;  bacteria  beds  of  cubic  capacity  equal  to  1/3 
dry  weather  How  on  basis  of  70  gallons  per  cubic 
yard;  two  sludge  storage  tanks  for  dewatering 
sludge  from  settlement  tanks  before  drying,  total 
capacity  1-130  dry  weather  flow;  and  sludge  beds 
based  on  1  scjuare  yard  per  sixteen  persons. 


Water  Supply  of  Blucfield 

'1  he  chief  engineer  of  the  ."^lale  Dei^artment  of 
Health  of  West  Virginia,  E.  S.  Tisdalc,  has  re- 
cently made  a  report  upon  the  water  supply  ot 
l^luefield,  W.  Va.,  after  an  investigation  which 
had  been  requested  by  the  Chamber  of  Commerce 
of  that  city. 

The  report  describes  the  present  sources  of  sup- 
ply and  comments  upon  their  (luality  and  quan- 
tity. There  are  three  sources  of  supply,  one  a 
gravity  flow  from  eleven  springs  on  East  River 
mountain  w'hich  furnishes  approximately  250,000 
gallons  a  day;  second,  springs  located  at  the  lower 
end  of  the  valley  below  East  River  mountain, 
about  two  miles  from  the  city ;  and  third,  springs 
about  four  miles  from  the  city  on  the  east  side 
of  the  same  mountain.  The  third  source  is  r^ 
lied  upon  to  furnish  the  main  portion  of  the 
supply. 

The  valley  in  which  the  second  source  is  lo- 
cated is  a  typical  limestone  formation  filled  with 
sink-holes,  the  springs  being  in  reality  the  out- 
How  of  an  underground  stream  flowing  through 
the  cavernous  formation  in  the  limestone.  The 
water  is  apparently  derived  from  both  under- 
ground sources  and  surface  drainage  through 
sink-holes.  At  time  of  rains,  muddy  water  ap- 
pears at  the  springs  as  proof  of  the  surface  source 
of  much  of  the  supply.  Some  twelve  or  fifteen 
houses  have  cesspools,  the  contents  of  w^hich  finds 
its  way  into  these  sink-holes  and  thence  probably 
to  the  underground  stream  and  springs.  The 
danger  of  this  condition  has  caused  the  city  to 
treat  the  water  with  chlorine,  which  is  probably 
to  be  gi\en  credit  for  the  failure  of  typhoid  to 
make  its  appearance  in  the  city.  These  springs 
furnish  approximately  500,000  gallons  of  water  a 
day. 

The  third  source  of  supph'  is  in  reality  similar 
to  the  second,  being  springs  fed  by  an  under- 
ground stream  running  in  limestone  caverns  and 
fed  by  surface  water.  It  is  not  known  that  there 
is  any  pollution  of  the  underground  streams  form- 


ing this  third  source  of  supply,  but  on  the  father 
hand,  it  is  not  certain  that  there  is  not  some  such 
|)ollulion.  These  sui)plies  arc  treated  with  liquid 
chlorine  ( ontinuously  and  with  conscientious 
care  and  duplicate  machinery  for  emergency  pur- 
|)oses  is  maintained  at  each  station.  Water  is 
iic;sl(  d  at  the  rate  of  ajjproximately  0.2  jjarts  per 
nnllion.  liacleriological  analyses  of  the  water  are 
made  nujnthly  by  the  State  Department  of 
Health.  Records  of  typhoid  cases  in  the  city  for 
the  i)ast  two  years  show  that  there  had  been  one, 
two  and,  in  two  instances,  three  cases  per  month, 

Mr.  Tisdale  recommends  that  all  of  the  resi- 
dences on  the  water-shed  draining  to  these  sink- 
holes be  comi)elled  to  connect  up  to  the  city  sew- 
erage system  or  to  install  tight  septic  tanks  or 
similar  contrivances. 

In  addition  to  the  objectionable  feature  of  the 
(juality  of  the  water,  there  is  grave  possibility  of 
a  shortage  of  the  supply  from  these  springs,  ow- 
ing to  the  very  rapid  growth  of  the  city.  All  of 
the  water  from  the  springs  is  being  used  to  ca- 
pacity and,  as  90  per  cent  of  the  services  are  me- 
tered, it  does  not  seem  possible  to  diminish  the 
consumption.  He,  therefore,  recommends  that 
the  city  not  only  take  immediate  steps  to  prevent 
the  pollution  of  the  underground  supply,  but  that 
it  employ  an  engineer  to  plan  for  increasing  the 
volume  of  supply. 


Citizens  Oppose  Municipal  Water  Ownership 

A  rather  unusual  condition  of  affairs  exists  in 
Sacramento,  where  the  recently  annexed  district 
of  Oak  Park  is  insisting  that  it  continue  to  be 
served  by  the  Oak  Park  Water  Co.  rather  than  by 
the  municipal  water  department.  It  seems  that 
the  water  furnished  by  the  local  company  is  con- 
sidered to  be  of  a  quality  superior  to  that  fur- 
nished by  the  Sacramento  Water  Department, 
and  the  citizens  of  the  Oak  Park  district  believe 
that  the  water  w^hich  had  been  served  them  prior 
to  annexation  is  the  biggest  business  asset  of  the 
district.  The  Merchants'  Club  and  other  organiz- 
ations and  mass  meetings  have  protested  to  the 
citv  against  the  contemplated  purchase  of  the  Oak 
Park  Water  Co.  distribution  system  and  the  fur- 
nishing through  it  of  water  from  the  municipal 
supply.  Citizens  of  the  district  claim  that  at  the 
time  of  annexation  there  was  an  agreement  made 
with  the  city  of  Sacramento  that  they  would  con- 
tinue to  receive  the  Oak  Park  water  and  some 
have  even  expressed  their  desire  of  again  sepa- 
rating Oak  Park  from  the  city  government  of 
Sacramento  if  the  city  insists  upon  discontinuing 
the  present  supply. 


No  More  Convict  Labor  on  New  Jersey 

Highways 

It  has  been  reported  that  the  State  Highway 
Commission  of  New  Jersey  has  decided  to  dis- 
continue using  two  road  camps  used  by  convicts 
who  were  cm{)loyed  in  building  the  state  high- 
ways, this  action  being  the  result  of  a  recommen- 
dation of  State  Highway  Engineer  W^asser  that 
convict  labor  on  the  state  highways  be  abolished. 
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Asphalt  Production,  Refining 

and  Storing 


By  HERBERT  SPENCER* 


Production  in  the  Mexican  field,  transportation  to  this  country,  refining,  stor- 
ing and  transporting  the  refined  product,  are  described  briefly.     The  author 
makes  a  plea  for  agreement  on  a  few  standard  penetrations. 


Practically  everyone  is  familiar  with  the  process 
required  to  quarry  and  crush  stone,  and  most  of 
the  other  materials  used  in  the  construction  of 
pavements  in  general.  However,  little  has  been 
written  on  the  production  and  refining  of  asphalt 
cement  used  in  paving  work,  and  the  object  of  this 
paper  is  to  describe  briefly  some  of  the  features 
en,.enng  into  the  production,  transportation  and 
refining  of  the  oil  trom  which  asphalt  is  made,  to- 
gether with  some  of  the  problems  incidental  to  the 
shipping  of  the  finished  product  and  the  handling 
at  the  asphalt  plant. 

As  the  Mexican  asphalt  has  been  extensively 
used  in  all  classes  of  paving  work  throughout  the 
eastern  part  of  the  United  States,  the  remarks  will 
be  confined  largely  to  this  grade,  although  applic- 
able to  most  asphalts  used  in  paving  work. 

The  quantity  of  asphalt  produced  from  domes- 
tic oil,  Mexican  oil  and  imported  Trinidad  and 
Bermudez  asphalt  and  in  use  in  the  United  States 
for  various  purposes  is  shown  by  accompanying 
table: 

produltiox  .\.\'d  transportation 

Before   the   introduction   of  petroleum   asphalt 


of  the  large  producing  wells;  but  prospecting  in 
adjacent  fields  indicates  a  steady  increase  in  the 
production  of  the  Mexican  oil. 

The  main  factors  entering  into  the  use  of  Mexi- 
can oil,  based  upon  present  conditions  in  Mexico 
are:  (1)  Price,  (2)  Pipe  line  facilities,  and  (3) 
Transportation. 

The  Mexican  government,  by  its  new  constitu- 
tion, has  interpreted  Article  27  to  provide  in  a 
retroactive  manner  for  nationalization  of  all  oil 
lands.  The  export  tax  on  the  Mexican  oil  is  so 
heavy  that  a  considerable  part  of  the  value  of  the 
crude  at  the  well  is  collected  as  taxes  by  the  Mexi- 
can government.  The  construction  of  pipe  lines 
from  the  fields  to  the  Gulf  of  Mexico  has  facili- 
tated the  movement  of  the  crude,  and  increased 
facilities  in  the  way  of  pipe  lines  will  materially 
add  to  the  quantity  which  can  be  made  available 
for  transportation  to  the  refineries  in  the  United 
States.  At  the  close  of  the  war  the  number  of 
tank  steamers  available  for  service  in  bringing 
Mexican  oil  to  this  country  was  limited.  Tankers 
now  in  course  of  construction  will  be  placed  in 


TONS    OF    ASPHALT 

FROM     VARIOUS 

SOURCES 

,            iyi4 

1915                 I 
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1            360,000 
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390.000 
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652.000 

65,000 

4S,000 

600,000 

...    .               316.000 

672,000 

Trinidad 

Bermudez 

78,000 

510X1 

in  the  United  States,  dependence  of  supply  was 
based  largely  upon  the  imported  native  asphalts 
from  Trinidad  and  Bermudez.  It  is  evident,  how- 
ever, that  since  the  introduction  of  asphalts  from 
don.e.stic  and  Mexican  petroleum,  the  demand  for 
the  native  asphalts  has  steadily  decreased.  Con- 
tinuation of  supply  from  Mexican  fields  will  large- 
ly influence  the  completion  of  the  large  toad  and 
street-building  program  upon  which  we  are  now 
embarked,  and  although  conditions  in  Mexico  are 
far  from  being  settled,  the  field  is  still  in  opera- 
tion and  apparently  has  not  been  seriously  af- 
fected by  the  hrge  quantities  of  oil  drawn  from 
it  since  it  was  first  opened.  In  some  sections  of 
the  Mexican  oil  district,  and  particularly  in  north- 
ern Vera  Cruz,  disturbing  infiltration  of  salt  water 
has  affected  a  horizontal  plane  extending  over  a 
wide  area,  rendering  unfit  for  use  part  of  the  oil 
produced.    This  has  meant  the  extinction  of  many 

•C.    E..    Standard    Oil    Co.    of    N.    ]..    .New    York    City. 


this  service  as  j;_apidly  as  possible  and  it  is  ex- 
pected that  this  will  aid  in  materially  increasing 
the  quantity  of  crude  oil  carried  from  Mexico  to 
the  United  States  and  its  reduction  into  asphalt 
for  commercial  use. 


AN  OIL  TANKER  LOADING  OFF  SHORE 
Pipe    lines    from    the    wells  are  extended  out  to  sea;  the 
tank   steamor  picks  up   the  buoyed   end.   the   oil   is   turned 
on.    the    pressure   at    the    well  being  sufficient  to  force  the 
f(il   into   the   tanker. 
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Taiikcrs  vary  in  size  irnni  i)(),()(K)  hands  to 
ll.S,(KH)  barrels  capacity  ami  make  the  trip  fiom 
Mexico  to  Atlantic  i)orls  in  abont  eij^ht  days. 
They  are  all  ecpiipped  with  powerfni  |)nmps,  and 
recpiiii-  about  t'orly:ei};hl  hours  to  load  and  the 
same  time  to  unload.  Connections  are  generally 
8-inch  suction  and  10  inch  discharj^e.  In  some 
cases  the  oil  from  the  well  is  loade<l  direct  to  the 
tanker,  the  pressure  at  the  well  being  sufficient 
to  force  the  oil  through  the  pipe  lines  and  into 
the  steamer.  'Jhis  has  ri-suited  at  times  in  too 
rapid  loading,  as  dilliculty  has  bcnn  e\])eriemed 
in  properly  controlling  the  How. 

REFININc; 

When  the  oil  reaches  the  relinery,  it  is  uidoaded 
into  storage  tanks,  and  from  there  is  charged  to 
the  stills,  which  are  generally  in  batteries.  The 
oil  is  reduced  at  a  temperature  of  about  (jOO  de- 
grees I'ahrenheit.  This  operation  takes  about 
sixty  hours,  and  necessitates  maintaining  the  cor- 
rect temperature  until  the  material  reaches  the 
penetration  desired.  Overheating  or  too  rapid 
distillation  would  probably  result  in  affecting 
some  of  the  essential  characteristics  of  an  asphalt 
cement,  such  as  ductility,  susceptibility  to  climatic 
changes,  and  other  features.  Careful  tests  for 
penetration  indicate  when  the  material  has  reached 
the  correct  degree  of  hardness,  and  as  the  still- 
men  become  proficient  after  handling  large  quan- 
tities of  material,  mistakes  seldom  occur.  Re- 
tained samples  of  all  material  are  kept  for  refer- 
ence, and  if  any  discrepancies  in  tests  are  reported, 
a  comparison  with  the  retained  sample  is  made  to 
determine  what,  if  any,  change  has  taken  place 
since  the  asphalt  left  the  refinery.  Only  accepted 
standards  for  testing  are  followed,  those  in  com- 
mon use  being  methods  adopted  by  the  American 
Society  for  Testing  Materials,  American  Society 
of  Civil  Engineers,  and  similarly  constituted 
bodies. 

It  might  be  well  here  to  point  out  some  of  the 
difficulties  that  confront  the  refiner  due  to  the 
great  divergence  in  specifications,  and  particularly 
in  reference  to  the  variety  of  penetrations  called 


for.  \\  allace  L.  Caldwell,  (if  the  I'ittsburgh  Test- 
ing Laboratory,  estimates  the  causes  of  failure  of 
asphalt  wearing  surfaces  as  fcjihjws: 

('niuit;iblc    iiiiiicral    aKKrcKatc    30% 

Iiii|iri)|jcr    iiiaiiiinilatioti    at    mixing    plant    25% 

'   r'i)r)r  worknianHliip  on   street    15% 

Ha<l    weather    condition*    , 15% 

Ilitiiincn    of    improper   coniintcncy    10% 

l<iliitni;M    iiii>iiiital)lc    for    pavitiK    5% 

100% 

riic  larger  cities  generally  lay  a  heavy-traffic  mix 
and  a  light-traffic  mix,  each  of  which  requires  an 
asphalt  of  different  penetration.  In  addition  to 
this,  an  asphalt  for  bituminous  concrete  is  in  great 
demand.  These  three  grades  constitute  the  bulk 
of  material  for  the  heavier  forms  of  asphalt  con- 
struction, and  no  hardship  is  imposed  on  the  re- 
finer to  meet  these  requirements.  The  penetra- 
tions most  commonly  used  are  35-45  penetration, 
45-55  penetration  and  55-05  penetration.  How- 
e\er,  when  sub-divisions  of  these  grades  are  called 
for,  it  necessitates  additional  storage  and  mate- 
rially affects  the  running  of  regular  grades.  At 
present  refiners  are  asked  to  make  asphalt  of  35-40 
penetration,  40-45,  45-50,  50-55,  55-60,  60-65,  and 
<)5-70,  and  in  some  cases  request  is  made  to  run  a 
material  to  definite  penetration.  The  discrepan- 
cies in  the  test  for  penetration  as  made  by  dif- 
ferent operators  leave  much  to  be  desired  in  the 
practical  making  of  this  test  and  unnecessary 
grades  inflict  a  hardship  on  the  refiner  in  keep- 
ing so  many  stocks,  when  probably  not  more  than 
three  grades  would  be  sufficient  to  meet  all  the 
variations  in  hardness  required  in  an  asphalt  ce- 
ment. The  committee  on  asphalt  of  the  A.  S.  M. 
I.  should  study  this  matter,  and  this  committee, 
in  conjunction  with  the  Technical  Advisory  Com- 
mittee of  the  Asphalt  Association,  should  deter- 
mine the  penetrations  best  suited  for  the  different 
kinds  of  asphalt  pavement,  specifying  these  pene- 
trations with  allowable  limits  instead  of  leaving  it 
optional  with  the  engineer  to  order  any  penetra- 
tion he  thinks  best  suited  to  his  work. 

After  the  asphalt  has  been  reduced  to  the  proper 
consistency  it  is  pumped  either  to  tank  cars  or  to 
storage  tanks.  Tank  cars  are  loaded  from  an 
overhead  rack,  and  barrels  or  drums  filled  from 
storage  tanks.  The  tank  cars  in  use  are  from 
6,500  to  10,000  gallons  capacity,  and  are  equipped 
with  steam  coils  capable  of  heating  the  material 


I.O\I)I.\G    UACK    FOIi   T.V:>CK  X^AIiS 
Tank   oars  are   first   inspected   to   see   tTiat   coils   do  'not 
leak,   and   that   all   fittings   are    in    place.     Gars   are   filled 
to   maximum   capacity. 


LOADING  PLATFOllM   FOU  PACKAGK    .SHIPMKXTS 
Packaares   are   first   weisjhed  and  then  stenciled  with  the 
frade  of  asphalt,  weight  and    date. 
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so  it  can  he  puinprd  in  Iroiu  .si.x  to  ten  hours. 
Drums  arc  first  coated  with  a  lining  of  clay  or 
similar  material  to  keep  the  asphalt  from  sticking, 
and  are  then  filled  from  hand  nozzles.  Each 
drum  is  weighed  before  loading,  stamped  with 
the  name  of  the  material  and  such  other  identifica'- 
tion  marks  as  may  be  necessary,  and  then  rolled 
into  cars  for  shipment. 

CONTAINERS 

Intimately  bearing  upon  the  economy  of  asphalt 
work  is  the  question  of  containers  used  for  ship- 
ping and  storing  the  asphalt.  This  material,  flow- 
ing readily  on  the  application  of  heat,  makes  it 
possible  to  handle  in  bulk,  thus  obviating  the  ne- 
cessity of  handling  in  packages.  When  shipments 
of  Mexican  asphalt  from  the  Atlantic  and  Gulf 
ports  became  heavy  in  1912  and  1913  it  was  neces- 
sary to  arrange  for  the  transportation  of  this  ma- 
terial in  bulk  from  the  refinery  to  destination. 
Fortunately  the  tank  car  had  been  handling  as- 
phalts for  purposes  other  than  paving  for  many 
years  and  required  nothing  new  to  enable  it  to 
handle  the  paving  asphalt  cements.  The  tank 
cars  are  equipped  with  steam  coils,  and  require  a 
minimum  of  fifty  pounds  of  steam  to  heat  suf- 


countcrcd.  The  Mexican  asphalt  supply  de- 
pends upon  the  Mexican  oil  sui)ply.  Delivery  to 
the  refineries  depends  upon  ocean  transportation. 
Delivery  to  the  consumer  depends  upon  railroad 
conditions  and  a  mobile  tank-car  service.  Short- 
age or  delay  in  equipment,  strikes  or  embargoes 
in  transportation  affect  the  delivery  of  material 
to  the  consumer,  and  the  present  unsettled  con- 
dition of  all  markets  has  caused  deiass  unknown 
under  normal  conditions. 

{To   Be   Continued) 


Some  Municipal  Statistics 

According  to  the  figures  given  in  advance 
sheets  from  Grain's  Directory,  there  are  ()0  cities 
in  the  United  States  of  over  100,000  population, 
60  between  50,000  and  100,000.  131  between  25,- 
000  and  50,000,  445  between  10,000  and  25,000, 
548  between  5,000  and  10.000,  844  between  3,000 
and  5.000.  1,043  between  2,000  and  3,000.  and 
2,921  between  1,000  and  2,000.  The  counties  in 
the  states  total  2,800. 

Of  the  5,359  waterworks  systems  in  the  coun- 
trv.    1,488    are    privately    owned    and    41    are    of 
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ficiently  to  enable 
them  to  be  unloaded 
in  from  ten  to  twelve 
hours. 

Due  tQ  causes  en- 
tirely beyond  the  re- 
finer's control,  he  is 
at  times  confronted 
with  conditions  that 
make  shipments  un- 
certain, arrd  when  a 
combination  of  ad- 
verse conditions  oc- 
curs, and  especially 
during  a  season  when 
demand  is  far  in  ex- 
cess of  supply,  it  is 
but  natural  that  de- 
lays   should    be    en- 


mixed  ownership.  Of  the  total  number,  1,066 
are  operated  in  conjunction  with  lighting  plants. 
The  total  horsepower  of  waterworks  pumping 
machinery  is  1,021,482,  of  which  852,646  are 
steam,  103,216  are  electric  and  65,620  are  internal 
combustion  and  water  power. 


;,  PM>  miner  arm  c 
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Lumber  Reports 

The  weekly  trade  barometer  of  the  Southern 
Pine  Association,  New  Orleans,  reports  that  for 
the  week  ended  November  26  orders  for  lumber 
received  aggregated  41,978,402  feet  and  shipments, 
55,716,391.  These  figures  embraced  136  mills  and 
showed  shipments  1.87  per  cent  greater  than  the 
week's  production  and  orders  23.25  per  cent  less 
than  the  week's  production,  the  production  itself 
being  1^8.84  per  cent  below  capacity. 
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A  Government  Monopoly  of  Power 

The  cities  of  the  entire  province  of  Ontario, 
Canada,  are  in  the  grip  of  a  monopoly  so  far  as 
electric  power  is  concerned,  only  one  city  in  the 
province,  it  is  reported,  being  able  to  obtain  cur- 
rent from  any  other  source.  But  the  monopoly  is 
an  unusual  one,  being  a  commission  created  by 
the  province  itself.  Perhaps  the  nearest  parallel 
to  it  in  this  country  is  the  Metropolitan  Water 
Commission  of  Massachusetts  (in  its  form  as 
originally  created),  which  developed  or  acquired 
and  sold  the  water  supplies  used  by  Boston  and 
its  suburbs. 

But  the  Canadian  Commission  is  far  more  com- 
prehensive and  extensive  in  its  scope  and  territory 


I'l'ii  ill''  .M.'issai  hiisri  Is  ( uminission.  Il  has 
l"<ii;;lii  lip  eighty-four  pri\ate  distributing  com- 
panies besides  all  of  the  crmipanics  generating 
power  on  the  Canadian  side  of  Niagara  I-'ails, 
having  just  paid  ai)oiit  thirty-two  million  dollars 
for  its  last  and  largest  competitor,  i-or  thirteen 
years  it  has  fought  private  competition  and  capi- 
tal and  IS  now  victor.  It  generates  and  distrib- 
utes practitajly  all  llic  power  used  north  of  the 
(ireat  Lakes,  selling  curr<!it  to  the  cities  at  ap- 
pro.ximately  cost  oi  delivery.  Besifjes  the  gener- 
ating and  transmission  .system,  it  owns  electric 
railways,  operates  testing  and  research  labora- 
tories, farms  land  on  its  rights  of  way,  and  fur- 
nishes engineering  advice  and  assistance  to  mu- 
nicipalities relative  to  electric  lighting  and  other 
uses  of  power. 

There  are  many  inlcresting  features  connected 
with  the  o])eration  of  this  commission,  financial, 
administrative  and  engineering.  Jts  assets  ap- 
pro.ximate  seventy-five  million  dollars.  It  sells 
current  at  cost,  keeping  a  .separate  account  with 
each  city  of  the  cost  of  generating  the  current  it  re- 
ceives, of  transmitting  it  to  the  city  and  its  share 
of  administration  expense;  these  costs  vary  from 
$12  to  $70  per  horsepower.  It  constructs  as  well 
as  operates  power  plants  and  transmission  lines 
over  probably  50,000  square  miles  of  territory. 

A  public  enterprise  in  the  United  States  pro- 
portionately large  would  be,  for  example,  govern- 
ment operation  of  all  the  coal  mines  of  the  coun- 
try. If  this  should  come,  let  us  hope  that  it  will 
be  conducted  to  as  full  advantage  to  the  public  as 
is  the  public  ownership  of  hydro-electric  power 
in  Ontario.  

Encouraging  La  ^or  Signs 

The  return  ^of  the  pendulum  and  the  ultimate 
equilibrium  of*supply  and  demand  are  never  to  be 
seriously  questioned,  but  sotnetimes  they  are  dis- 
couragingly  slow. 

The  war  prices  and  reconstruction  period 
through  which  we  have  passed  have  afforded  op- 
portunity for  predatory  crimes  from  which  no 
class  has  been  free,  but  the  strongest  possible  en- 
couragement is  now  afforded  by  the  signs  on 
every  hand  that  the  crest  of  the  \v2L\e  is  well  past 
and  that  affairs  will  hasten  more  and  more  rap- 
idly towards  normal,  even  passing  it  for  a  long 
and  solid  era  of  increasing  prosperitv.  This  is 
true  with  commerce  and  finance,  industry  and  pro- 
duction, capital  and  labor,  and  even  with  politics 
and  religion. 

Production  and  consumption  are  becoming 
more  normal,  profiteering  in  all  quarters  is  being 
reduced,  or  punished,  or  threatened,  and  the  in- 
terrupted tide  of  prosperous  activities  is  rapidly 
gaining  momentum.  It  will  adjust  itself  auto- 
matically in  construction  matters  by  greatlv  in- 
creased public  operations  using  the  thousands  of 
millions  of  dollars  already  available  and  the  in- 
creasing amount  of  materials  and  transportation 
for  the  double  purpose  of  catching  up  with  vital 
improvements  and  for  affording  emplovment  to 
the  idle  and  stimulating  business,  at  the  same  time 
that  the  unsettled  conditions  and  uncertain  mar- 
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kcts  delay  the  resumption  of  private  and  corpora- 
tion work  that  will  later  revive  in  enormous  and 
sustained  quantities. 

This  adjustment  has  already  commenced  and 
will  safely  bridg^e  the  period  between  the  great 
difficulties  that  we  have  passed  and  great  oppor- 
tunities that  we  are  rapidly  approaching.  One  of 
the  most  important  indications  is  the  changing  at- 
titude of  labor.  Although  the  rank  and  file  do  not 
yet,  and  perhaps  never  will,  understand  the  rea- 
sons, they  are  beginning  to  feel  that  piling  strike 
on  strike,  increase  erf  pay  on  increase  of  pay, 
shortening  the  hours,  reducing  production  and 
interfering  with  the  comfort  and  safety  of  the  na- 
tion has  not  brought  them  any  permanent  advan- 
tage. They  are  dissatisfied  with  radicals,  extrav- 
agance and  unrest,  for  they  have  suffered  from 
the  unnecessarily  high  cost  of  living  and  begin  to 
realize  that  unlimited  employment  will  not  be 
given  them  when  their  wages  are  too  outrageous 
or  their  actions  too  unreasonable.  Capital  may 
be  forced  to  pay  high  wages  but  not  to  give  full 
employment.  Unjust  strikes  and  sabotage  do  not 
receive  public  sympathy,  and  instead  of  demand- 
ing them,  labor  is  rapidly  turning  its  attention 
to  holding  a  job,  to  giving  better  satisfaction,  in- 
creasing production  and  in  some  cases  willingly 
accepting  smaller  pay  rather  than  none  at  all. 

The  radical  element  is  discredited  and  the  latest 
reports  from  labor  executives  indicate  an  encour- 
aging change  of  heart  in  the  abeyance  of  "direct 
methods"  and  the  adoption  of  the  more  powerful 
and  manly  policy  of  democratic  methods  to  se- 
cure reforms  or  privileges  by  legislative  methods. 

This  is  a  long  step  in  the  right  direction  and 
there  is  little  fear  that  any  very  undesirable  legis- 
lation will  result  or  that  such  legislation  would  be 
at  all  permanent  if  secured.  This  brings  it  into 
the  public  educational  field  which,  above  all 
things,  is  to  be  desired  for  the  general  good. 

It  has  been  announced  that  the  program  of  the 
Executive  Council  of  Organized  Labor  for  the 
coming  year  includes  strenuous  efforts  to  secure 
the  repeal  of  existing  laws  and  to  prevent  the  en- 
actment of  proposed  laws  requiring  compulsory 
arbitration  of  industrial  disputes;  opposition  to 
Jaws  restricting  the  right  of  workers  to  quit  w^ork, 
otherwise  to  strike :  legislation  for  immigration 
restriction  so  drastic  as  to  practically  prohibit 
immigration;  and  Americanization  of  aliens. 

One  of  the  most  encouraging  features  of  this 
platform  is  the  plank  for  the  Americanization  of 
aliens,  in  which  all  classes  could  and  should 
heartily  join. 


To  Save  Hi<rh  Bridge 

The  recommendation  of  Grover  A.  Whalen, 
commissioner  of  plants  and  structures  of  New 
York  City,  that  High  Bridge  be  removed  has 
called  forth  protest  from  a  number  of  sources,  in- 
cluding practically  all  of  the  engineering  bodies 
of  the  district.  One  of  the  latest  of  these  to  enter 
protest  is  the  New  York  chapter  of  the  American 
Association  of  Engineers.  In  its  letter  of  protest 
it  says  that  "High  Bridge  is  not  only  a  structure 


of  esthetic  value  and  a  memorial  of  an  important 
engineering  project,  namely,  the  bringing  to  New 
York  of  the  first  supply  of  water  adequate  for  a 
metropolitan  city,  but  also  is  of  utility  as  a  high- 
way and  of  still  further  use  as  an  aqueduct  in  case 
of  emergency."  It  declares  that  an  expenditure 
of  $750,000  for  necessary  repairs  to  the  bridge,  the 
amount  named  by  Commissioner  Whalen,  would 
be  justified.  Hearings  on  this  question  by  the 
Board  of  Estimate  have  been  adjourned  to  Jan- 
uary 3. 


George  S.  Rice 

(k'orge  S.  Rice,  for  seven  years  chief  engineer 
of  the  Rapid  Transit  Board  of  New  York,  died 
December  7  at  his  home  in  Montclair,  N.  J.,  after 
an  illness  of  several  months. 

JMr.  Rice  served  recently  as  division  engineer  of 
the  Public  Service  Commission.  Original  studies 
of  the  New  York  subway  project  were  made  by 
him  between  1892  and  1900.  In  1904  he  became 
chief  engineer  of  the  New  York  Rapid  Transit 
Commission,  remaining  in  that  position  under  its 
successor,  the  Rapid  Transit  Board. 

He  was  born  in  Boston  in  1849,  and  was  gradu- 
ated from  the  engineering  department  of  Harvard 
in  1870. 


Maintaining  Distribution  System  in  St.  Louis 

In  the  St.  Louis  waterworks  there  were,  at  the 
end  of  the  latest  fiscal  year,  12,877  stop  valves  and 
11,944  fire  hydrants.  Each  fire  hydrant  was 
cleaned,  oiled  and  packed  in  place  an  average  of 
nearly  three  times,  or  34,245  in  all.  Cleaning,  oil- 
ing and  packing  of  stop  valves  was  performed  26,- 
557  times,  or  more  than  twice  for  each  valve. 

The  total  amount  of  pipe  in  service  was  1,013.4 
miles,  of  which  611.3  miles  was  6-inch  and  the 
next  largest  amount  was  12-inch.  There  were 
only  2.4  miles  of  4-inch,  and  15.8  miles  of  3-inch. 
On  this  system  there  were  discovered  during  the 
year  1,057  leaks,  of  which  34  were  breaks,  60 
broken  fire  hydrants,  351  leaking  fire  hydrants, 
209  leaking  sprinkling  hydrants,  30  leaking 
sleeves,  181  blown  joints.  133  leaking  taps  and 
ferrules  and  59  leaking  valves. 

During  the  year  the  city  continued  the  clean- 
ing of  water  mains  of  all  sizes  from  6-inch  to  20- 
inch,  inclusive.  About  60  miles  of  mains  were 
cleaned  and  there  was  removed  from  them  568.67 
tons  of  incrustation,  or  16,605  cubic  feet.  The 
amount  of  incrustation  per  lineal  foot  of  pipe 
varied  from  1.1  pound  up  to  6.75  pounds,  the  lat- 
ter being  in  a  10-inch  pipe.  7  his  work  was  done 
by  the  National  Water  Main  C'eaning  Co..  which 
has  completed  a  contract  for  cleaning  92  miles  of 
the  city's  mains.  The  average  age  of  the  mains 
cleaned  was  29  years.  The  a\  orige  cfTiciency  be- 
fore cleaning  was  49  per  cenL,  biscd  on  Pilo.r.e^er 
tests,  and  the  average  ef.icicnr-'  ir-  cdi"tel\ 
after  cleaning  was  95  per  cent.  1  he  efficiency  is 
found  to  fall  off  to  some  extent  after  cleaning, 
due,  as  nearly  as  can  be  determined  at  present, 
to  the  scratching  of  the  interior  coating  and  the 
subsequent  rust  formed  on  these  scratches.     Data 
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nil  ilic  lalf  ol  deterioration  are  beiiij^  ^allicrecl  hy 
nioiiilily  tests  on  several  representative  lines  and 
l>y  i.mdoni  tests  of  lines  cleaned  on  ])re\  ious  con- 
tracts.   

l*iil»li<'  Work  for  llnpni|>l<>yr(l 

At  a  nieitiii;;  in  jackst)n,  Mich..  December  9,  of 
managers',  manufacturers'  and  emi)loyers'  associ- 
ations of  a  dozen  industrial  cities  of  the  state  res- 
olutions were  adopted  calling  upon  the  governor 
and  mayors  to  at  once  start  work  on  contemplated 
public  improvements  in  an  effort  to  furnish  relief, 
instead  of  awaiting  anticipated  reductions  in  ma- 
terial costs. 

'JMie  confeiees  estimated  that  $150,(XX),000  was 
now  available  for  such  work.  It  was  shown  that 
of  a  total  of  495,000  men  normally  emjjloyed  312,- 
000  are  now  at  work.  The  cities  represented  in- 
cliuUd  Detroit,  Battle  Creek,  Jackson,  Saginaw, 
Muskegon.  Mint,  Pontiac.  Kalamazoo,  Lansing 
and  ( irand   Kapids. 


Delaware  State  High- 

way  Testing 

Department 

Well  equipped  laboratory  at  headquar- 
ters for  continual  testing  of  materials 
and  of  concrete  specimens  made  there 
and  in  the  field.  Research  work  and  ex- 
perimental investigations  also  conducted 
there.  • 


The  small  size  of  Delaware  allows  the  control 
of  the  quality  of  materials  from  a  central  point, 
which  is  located  at  Dover,  and  this  eliminates 
many  of  the  usual  field  tests. 

The  laboratory  of  the  Division  of  Tests  and  In- 
vestigations occupies  the  basement  of  the  State 
Armory,  in  which  the  State  Highway  Department 
ofifices  are  located.  It  includes  all  the  equipment 
necessary  for  making  routine  and  check  tests  of 
road  materials,  including  asphalts,  tars,  sand, 
stone,  cement,  etc.,  and  is  equipped  to  carry  on 
certain  kinds  of.  research  work.  All  tests  are 
made  in  accordance  with  the  standards  of  the 
American  Society  for  Testing  Materials. 

All  cement  is  sampled  at  th€  mill  prior  to  ship- 
ment, the  tests  being  made  at  this  time  in  order 
that  no  work  will  be  held  up  due  to  untested 
cement  not  being  allowed  for  use.  Samples  of 
cement  are  also  taken  periodically  from  cars  re- 
ceived, and  tested  in  order  to  check  the  results 
obtained  in  the  cement  district. 

All  sand  is  tested  at  stated  periods.  Local  sand 
pits  are  sampled  daily 'in  order  that  any  non- 
uniformity  may  be  determined.  Sources  of  sup- 
ply which  have  been  operated  for  some  time  and 
have  shown  a  uniform  quality  are  generally  not 
tested  more  than  twice  weekly  unless  a  question 
arises. 


All  stone  is  tested  at  stated  intervals,  depending 
upon  the  source  of  supply.  Due  to  the  fact  that 
this  state  receives  its  stone  supply  (crushed  trap 
rock;  from  permanent  (juarries,  very  little  trouble 
is  encountered  in  securing  «ftone  above  the  re- 
'luiremcnts. 

All  asphalts  and  tars  are  tested  at  Dover,  sam- 
ples being  taken  of  each  shipment  and  forwarded 
to  the  labcjratory. 

In  a<lditi(jn  to  the  cement,  sand,  stone  and 
water  being  tested  separately  for  all  concrete 
road  work,  the  inspect(;r  on  each  contract  makes 
two  test  specimens  each  day  from  the  concrete 
being  laid. 

One  of  the  specimens  is  a  6  x  12-inch  cylinder, 
used  for  compression  tests,  and  the  other  is  an 
<S  X  8  X  5-inch  block  used  for  making  wear  tests 
by  means  of  the  Talbot-Jones  rattler,  which  has 
been  added  recently  to  the  laboratory  equipment. 

These  road  test  specimens  are  cured  under  the 
same  conditions  as  the  roadway  and  removed  to 
the  laboratory  for  test.  The  test  results  are  com- 
pared with  laboratory  specimens,  made  from  the 
same  materials  used  on  each  of  the  different  con- 
tracts as  standard.  This  program  furnishes  a 
check  on  all  phases  of  the  work  and  assists  in 
locating  any  trouble  occuring  which  would  be  de- 
tected from  low  strength  tests  of  the  road  speci- 
mens. 

In  order  to  follow  the  uniformity  and  to  com- 
pare the  quality  of  all  materials  used  in  concrete 
road  construction,  sample  boxes  are  sent  to  each 
contract  to  be  filled  and  returned  to  the  labora- 
tory upon  the  first  day  of  each  month.  These 
12  X  12  X  12-inch  boxes  are  divided  into  compart- 
ments in  which  are  placed  the  samples  of  sand, 
stone,  cement  and  water  being  used  at  that  time. 
The  sample  box  is  arranged  so  that  no  incon- 
venience is  experienced  in  packing  the  samples,  as 
bags  are  included  in  the  box  for  sand  and  cement 
and  a  bottle  is  furnished  for  the  water  sample. 
This  box  is  secured  with  a  padlock  and  sent  to 
the  laboratory. 

LABORATORY    EQUIPMENT 

For  asphalt  testing  the  New  York  Testing  Lab- 
oratory penetrometer,  the  Smith  ductility  and  the 
Dulin  Rotarex  are  among  the  larger  pieces  of  ap- 
paratus used. 

The  Tyler  standard  sieves  are  used  with  the 
Tyler  Ro-tap  machine  for  routine  sieve  tests. 

For  stone  the  Deval  abrasion  machine  is  used 
and  the  strength  of  the  concrete  is  tested  by  means 
of  a  100,000-pound  Olsen  Universal  testing  ma- 
chine. 

The  Standard  brick  rattler  is  used  for  making 
brick  tests  and  the  Talbot-Jones  rattler  for  mak- 
ing wear  tests  on  concrete  specimens. 

In  addition  to  this  equipment,  a  flow  test  table 
has  been  installed  for  experimental  purposes. 
This  table  is  used  in  conjunction  with  the  slump 
test  for  determining  the  consistency  of  concrete 
mixtures.  It  was  originated  by  G.  :\I.  Williams 
of  the  Bureau  of  Standards  and  he  has  been  very 
successful  in  his  results  with  it.  It  consists  of 
a  flat-top  table  and  a  cam  arrangement  so  that  a 
freshly    molded    specimen    of    concrete    may    be 
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placed  upon  it  and  alternately  raiMil  ant!  dropped, 
thereby  being  subjected  to  a  bumping  effect  to 
cause  the  concrete  to  How  out  from  the  center  ot 
the  table.  The  tlow  is  determined  by  measuring 
the  perimeter  of  the  mass  after  being  given  a  cer- 
tain number  of  jolts  at  a  given  amount  of  drop. 

When  material  is  received  for  experimental 
purposes  it  is  dried  in  large  bins  and  then  stored 
in  other  bins  until  used.  All  specimens  are  hand 
mixed  upon  a  mixing  board  4  feet  square,  lined 
with  galvanized  iron,  sloped  towards  the  center 
in  order  to  prevent  any  water  being  lost.  After 
removing  the  molds,  the  specimens  are  stored  in 
curing  pits  where  the  cylinders  are  buried  in  sand 
which  is  kept  damp  for  a  period  depending  upon 
the  nature  of  the  test.  In  capping  the  cylinders, 
a  layer  of  neat  cement  paste  is  finished  on  the  top 
and  bottom  of  each  specimen.  They  are  then 
placed  in  the  testing  machine  with  a  piece  of 
beaver  board  on  each  end,  and  broken.  In  case 
a  road  specimen  comes  in  with  a  very  rough  sur- 
face, it  is  smoothed  by  means  of  emery  on  a  flat 
steel  plate  before  being  capped. 

Research  is  conducted  in  the  la- 
boratory which  is  mostly  related  to 
the  problems  encountered  in  the 
work  as  done  under  conditions  in 
Delaware,  although  quite  a  little  ex- 
perimenting has  been  done  with  hy- 
drated  lime  in  concrete,  the  move- 
ment of  concrete  slabs,  concrete 
hardeners,  and  other  subjects  of  in- 
terest and  value  to  the  state.  The 
advantages  of  a  sand-cement  mixture 
in  replacing  the  1-2-4  concrete  used 
at  present  in  this  state  are  about  to 
be  determined,  in  hopes  that  a  suit- 
able wearing  course  may  be  obtained 
at  a  cost  less  than  the  present  prices. 


Pile  Foundation  for 
Bridge  Approaches 


40-ton  equipment  installed  on  cribbing  30 
feet  high,  and  on  top  of  cofferdam  at  West- 
ern  Gateway   bridge   over   Mohawk   river. 


The  great  Western  (iateway  bridge  between 
."^chenectady  and  Sccjtia,  N.  Y.,  crosses  the  Mo- 
hawk river  where  the  ground  is  soft  and  the  heavy 
approaches  are  carried  on  concrete  pedestal  pile 
foundations.  The  general  contracts  were  awarded 
to  Dubois,  Bennett  &  Son  of  Schenectady,  who  let 
the  contract  for  the  concrete  piles  for  the  abut- 
ments and  approaches  to  the  MacArthur  Concrete 
Pile  and  Foundation  Company,  New  York,  who 
drove  706  patent  pedestal  concrete  piles  16  inches 


It  is  estimated  that  in  1921  auto- 
mobile licenses  in  Minnesota  will 
yield  $5,400,000  to  be  spent  for  the 
building  of  good  roads  and  appor- 
tioned to  counties  in  proportion  to 
the  direct  sum  derived  from  licenses 
in  each  county.  In  addition  it  is  ex- 
pected that  more  than  $300,000  will 
i)e  derived  from  the  dealers'  licenses, 
chauffeur's  licenses  and  other  special 
fees. 


Tate  county,  Mississippi,  has  sus- 
pended any  further  road  improve- 
ments because  of  lack  of  funds.  Last 
fall  the  county  sold  $300,000  of  road 
bonds,  with  the  understanding  that 
the  State  Highvvav  Commission 
would  add  $150,000.  'l^his  offer  was 
withdrawn  later,  and  the  county  did 
not  get  the  expected  assistance  from 
the  state. 


4U-T().\    PILE    1)U1\EK    EOLll'ME.XT   O  I'KK.ATEU     OX 

HIGH 


CRIBWOKK     30     FEET 
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in  (li.inu'tcT  and  with  an  avrraj^c  k-n^tli  of  2.^  feel 
with  their  n-f^iHar  4()-t()ii  (■(|iii|)iiuMit  ((•iisisliii^  of 
a  wooden  lovNcr  (i)  fret  hi^li,  a  niiinliii  one  Vul- 
ean  steam  hammer,  a  standaid  sleil  mandril  and 
casiiif^  42  feet  lonj;,  and  a  2-(hum,  2-si>ool  Lidj^er- 
wood  hoisting  enj^ini-  operated  by  a  10  h.  ]).  steam 
Ixiilff. 

UllKKINd     |\     I»M;1'    I  ori'KKI' am     AND    SUn'TINl.     IM.ANT 

(  )n  tlu-  Sehenectady  side,  the  general  contractor 
huilt  a  45  \  <)0-foot  cofferdam  for  the  aluitinent, 
extending  close  to  the  foot  of  the  river  l)aid<  M) 
feet  hij^h.  In  this  cofferdam  with  the  bottom  10 
feet  below  water  le\c-l,  there  were  driven  50  2^- 
foot  foundation  piles  installed  from  the  top  of  tlie 
cofferdam   15  feet  above  the  ground  level. 

After  completinj^'  this  ])arl  of  the  driving;,  the 
ecpiipment  was  transferred  to  the  top  of  the  bank 
at  an  elevation  25  feet  higher,  or  about  30  feet 
above  water  le\el.  As  derricks  were  not  available 
for  lifting  the  i)lant,  it  was  lowered  to  skids  at 
the  foot  of  the  bank,  and  the  boiler  was  detached 
and  hauled  to  the  top,  where  it  was  immediately 
put  in  service  and  supplied  steam  to  the  hoisting 
engine  that  in  turn  pulled  the  remainder  of  the 
equipment  up  the  inclined  skids  to  the  top  of  the 
bank,  where  it  was  assembled,  the  tower  raised, 
and  pile  driving  resumed. 

It  was  at  first  expected  that  the  main  abutment 
would  be  concreted  and  ready  to  support  the  pile 
driver  for  the  installation  of  piles  close  to  the  cof- 
ferdam at  the  foot  of  the  bank.  This,  however, 
was  not  the  case,  and  eventually  the  tops  of  some 
of  the  concrete  piles  already  driven  in  the  coffer- 
dam were  cut  square  and  on  them  was  built  tim- 
ber cribbing  30  feet  high,  surmounted  by  tracks 
on  which  the  pile-driver  was  operated  with  such 
care  that  the  work  was  rapidly  accomplished  with- 
out accident  of  any  kind. 

COMPENSATED    SETTLEMENT 

After  the  completion  of  the  work  on  the  Sche- 
nectady side  of  the  river,  the  equipment  was  dis- 
mantled, transported  to  the  Scotia  side  on  trucks, 
installed  over  the  cofferdam  and  operated  there  at 
a  uniform  level  for  the  entire  work.  The  ground 
was  too  soft  to  support  the  equipment,  and  in  or- 
der to  compensate  for  the  settlement,  jackscrews 
were  placed  between  the  cribbing  and  the  main 
caps  on  which  the  runs  were  laid,  and  men  con- 
stantly operating  them  maintained  the  pile-driver 
at  the  required  height  during  the  whole  operation. 

The  work  was  executed  by  an  average  force  of 
22  men  under  the  direction  of  E.  M.  Mahoney, 
field  superintendent,  while  the  entire  job  w^as  un- 
der the  personal  supervision  of  F.  L.  Jenkins,  gen- 
eral superintendent.  The  best  record  made  was  23 
piles  23  feet  long  in  one  eight-hour  shift. 

The  cribbing  in  the  cofferdam  on  the  Schenec- 
tady side  of  the  river  consisted  of  independent 
cribs  about  6  feet  square,  made  with  railroad  ties 
and  located  in  alternate  pockets  between  the 
heavy  cross  braces  in  the  cofferdam.  The  slender, 
tall  crib  towers  were  made  very  much  stiffer  by 
building  into  them,  about  halfway  between  the 
top  and  bottom,  a  course  of  8  x  8-inch  timbers  30 
feet  long,  that  passed  through  a  pair  of  cribs  and, 


win- II  held  in  place  by  the  heavy  weight  above, 
braicd  them  lirndy  together. 

Heavy  wooden  stringers  laid  on  the  tops  of  the 
(ribs  supportt-d  a  set  of  five  cross  tind^ers  on 
whiih  three  long  transverse  rollers  were  oper- 
ated to  move  the  pile-driver  back  and  forth  while 
it  was  adjusted  transversely  in  tiir  usual  manner 
by  pushing  it  along  on  the  rollers. 

In  constructing  this  fftundation,  the  concrete 
was  subjected  to  the  heavy  impact  required  in 
the  formation  of  the  jK-destals  at  the  feet  of  the 
piles,  and  the  displacement  of  the  adjacent  soil, 
as  well  as  to  the  final  continued  static  pressure 
produced  by  ])ushing  directly  against  the  top  of 
the  pile  shaft  and  developing  reaction  correspond- 
ing to  the  great  friction  caused  by  withdrawing 
the  temporary  ])ile  casing. 

This  treatment  is  obviously  beneficial  to  the 
fresh  concrete  and  results  in  an  increased  density 
and  strength  that  is  disclosed  by  the  results  of 
comparative  tests  of  specimens  of  concrete  taken 
from  the  completed  sub-structure  and  super- 
structure. 

These  tests  were  impartially  made  under  the 
strict  supervision  and  rigid  requirements  of  the 
state  engineer's  office  and  their  average  shows 
that  the  pile  concrete  was  more  than  21  per  cent 
stronger  than  the  superstructure  concrete  of  the 
same  proportions  and  specifications,  even  though 
the  latter  was  slightly  older  when  tested  and  had 
the  advantage  of  being  placed  in  an  accessible 
position  favorable  for  inspection  and  careful 
treatment. 

COMI'AKATIVK    TESTS    OK    PII-K    A.\I)     WALL    COXCRETfc 

Testing    Lalxiratory,    State   Engineer's    Department, 
Albany,   N.   Y. 

August   18.    1920. 
Mr.   I'^.   D.   Heiulricks,  Division  Engineer, 
Mbany,   N.  Y. 
Dear  Sir  : 

Tlie  following  are  tlie  results  of  c()mi)ressi()n  te>ts  made 
on  four  6x12-incb  cylinders  made  of  concrete  taken 
from  work  on  the  contract  for  a1)utments  of  tlie  Scbcnec- 
tady-Scotia  bridge. 

These  cylinders  were  received  at  llie  lalfuratory  on 
August  17  and  were  tested  on  .August  18. 

strPiietH 
Per 

e.yl.      Date  Ag-e  at     Total     Sq.  inch 

\()'.      Made  Taken,  rroin  test  lbs.  I'--. 

*s     JiiMfi  2.">      ."itli  See.  ISO.  Wall  n 4  days     r. l.doo      isiii 
*.i        "     sr,         "  "  .-)4     "       .■.o.r.oo      18011 

tr,        "     Q?.     rile  No.  27  .".I     "       cn.r.oo     2:{.-i(i 

;f,        "     2-!     Pile  No.  27  T,i      "       :,! .ouu     2(i2e 

I  would  call  attention  to  the  differences  in  strength 
between  the  concrete  in  the  piles  and  in  the  walls.  We 
know  that  the  concrete  in  the  piles  is'  mixed  drier  than 
that  in  the  walls  and  tiic  results  secured  indicate  a  better 
concrete. 

Very  truly  yours. 

Russell   S.   Greenman. 
Sen.  Asst.  Engineer  in   Charge  of  Tests. 

•Concrete.  1:2'/-.  ::>.    .Mi.\,    placed    by    lMiR()i<    Bennett    A: 

Son. 

tConerete  1:2V':-')-  Mi-^-  placed  bv  MacArtbur.  C.  P.   \ 

F.  Co.  "       

The  abolition  of  the  Department  of  Tnterif)r  and 
creation  of  two  new  departments,  one  of  ])ublic 
works  and  one  of  public  welfare,  will  be  proposed 
in  a  bill  prepared  by  Senator  McCormick  of  Il- 
linois, which  will  also  abolish  the  Board  of  Medi- 
ation and  transfer  its  functions  to  the  Depart- 
ment of  Labor. 
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Immigration  Notes 

In  spite  of  the  fact  that  the  transportation 
charges  for  immigrants  have  been  raised  from 
about  $15  to  $120,  the  number  of  Europeans  flock- 
ing to  this  country  is  increasing-  with  unexpected 
rapidity  and  conservatives  view  with  apprehen- 
sion the  possibilities  of  an  unprecedented  inunda- 
tion that,  while  it  brings  many  sorely  needed 
workers  is  also  badly  infested  with  defectives,  un- 
desirables, criminals  and  paupers,  besides  the 
vicious  radical  element  whose  purpose  is  treason- 
able. 

Incoming^  vessels  are  more  and  more  crowded 
and  the  estimates  of  unrestricted  immigration 
within  the  last  few  years  have  risen  from  5  to  10 
and  15  millions  and  even  to  25  millions,  which  are 
doubtless  impossible  but  still  indicate  the  magni- 
tude and  direction  of  the  tide. 

Strong  efforts  are  being  made  to  secure  legisla- 
tion to  restrict  immigration,  some  bills  calling  for 
universal  exclusion  and  some  keeping  to  limited 
numbers  or  classes,  or  restricted  to  a  definite 
time,  or  to  make  the  entrance  requirements  sc 
difficult  as  to  exclude  a  great  proportion  of  the 
applicants.  Suitable  entrance  requirements,  cal- 
culated to  encourage  honest,  thrifty  workers  and 
make  them  all  loyal  citizens  in  combination  with 
rigid  physical,  mental  and  political  inspection 
should  be  provided. 

It  is  pointed  out  that,  as  the  present  special 
war-time  passport  regulations  automatically  ex- 
pire March  4.  inmiigration  will  then  become  much 
more  unrestricted  and  it  is  necessary  that  emer- 
gency laws  be  passed  in  the  meantime.  Several 
bills  have  been  prepared  or  are  in  preparation  to 
present  to  Congress  and  it  is  probable  that  prompt 
action  will  be  taken  on  them. 

The  American  Federation  of  Labor  advocates 
the  complete  suspension  of  immigration  for  two 
years,  and  Senator  King  of  Utah  proposes  to  pro- 
hibit immigration  entirely  for  six  months,  while 
Congress  is  revising  the  law,  and  Chairman  John- 
son of  the  House  Committee  on  Immigration  and 
Naturalization  now  in  session,  favors  temporary 
suspension  of  immigration  during  the  legislative 
investigation. 

Senator  Sterling  of  South  Dakota  expects  to  in- 
troduce to  Congress  a  bill  creating  a  Federal  Im- 
migration Board  to  deal  with  all  questions  relat- 
ing to  immigration,  including  the  right  to  decide 
the  number  of  immigrants  to  be  admitted. 

Ole  Hansen,  former  mayor  of  Seattle,  has  just 
returned  from  a  study  of  economic  conditions  in 
England,  France,  Poland,  Sweden,  Germany  and 
Denmark,  and  is  convinced  that  it  is  necessary  to 
greatly  increase  our  barriers  against  immigration 
for  several  years. 

Government  data  indicate  that  at  least  12,000,- 
000  people  in  Europe  wish  to  immigrate  to  the 
United  States  and  that  the  number  actually  ar- 
riving will  soon  equal  the  maximum  record  for  the 
year  ending  June,  1914,  when  nearly  1,250,000  im- 
migrants arrived. 


Recent  arrivals  at  Ellis  Island  include  Ynany 
that  are  sick,  defective  or  otherwise  undesirable, 
besides  great  numbers  that  are  entirely  destitute 
or  have  less  than  $10  in  cash  for  their  subsistence, 
to  say  nothing  of  paying  their  fares  to  their  final 
destination. 


In  Canada,  where  immigrants  of  the  right  char- 
acter are  welcome  and  encouraged,  they  are  re- 
quired to  possess  a  minimum  sum  of  $250,  plus 
their  transportation,  a  regulation  which  seems  to 
work  satisfactorilv  there. 


Anthony  Caminetti,  Commissioner  General  of 
Immigration,  has  sailed  for  a  visit  to  Poland,  Ger- 
many, Italy  and  the  Balkans  to  investigate  there 
immigration  conditions  so  that  he  can  advise 
Congress  next  term  regarding  legislation  to  alle- 
viate hardships  to  immigrants  losing  their  homes 
and  purchasing  transportation  to  this  country 
onlv   to  find  themselves  inadmissible  on  arrival. 


During  the  last  fiscal  year  only  about  10  per 
cent  of  the  immigrants  arriving  from  Europe  set- 
tled in  the  Pacific  Coast  states,  California,  Wash- 
ington and  Oregon.  Of  these  nearly  two-thirds 
settled  in  California.  Most  of  them  arrived  through 
the  port  of  New  York. 


Foreign  correspondents  report  that  every  sea- 
coast  city  and  town  in  the  west  and  south  of 
Europe  is  crowded  with  emigrants  and  that  at 
least  5,000,000  Germans  and  Austrians  are  packed 
and  ready  to  come  to  the  United  States  as  soon 
as  possible.  On  one  day  the  Polish  foreign  office 
received  311,000  applications  for  passports,  ac- 
cording to  reports. 


An  Italian  syndicate  with  a  capital  of  $700,000 
has  been  organized  in  Rome  to  promote  emigra- 
tion and  assist  Italian  emigrants,  a  large  propor- 
tion of  which  will  come  to  the  United  States. 
Special  schools  have  been  established  to  teach  the 
emigrants  to  read  and  write  foreign  languages 
and  to  train  them  for  occupations  in  their  new 
homes. 


Restricting  Immigration 

A  bill  that  is  intended  to  prevent  the  entrance 
into  this  country  of  excessive  numbers  of  unde- 
sirable immigrants  during  the  immediate  future 
and  to  restrict  those  that  do  arrive  to  the  most 
desirable  class  is  now  being  prepared  by  a  com- 
mittee of  the  House  of  Representatives,  Albert 
Johnson,  chairman. 

If  this  were  all,  the  bill  might  be  a  desirable 
one,  but  it  is  so  drastic  as  to  exclude  not  only 
the  undesirables,  but  almost  all  the  desirables. 

The  bill  will  provide  that  immigrants  can  be 
admitted  to  the  United  States  only  after  appli- 
cation in  their  behalf  has  been  made  by  relatives 
who  are  citizens  of  the  United  States.  Persons 
who  had  not  been  naturalized  would  not  be  per- 
mitted to  bring  in  relatives  under  any  circum- 
stances. 


Dr.rF.MiiKit  IS,  io;)0 
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I  licsc  ai)|)lii-ati()i>s  would  have  to  guarantee 
that  the  inimigiaiit  was  in  good  licalth,  of  good 
ili.ii  .irt(  I  and  possessed  of  the  jjfoper  financial 
and  e(hii  atmnal  ri'(|uir('nien(s  for  admission.  If 
tlic  api)lii  athiii  should  he  approved,  a  coi)y  of  it 
uoidd  he  SI  lit  In  the  I'nited  Stales  eotisul  near- 
est the  honu'  of  the  iinniigrant.  who  in  turn  would 
apiH'ar  at  llu'  eoiisulate  to  haxc  his  passports 
\  i.M'd. 


The  New  llainpshirc  Commissioner  of  Labor 
will  Mihniit  to  the  next  sessit)n  of  the  State  Leg- 
islature a  l)ill  to  amend  the  Workmen's  Compen- 
sation Law  so  that  injured  workmen  shall  rc- 
eei\e  (•()  2-5  per  cent  of  weekly  wage  in  case  of 
injur\ .  w  ith  maximum  lump  sum  of  lj>5,000  if  per- 
nianenlK   injured. 


To  Improve  Newark  Bay  Area 

The  Chamber  of  Commerce  of  Newark,  N.  J., 
on  November  18,  adopted  resolutions  endorsing 
a  plan  for  the  expenditure  of  $1,025,000  by  the 
city  for  deepening  the  channel  in  Newark  Bay 
and  filling  in  lands  along  the  shore  so  as  to  give 
a  30-foot  channel  with  a  width  of  300  feet  from 
deep  water  in  Kill  van  Kull  to  the  mouth  of 
Port  Newark  canal ;  also  deepening  and  widening 
a  similar  channel  in  the  canal  to  the  government 
warehouses  and  making  other  improvements  in 
the  vicinity,  including  the  use  of  the  excavated 
material  for  filling  in  city  lands  covering  an  area 
of  perhaps  100  acres.  It  is  proposed  that  the  city 
issue  bonds  to  meet  the  cost  of  this  improvement. 


The  Detroit  United  Railways  have  entered  suit 
to  prevent  the  city  from  acquiring  municipal  own- 
ership of  the  street  railway  line. 


Cleveland  Street  Car  Fares  Increased 

Cleveland  street  cars,  operating  under  the  Tay- 
lor plan,  are  now  receiving  the  maximum  fares, 
which  are  6  cents  straight  or  nine  tickets  for  50 
cents  and  1  cent  for  transfer,  which  is  only  per- 
mitted when  the  interest  fund  of  the  Cleveland 
Railway  Committee  drops  below  $300,000.  When 
it  is  above  this  sum  the  fare  automatically  drops. 


Panama  Canal  Self-Supporting 

Notwithstanding  a  recent  change  in  the  rules  of 
measurement  which  reduced  the  toll  income,  the 
total  receipts  for  the  Panama  canal  for  the  fiscal 
year  have  exceeded  the  total  operating  expenses 
by  $2,387,599,  an  amount  which  does  not  take  into 
account  the  interest  on  the  investment,  which 
amounts  to  $367,151.66.  The  total  expense  during 
last  vear  was  $6,548,272,  the  receipts  being  $8,- 
935,871. 


Harbor  and  Waterway  Improvement  for  1921 

It  is  estimated  by  Major-General  Lansing  H. 
Beach,  chief  of  the  army  engineers,  that  work  on 
the  harbor  and  waterways  improvements  by  the 
federal  government  during  1921  will  require  some- 
thing over  $78,000,000.  this  including  about  $11,- 
000,000  for  continuing  contracts  now  under  way. 


'ihe  largest  item  is  $16,190,0fX)  for  the  Mississippi 
river  from  its  mouth  to  Minneapolis.  For  New 
N'ork  harbor  and  adjacent  waters,  $5,800,000  is 
asked,  anrl  $5,585,(XXJ  for  the  CJhio  river,  $3,857,000 
for  the  Delaware  river,  $2,5fX),000  for  the  Dela- 
ware and  Chesapeake  inland  waterway,  and  $2,- 
I  15/X)0  for  the  Missouri  river. 


San  Francisco  Wat<rr  Front  Fxlensiou^ 
The  chief  engineer  of  the  Board  of  State  Harbor 
Commissioners  of  California,  Frank  G.  White, 
states  in  a  recent  report  that  the  water  front  of 
.San  hVancisco  has  been  developed  practically  to 
its  capacity  from  the  foot  of  Taylor  street  to  the 
foot  of  Channel  street.  The  logical  location  for 
further  development  is  in  the  vicinity  of  Islais 
creek.  The  state  has  recently  acquired,  at  a  cost 
of  about  $850,000,  sixty-three  blocks  of  submerged 
land  here  which  together  with  India  Basin  which 
adjoins  the  property,  makes  available  an  area  of 
280  acres  of  state-owned  land  capable  of  develop- 
ment. Five  blocks  of  this  have  been  reclaimed 
and  wharves  have  been  built  along  about  half  of 
the  reclaimed  area. 

It  is  the  purpose  of  the  state  board  to  develop 
on  this  property  a  water  front  terminal  and  in- 
dustrial district.  The  land  will  be  filled  practi- 
cally to  the  present  water-front  line  and  piers  ex- 
tended to  the  pierhead  line.  Wharf  sheds,  ware- 
houses, railroad  tracks  and  other  structures  will 
be  provided.  A  depth  of  at  least  34  feet  of  water 
at  low  tide  will  be  provided  for  large  ocean-going 
vessels.  This  will  necessitate  dredging  the  Islais 
creek  channel,  the  slips  between  the  piers  and  the 
areas  north  and  south  of  the  channel. 

The  increasing  needs  of  shipping  will  necessi- 
tate this  development  in  the  near  future.  It  is  the 
purpose  to  make  this  development  progressive,  ul- 
timately providing  berths  for  49  steamships  each 
500  feet  long  and  for  6  vessels  300  feet  long.  The 
solid  fill  will  be  1,060  feet  wide  and  from  1.600  to 
3,000  feet  long,  while  the  piers  which  extend  to  the 
pierhead  line  will  be  330  feet  wide  and  1,100  feet 
long. 


$5,000,000  Tunnel  Bond  Issue 

The  Bridge  and  Tunnel  Commission  in  charge 
of  the  Hudson  River-New^  York-New  Jersey  ve- 
hicular tunnel  and  the  Camden-Philadelphia 
bridge,  has  ordered  an  issue  of  S5.000.000  thirty- 
year  6  per  cent  bonds  of  the  S28.000.000  bond  is- 
sue authorized. 


Ontario's  Electric  Power  Monopoly 

The  Hydro-Electric  Power  Commission  of 
Ontario  has  recently  bought  out  the  only  large 
private  owner  of  such  power  in  the  province  and 
thus  secured  practically  a  monopoly,  becoming 
the  largest  generating  and  distributing  po\ver  or- 
ganization in  the  world.  By  1922  the  total  in- 
vestment of  the  associated  Ontario  municipalities 
will  be  nearly  $170,000,000.  and  the  total  capacity 
more  than  a  million  hors/cpower.  Eighty-four  pri- 
vate companies  have  been  bought  and  consoli- 
dated, the  only  one  left  in  the  province  being  that 
of  Hamilton. 
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Construction  Questions  Answered 


Suggestions  as  to  methods,  "wrinkles"  and  appliances  that  may  be  used  to 
overcome  difficulties  arising  in  construction  work.  We  invite  questions  con- 
cerning such  problems  that  may  arise  from  time  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  bv  competent  authorities  will  be  pub- 
lished promptly.  It  is  hoped  that  others  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  publication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 


Sheeting  Sewer 
Trenches 


Wood  and  steel  sheet  piles.  Driving  by  hand  and 
bracing. 


Sewer  trenches  through  dry,  hard  or  stony 
ground,  clay  or  solid  loam  usually  preserve  the 
vertical  faces  long  enough  to  permit  the  comple- 
tion of  the  work  without  special  protection  to  the 
sides.  In  most  soils,  except  sand,  where  a  trench 
can  be  excavated  by  power  machines,  the  soil  is 
likely  to  possess  sufficient  stiffness  to  stand  up 
until  the  work  is  completed,  or  at  least  until  some- 
time after  the  excavation  has  been  finished  so  that 
sheeting,  if  any,  is  a  simple  matter. 

In  mud,  silt,  loose  sand,  or  other  unstable  soil 
and  in  very  wet  soil,  it  is  usually  necessary  to 
support  the  vertical  sides  of  the  trench  as  fast  as 
the  excavation  is  made,  by  means  of  sheeting  or 
sheet  piling  and  bracing.  This  is  especially  neces- 
sary in  city  streets  or  near  foundations  or  other 
structures  where  it  is  essential  to  prevent  settle- 
ment and  displacement  of  the  adjacent  ground, 
especially  where  quicksand  is  encountered  and 
may  bleed  through  the  cracks  in  the  sheeting  or 
may  cause  trouble  by  boiling  up  in  the  bottom 
of  the  trench. 

In  open  field  work  if  the  trench  is  not  too  deep 
it  is  often  permissible  even  in  soft  unstable 
ground,  to  disregard  the  condition  of  the  sides  of 
the  trench  and  allow  them  to  take  their  natural 
slope,  excavating  the  material  that  slides  in  when 
this  is  cheaper,  more  rapid  or  more  convenient 
than  maintaining  a  narrow  width  at  the  top  of  the 
trench. 

In  many  cases,  however,  it  is  imperative  to  pro- 
vide some  means  of  keeping  the  sides  of  the  trench 
approximately  vertical  and  preventing  the  dis- 
placement or  settlement  of  the  adjacent  ground. 
If  the  ground  is  firm  and  solid  and  is  not  dis- 
turbed near  the  edges  of  the  trench,  it  may  stand 
safely  until  the  excavation  is  completed,  after 
which  the  vertical  sides  may  be  covered  with 
planks  held  in  position  by  longitudinal  timbers 
called    rangers,    and    by    horizontal     transverse 


braces  engaging  them ;  the  planks  may  cover  the 
entire  surface  of  the  vertical  faces,  or,  if  -t  is  only 
necessary  to  prevent  the  initial  movement  of  a 
firm  stratum,  they  may  perhaps  cover  only  half 
the 'surface,  with  wide  clearances  between  the  sep- 
arate planks.  Usually  the  planks  are  placed  ver- 
tical as  a  matter  of  convenience,  but  they  can  be 
placed  horizontally  if  preferable.  The  lower  ends 
of  planks  are  usually  adzed  to  a  knife  edge  and  the 
planks  driven  with  mauls  to  penetrate  a  foot  or 
two  below  the  bottom  of  the  trench  and  give  them 
additional  security. 

If  the  soil  is  very  loose  and  unstable  it  is  neces- 
sary to  sustain  the  sides  of  the  trench  as  fast 
as  the  excavation  is  made  or,  generally,  in  ad- 
vance of  the  excavation.  For  a  small  amount  of 
work  in  dry  ground  and  for  moderate  depth  of 
trench,  2-inch  square-edge  planks  from  8  to  12 
inches  wide  and  ordered  to  the  approximate 
lengths  required  up  to  16  feet,  are  suitable  and 
can  be  driven  by  hand  as  the  work  progresses, 
keeping  pace  with  the  excavation.  These  planks 
closely  aligned  to  form  continuous  walls  on  op- 
posite sides  of  the  trench  will  be  true  sheet  piles 
and  to  secure  proper  alignment  should  be  drivq^i 
between  a  pair  of  rangers  laid  on  surface  of  the 
ground  and  bolted  together  with  fillers  just  wide 
enough  to  space  them  far  enough  apart  for  the 
planks  to  be  entered. 

.\t  the  beginning  of  operations  a  dozen  planks, 
or  any  other  convenient  number,  should  be  as- 
sembled together  in  vertical  position  between 
pairs  of  rangers  on  opposite  sides  of  the  trench, 
braced  in  position  by  stay  laths  if  necessary,  and 
working  platforms  made  of  planks  laid  on  horses 
just  adjacent  to  them  on  the  outside  of  the  trench 
should  be  provided  to  make  scaffolds  for  men 
with  heavy  wooden  mauls  to  drive  the  piles  suc- 
cessively from  first  to  last  of  each  group,  driving 
each  pile  a  few  inches  as  the  excavation  immedi- 
ately in  front  of  it  is  made,  returning  to  the  end  of 
the  line  and  repeating  the  operation  again  and 
again  as  the  excavation  is  extended  downward. 
The  men  in  the  trench  should  take  particular  pains 
to  excavate  or  loosen  the  earth  around  the  feet  of 
the  piles  and  especially  to  remove  any  stones  or 
obstructions  that  may  be  encountered,  so  that  the 
piles  can  be  driven  with  minimum  effort,  keep- 
ing the  lower  ends  below  the  surface  at  all  times. 

As  the  excavation  advances,  the  lines  of  rangers 
are  extended,  additional  groups  of  sheet  piles  are 
assembled  and  driven  between  them,  and  so  on, 
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until  the  first  piles  arc  (lri\eii  to  the  Ixilloiii  of  the 
trench  while  others  are  loiiliiiually  a(hh-(l  in  front 
as  the  ticnch  advances. 

After  the  trench  has  heen  excavated  to  a  depth 
of  from  2  to  (>  l"eel  helovv  the  surface  (accor<Hn}; 
to  character  of  ground),  the  inner  rangers  are 
hraced  apart  hy  transverse  struts  usually  about 
10  feel  apart,  iield  in  jiosition  by  cleats  nailed  to 
the  rangers.  A  second  tier  of  rangers  is  laid  on 
the  bottom  of  the  excavation,  against  the  oppf)sitc 
faces  of  the  sheet  piles,  and  is  l)raced  in  a  similar 
manner  but  in  longer  panels,  until  the  cxcava- 
tioti  has  been  carried  down  below  the  cross  braces 
and  additional  braces  can  be  inserted  without  too 
much  obstructing  the  work  underneath.  .Succes- 
sive courses  of  bracing  are  thus  added  as  the 
trench  grows  deeper  and  deeper  until,  according 
to  the  character  of  the  ground  and  the  depth,  the 
pressure  may  be  so  great  as  to  re(]uire  braces  only 
2  to  3  feet  apart  vertically,  and  5  or  6  feet  apart 
horizontally,  which  is  about  as  close  as  practic- 
able, and  is  very  expensive.  If  these  prove  in- 
adequate for  very  heavy  pressures  the  sizes  of 
the  rangers  and  bases  may  be  increased,  seldom  or 
never  to  exceed  12  x  12  inches. 

If  the  trench  is  more  than  about  14  or  15  feet 
deep  it  will  usually  be  necessary  to  start  it  a  foot 
or  two  wider  than  is  required  at  the  bottom,  and 
when  it  has  been  excavated  nearly  to  the  bottom 
of  the  first  tier  of  sheet  piles,  to  start  a  second  tier 
of  piles  parallel  to  the  first  and  on  the  inner  face 
of  the  lower  ranger,  driving  them  down  as  already 
described  in  short  successive  operations  as  the 
excavation  proceeds.  The  advantage  of  the  sec- 
ond tier  of  sheeting  is  in  the  shorter,  cheaper  and 
more  convenient  lengths  of  piles  and  on  account  of 
the  facts  that  the  friction  of  driving  is  greatly  in- 
creased with  the  length  of  the  pile  and  that  all  of 
the  friction  of  the  first  tier  of  piles  is  eliminated 
when  the  second  tier  is  commenced. 

If  there  is  so  much  ground  water  that  it  is 
necessary  to  exclude  it  by  the  sheet  piles,  care 
must  be  taken  to  drive  them  with  their  adjacent 
edges  as  closely  as  possible  in  contact.  They  are 
sometimes  driven  with  tongue  and  groove  or  with 
splined  or  ship-lap  joints,  all  of  which  are  useful 
if  they  are  successfully  installed,  but  all  of  them 
are  the  weakest  parts  of  the  units,  and  are  liable 
to  injury  and  destruction  in  driving. 

It  is  also  difficult  to  keep  the  piles  in  alignment 
below  the  surface,  and  the  joints  are  liable  to  be 
broken  or  disengaged  and  the  piles  to  get  out  of 
the  vertical  plane,  sometimes  opening  large  gaps 
between  them  if  special  care  is  not  taken  with  in- 
spection and  correction.  In  such  cases  the  lower 
ends  of  the  piles  are  often  beveled  so  as  to  cause 
them  to  draw  against  the  last-driven  pile,  and 
sometimes  guide  blocks  are  wedged  close  to  their 
forward  edges  and  secured  between  the  rangers 
to  hold  them  very  securely  while  being  driven. 
If  the  soil  is  clear  and  free  from  obstructions 
such  as  gravel,  boulders,  logs  and  portions  of  old 
structures,  it  is  possible  with  care  to  drive  the 
piles  uniformly  and  in  good  engagement ;  but  if 
serious  obstructions  arc  encountered  they  are 
likely  to  destroy  or  deflect  the  piles  and  driving 


at  the  obstructed  p(jint  has  t(j  be, stopped  until 
the  excavation  reaches  the  obstruction  and  it  can 
be  removed,  while  sometimes  it  is  necessary  to 
drive  another  auxiliary  group  of  i)iles  to  enclose 
the  obstruction  and  connect  with  the  regular  line 
before  and  behind  it. 

Where  very  much  ground  water  is  encountered 
or  the  sides  are  very  unstable  it  is  often  desirable 
to  drive  the  sheet  i)i'le  full  length  before  commenc- 
ing excavation.  l'"or  this  purpo.sc  it  is  always 
necessary  to  use  mechanical  devices,  generally 
light  hanmiers  opc-rated  by  steam  or  compressed 
air.  .Although  drop  hammers  operated  by  a  hoist- 
ing engine  can  be  used,  they  are  nrjt  usually  as  ad- 
vantageous, portable  or  efficient.  Air  or  steam 
hammers  are  also  frequently  provided  on  large 
jobs  where  piles  are  driven  only  as  the  excavation 
advances,  one  small  air  hammer  requiring  a  single 
man  to  operate  it,  being  much  more  rapid  and  ef- 
fective than  hand  work,  requiring  several  men 
with  mauls. 

Where  there  arc  many  obstructions  in  the 
ground,  or  where  the  strata  are  very  hard  or  for 
any  other  reason  the  driving  is  difificult ;  where  the 
piles  are  very  long,  or  w^here  the  earth  pressure 
seems  to  be  very  great,  or  it  is  necessary  to  pro- 
vide a  high  degree  of  water  tightness,  or  where 
the  piles  are  to  be  pulled  and  redriven  many  times, 
it  is  generally  advantageous  to  use  interlocking 
steel  piles.  These  may  be  of  any  of  the  standard 
makes  on  the  market,  which,  however,  are  limited 
in  number  and  can  be  had  in  only  a  few-  sizes, 
which,  being  required  to  meet  all  conditions,  are 
necessarily  designed  to  endure  the  heaviest  driv- 
ing and  are  therefore  generally  extravagantly 
heavy  and  expensive.  Most  of  them  are  provided 
with  a  very  substantial  interlock  that  insures  the 
engagement  of  successive  units  unless  subjected 
to  very  severe  treatment,  but  does  not  insure 
water  tightness.  The  joints,  however,  are  likely 
soon  to  become  filled  with  silt  or  sand  so  that  the 
flow  of  water  through  them  is  likely  to  diminish 
rapidlv.     Most  of  the  rolled  sections  of  steel  sheet 
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piles  weigh  from  20  to  40  or  50  pounds  per  linear 
foot,  are  heavy  to  handle  and  require  special 
equipment  for  their  installation.  They  can  be 
set  by  a  locomotive  crane,  traveling  derrick,  sta- 
tionary derricks  or  small  gantries,  the  latter  some- 
times being  designed  to  span  the  sewer  trench  and 
provide  for  driving  or  pulling  piles  on  both  sides 
simultaneously. 

Sheet  piles  fabricated  from  single  pieces  of  sheet 
steel  cold-bent  to  a  channel-shape  cross-section 
with  double  flanges  are  free  from  many  of  the  ob- 
jections to  rolled  pile  sections,  and  possess  many 
advantages  that  the  latter  do  not.  particularly  the 
remarkable  flexibility  enabling  them  to  be  selected 
to  closely  fit  varying  conditions  on  account  of  the 
fact  that  all  of  the  dimensions  and  their  weight 
and  strength  can  be  varied  at  will  without  in- 
volving delay  or  extra  expense  in  their  fabrication 
so  that  a  light  pile  of  great  strength  can  easily  be 
secured  for  hard  driving  and  a  still  lighter  pile, 
weighing  as  little  as  3  pounds  per  square  foot,  can 
be  provided  for  easy  driving. 

The  piles  may  thus  be  selected  to  conform  to 
each  particular  job  and  may  be  so  light  and  cheap 
that  it  is  economy  to  leave  them  permanently  in 
the  ground  after  serving  their  original  purpose,  or 
strong  enough  to  be  pulled  and  redriven  again 
and  again  a  great  number  of  times.  The  in- 
terlock is  easy  and  perfect  and  the  reduced  w^eight, 
very  seldom  being  more  than  10  or  12  pounds  per 
square  foot  for  the  heaviest  unit,  effects  a  great 
economy  in  transportation  and  handling  besides 
the  original  saving  in  purchase. 

Another  great  advantage  possessed  by  these 
piles  is  the  special  method  of  installation  with 
removable  driving  bars  that  enables  them  to  be 
driven  without  injury  through  very  hard  ground 
or  ground  containing  logs,  boulders  and  other 
obstructions.  This  method  may  be  applied  with- 
out additional  cost  to  piles  intended  for  ordinary 
driving.  If  unexpected  conditions  require  the 
piles  to  be  longer  than  have  been  provided,  the 
lighter  weights  can  be  advantageously  spliced  in 
the  field  at  small  expense. 


having  concluded  that  their  use  would  insure  a 
greater  degree  of  safety  and  longer  life  for  the 
rails. 


130-Pound  Rails  for  Pennsylvania  Railroad 

In  1875  the  Pennsylvania  Railroad  laid 
60-pound  rails,  substituting  70-pound  for  these 
in  1884,  adopting  a  75-pound  rail  in  1886,  and  85- 
pound  in  1887.  Rails  weighing  one  hundred 
pounds  to  the  yard  were  first  laid  by  this  railroad 
in  1892.  Figures  compiled  in  November  of  this 
year  show  that  on  October  1  that  railroad  had  re- 
placed 44  per  cent  of  the  main  line  trackage  in 
the  New  York,  Philadelphia,  Baltimore,  Mary- 
land and  middle  divisions  and  at  the  Philadelphia 
terminal  with  125-pound  and  130-pound  rails;  the 
total  mileage  so  replaced  being  705,  of  which  46.9 
miles  is  in  the  Philadelphia  terminal,  and  166 
miles  in  the  New  York  division. 

The  constantly  increasing  weights  of  locomo- 
tives and  cars  and  the  strain  of  constantly  increas- 
ing traffic  decided  the  company  to  adopt  these 
heavier  rails,  the  company's  experts  after  six  years 
of  experimenting   with   and   studying  these  rails 


Municipal  Electric  Light,  Heat  and  Power 

Plant  for  Newark 

The  voters  of  Newark,  N.  J.,  recently  author- 
ized the  officials  to  construct  a  municipal  gas  and 
electric  light,  heat  and  power  plant  and  Director 
Raymond  of  the  Department  of  Streets  and  Pub- 
lic Improvements  is  taking  steps  to  carry  out  these 
instructions.  Among  other  moves  he  has  asked 
F.  W.  Ballard  of  Cleveland,  Ohio,  to  visit  Newark 
for  consultation  and  for  explaining  before  the 
Federation  of  Improvement  Associations  what  he 
has  done  in  Cleveland.  (Mr.  Ballard,  as  commis- 
sioner and  chief  engineer  of  the  Division  of  Light 
and  Heat  of  Cleveland,  was  chiefly  responsible 
for  the  success  of  the  municipal  lighting  plant  of 
that  city.)  The  Chamber  of  Commerce  of  New- 
ark announces  its  intention  of  instituting  legal 
proceedings  to  prevent  the  construction  of  a  mu- 
nicipal plant,  it  having  been  informed  that  the 
project  would  cost  several  million  dollars  and  that 
the  city's  financial  condition  would  not  permit 
the  raising  of  the  necessary  amount. 


Salaries  of  Philadelphia  Employees 

The  Bureau  of  Municipal  Research  and  other 
civic  organizations  of  Philadelphia  are  urging  the 
city  authorities  to  increase  the  pay  of  its  em- 
ployees, both  in  justice  to  them  and  in  order  to  se- 
cure and  retain  a  desirably  high  grade  of  services. 
While  the  cost  of  living  has  increased  more  than 
100  per  cent  since  1914,  the  general  level  of  city 
pay  has  increased  about  43  per  cent.  "If  the  city 
government  were  to  pay  its  employees  according 
to  standards  that  obtained  in  13  other  large  cities 
in  the  United  States  in  1914  and  1915,  it  would 
have  to  raise  the  general  level  of  city  pay  at  least 
55  per  cent,"  while  local  private  establishments  in 
1915  were  paying  at  least  18  per  cent  more  than 
the  city. 

The  Bureau  of  Municipal  Research  has  pub- 
lished a  table  comparing  the  average  annual  com- 
pensation of  employees  in  the  city  service  with 
those  occupying  similar  positions  in  private  serv- 
ice in  that  city.  These  include  electrical,  mechan- 
ical and  structural  engineers,  blacksmiths,  chauf- 
feurs, nurses,  office  boys,  etc.  In  every  case  the 
city  pay  is  less  than  private  pay  by  from  7  to  98 
per  cent.  The  city  pays  a  senior  electrical  engi- 
neer $2,300  as  compared  to  $3,600  for  similar  serv- 
ices in  private  employ.  Survey  engineers  receive 
$4,500  as  compared  to  $6,240,  assistant  structural 
engineers  are  paid  $2,556  by  the  city  and  $3,033 
by  private  employers,  laborers  receive  $1,118  and 
$1,258  in  the  two  services,  respectively.  "This 
condition  of  underpayment  ...  is  unfair  to 
the  employees  of  the  city  and  it  is  ruinous  to  the 
efficiency  of  the  service.  .  .  .  The  Bureau  of 
Surveys  is  unable  with  its  depleted  corps  of  tech- 
nical men  to  keep  abreast  with  its  important  cur- 
rent work." 
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Recent  Legal  Decisions 


PUBLIC     SERVICE     COMMISSIONS'     POWKR     (JVKR     WATER 
SERVICK    ANIJ   RATES 

In  actions  to  recover  payments  clainicd  under 
contracts  to  supply  water  for  hydrants  to  two 
horouj^hs,  the  New  Jersey  Supreme  C Ourt  htjlds, 
Hackensack  Water  Co.  v.  Tenafly  and  Ridgeficld, 
111  At).  201.  that  under  the  State  Public  Utilities 
Act  the  terms  of  the  contract  between  the  water 
company  and  others,  including  municipalities,  arc 
determined  by  the  public  utility  commission.  It 
has  power  to  prescribe  the  character  of  the  serv- 
ice to  be  furnished,  as  w'cll  as  to  prescribe  the 
rates  to  be  paid.  It  is  open  to  municipalities  and 
to  individuals  to  accept  or  reject  the  service  at 
these  rates.  If  they  accept,  as  the  municipalities 
did  in  this  case,  they  accept  the  terms  as  pre- 
scribed by  the  commission,  which  necessarily 
means  the  character  of  the  service  as  well  as  the 
rates  of  payment.  Where  suit  is  brought  for  the 
contract  price,  the  only  question  open  is  whether 
the  utility  has  furnished  the  service  prescribed. 
It  is  not  open  for  a  court  or  jury  to  find  that  other 
facilities  than  those  prescribed  by  the  commission 
would  be  adequate,  or  that  the  facilities  furnished, 
if  in  compliance  with  the  order,  are  inadequate. 
In  order  to  preserve  uniformity  and  avoid  the 
discrimination  forbidden  by  the  act  it  is  essential 
that  the  commission  control  this  question  of  serv- 
ice and  rates.  This  is  the  effect  of  the  decision  in 
the  United  States  Supreme  Couit  dealing  with 
interstate  commerce  cases.  Until  the  commis- 
sion has  determined  what  facilities  are  adequate, 
no  action  can  be  brought  or  defense  made  where 
there  is  a  controversy  on  the  point.  In  the  present 
case  the  commission  has  determined  what  facili- 
ties are  adequate  and  what  the  price  shall  be ;  the 
only  question  left  open  is  whether  these  particular 
facilities  as  prescribed  by  the  commission's  order 
have  been  actually  furnished.  So  far  as  the  de- 
fendant's defense  did  not  question  the  rate  or 
aver  that  the  facilities  prescribed  by  the  order  of 
the  commission  were  not  adequate,  but  merely 
stood  on  the  commission's  order  and  denied  that 
the  plaintiff  had  performed,  they  were  held  suf- 
ficient. 


CONTRACTOR'S  PAVING  GUARANTY   CONSTRUED 

In  a  suit  on  tax  bills  issued  by  a  city  for  side- 
walks, the  defendants  contended  that  the  guaran- 
ty contained  in  the  paving  contract  that  the  work 
should  be  constructed  with  such  materials  and  in 
such  manner  that  it  would  endure  without  any 
repairs  for  seven  years  after  completion  and  ac- 
ceptance, bound  the  contractor  to  so  construct  the 
pavement  that  it  would  not  need  repairs  for  seven 
years  in  any  event,  and  that  if,  in  order  to  do  so,  it 
was  necessary  to  use  for  flushing  a  compound 
containing  a  larger  percentage  of  cement  than 
that  which  was  used,  the  contractor  was  bound 
to  use  such  a  compound.  The  Missouri  .Supreme 
Court  holds,  Schropp  v.  Zeilda  Forsee  Inv.  Co., 
224  S.  W.  424,  that  this  guaranty  does  not  go  to 


that  extent.  It  merely  operates  to  bind  the  contrac- 
tor to  make  such  repairs  as  may  become  necessary 
within  the  time  fixed  in  the  contract.  The  fact 
that  repairs  may  be  neederl  within  less  time  than 
seven  years  during  which  the  guaranty  runs  im- 
poses an  obligation  on  the  contractor  to  make 
the  repairs  without  charge,  but  does  not  vitiate 
the  tax  bills  which  have  been  issued  for  the  work 
already  done. 


FRANCHISE    EXCEEDING    AUTHORIZED    PERIOD    VOID    IN 
TOTO 

'["he  Kentucky  Court  of  .Appeals  holds,  Hamil- 
ton V.  Bastin  Bros.,  224  S.  W.  430,  that  the  pro- 
vision of  the  Constitution  of  Kentucky  that  no 
municipality  shall  grant  any  franchise  or  privilege 
for  a  term  exceeding  20  years  is  mandatory  and 
cannot  be  evaded  or  disregarded  in  any  material 
particular.  A  franchise  to  construct  and  operate 
an  electric  lighting  system,  granted  by  a  city  to 
purchasers  from  and  after  the  passage  of  an  or- 
dinance of  September  23,  1916,  continuously  until 
July  1,  1917,  and  for  the  additional  term  of  20 
years  thereafter,  is  held  violative  of  the  Constitu- 
tion, in  its  inclusion  of  the  period  of  9  months  and 
7  days  up  to  July  1,  1917,  though  such  excess  time 
over  20  years  was  merely  given  the  purchasers 
of  the  franchise  for  construction,  and  not  for  oper- 
ation, of  the  plant.  The  purchasers  had  the  right 
to  abandon  the  franchise  at  any  time,  and  were 
not  obliged  to  operate  their  plant  throughout  the 
period  limited  by  the  franchise. 


CONSTRUCTION   OF   ROADS  BY  SPECIFIED   ROUTES 

The  West  Virginia  Court  of  Appeals  holds, 
Haws  V.  County  Court  of  Wayne  County,  104  S. 
E.  119,  that  voters,  in  the  issuance  of  bonds  for 
the  purpose  of  raising  funds  for  the  construction 
or  improvement  of  public  roads,  may  place  upon 
the  expenditure  of  such  funds  any  limitations  or 
restrictions  not  forbidden  by  the  fundamental  law, 
and  the  authorities  charged  with  the  expenditure 
of  such  funds  will  be  enjoined  from  diverting  the 
same  to  any  other  purpose  than  that  to  which  they 
are  directed  to  be  applied  by  the  terms  of  the 
grant.  This  applies  to  the  construction  of  a  road 
by  an  unnecessarily  devious  route,  different  from 
a  practicable  route  specified  in  the  grant. 


JUDICIAL    DEFINITIONS    OF    "GRADING"    STREETS 

To  grade  a  street  or  highway,  strictly  speak- 
ing, is  to  establish  a  level  by  mathematical  points 
and  lines,  and  then  to  bring  the  surface  of  the 
street  or  highway  to  that  level,  by  the  elevation 
or  depression  of  the  natural  surface  to  the  line  as 
fixed.  Gas  &  Electric  Securities  Co.  v.  Manhat- 
tan, etc.,  Corp.,  266  Fed.  625.  In  Sedgley  Avenue, 
217  Pa.  313,  it  is  said  that  "as  a  matter  of  fact 
the  grading  of  a  street  is  its  physical  opening." 
Then,  the  court  adds,  when  the  city  is  in  funds, 
the  physical  grading  is  done,  and  sewers  and  wa- 
ter pipes  and  gas  pipes  are  laid  as  part  of  the 
work. 
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NEWS  OF  THE  SOCIETIES 


Uee.  27-Jan.  1  -AMERICAN  ASSU- 
CIAllON  FOli  THE  ADVANCEMENT 
Of  SCIENCE,  b'mithsonian  Institute, 
Washington,   D.   C      Chicago,    111. 

Dec.  2S-31— AMERICAN  ECONOMIC 
.ASSOCIATION.  Yale  Station,  New 
Haven,   Conn.      Atlantic   City,   N.   J. 

Jan.  lt»  —  INTERN.\T10NAL.  CUT 
STONE  CONTRACTORS'  AND  QUAR- 
liYMENS  ASSOCIATION,  Inc.  An- 
nual meeting.  Congress  Hotel,  Chi- 
cago,   111. 

Jau.  J«  —  AMERICAN  SOCIETY 
i'l\ll.    K.NGINEERS.      New    York  City. 

Jau.  •^o-.i-.  l«ai — THE  AMERICAN 
WOOD  I'RESERVERS  ASSOCIATION. 
Place  of  meeting  to  be  announceu 
later. 

Jau.  1'5.  20,  27 — ASSOCIATED  GEN- 
ER.VL  CONTRACTORS.  Annual  meet- 
ing, New  Orleans.  Secretary's  Office, 
\Va.shington,   D.    C- 

Feb.  1-2 — NEW  Y'ORK  STATE  AS- 
SOCIATION OF  BUILDERS.  Conven- 
tion.     Rochester,   N.    Y. 

Feb.  1,  2,  3,  1921— ONTARIO  PRO- 
FE.SSIONAL,  MEETING  in  conjunc- 
tion with  the  annual  meeting  of  the 
Engineering  Institute  of  Canada.  To- 
ronto. 

Feb.  7— AMERICAN  KOAD  BUILD- 
ERS' ASSOCIATION.  Annual  con- 
vention. Coliseum,  Chicago.  E.  L. 
Powers,  11  Waverly  Place,  New  Y'ork 
City. 

Hay  17-19 — NATIONAL  FIREMEN'S 
ASSOCIATION.  Twenty-third  annual 
convention.      Fort   Wayne,   Ind. 

June  7-9— NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.      San   Francisco,   Cal. 

June — CONFERENCE    OF    MAY'ORS 


assertcil,  liad  been  to  break  down  roads 
tlirough  no  fault  of  construction,  but 
Ijecause  trattic  growth  had  not  been 
taken  into  full  account. 

The  development  of  railway  engi- 
neering was  used  as  an  example  to 
show  why  heavier  type  highways  must    cember  G,  were  held  the  conference  of 


Kcneral  discussion  had  on  the  subject 
in  order  to  bring  out  information  of 
practical  value. 

\>ll':itM    \>     SOriKTV     OF    .MKC'HAM- 
1C'.\L    K.\tJI.\KKHS 

The  forty-hrst  annual  meeting  of  the 
American  Society  of  Mechanical  Engi- 
neers was  held  December  7-10  in  the 
Engineering  Societies  Building,  New 
York  City.     On  Monday  morning,  De- 


be  built,  smce  the  same  law  of  tonnage 
growth  ai)plies  to  both  the  railway  and 
the  highway.  In  the  case  of  the  rail- 
way, Mr.  Blair  asserted,  the  laying  of 
heavier  rails,  enlarging  tunnels  and  re- 
ducing grades,  has  been  going  on  con- 
stantly during  the  past  tnirty  or  forty 
years,    and   yet    the    highway,    without 


local  sections'  delegates,  and  the  meet- 
ing of  the  Committee  on  Power  Test 
Code.  On  Tuesday  afternoon,  Decem- 
ber 7,  there  were  simultaneous  sessions, 
of  the  fuel  section,  the  forest  products 
and  the  machine  shop  sections.  On 
Tuesday  evening  were  the  report  of 
tellers  of  election  and  the  introduction 


a   comparative   development,   had   been  of  the  president-elect,  the  presidential 

called   upon   within   the   last   ten   years  address,  the  conferring  of  six  honorary 

to  sustain  a  traffic  growth  unequaled  in  memberships,   and  the  presidential   re- 

any   like  period   in  the   history   of   the  ception  and  dance. 

country.   The   situation  this  created,   it  The    regular   business   meeting   took 

was   pointed   out,    called    for   a    deter-  place  on  Wednesday  morning,  at  which 


mined  effort  to  build  better  road  foun- 
dation in  order  that  breaks  in  the  sur- 
face may  be  eliminated. 

General  Du  Pont  said  that  it  was  his 
belief  that  the  foundation  problem  must 
be  solved  and  solved  speedily,  other- 
wise the  movement  to  round  out  a  com 


time  amendments  were  made  to  the 
constitution,  and  reports  given  by 
standing  committees,  and  the  commit- 
tees on  code  of  ethics,  industrial  rela- 
tions, education,  feedwater-heuter  stan- 
dardization and  the  sub-committee  on 
bearing  metals. 

On   Wednesday   afternoon   were   the 


plete   system   of   county,    state   and   in-         ^ ^ 

terstate  highway  transportation  will  be  meetings  of  the  "management  and  rail- 
retarded  to  the  great  detriment  to  the  ^.^^^  sections,  and  on  Weincs-lay  eye- 
American  public.  ning  the  Brashear  Memoria',  at  which 
AND  OTHER  CITY  OFFICIALS   State        ^-    ^^-    L'p'ia'"-   State   highway   engi-  ^,,  oration  on  the  life  and  v.ork  of  the 
of    N.    Y.      12th    Annual    Conference,    neer   of   Delaware,   cxplamed   how   his  j^^^  Y)r.  John  .\.  Brashear,  past-presi- 

department   was   making   field   tests   to  ^j^j^j  ^^  j^e  A.  S.  M.  E.,  was  delivered 


Elmira,  N.  Y. 

June  «-10,  1921— AMERICAN  WA- 
TER WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland.  Ohio.  Sec- 
retary, J.  M.  Diven,  153  West  71st 
St.,   New   Y'ork. 


FKDERAl,  HIGH>VAY   COUNCIL 

Why  highways  fail  was  taken  up  by 
engineers,  highway  officials  and  scien- 
tific men  in  leading  universities  at  a 
meeting  of  the  sub-grade  committee  of 
the  Federal  Highway  Council,  held  at 
\\  ilmington,  Del..  November  22  and  23, 
under  the  chairmanship  of  General  T. 
Coleman  Du  Pont  of  New  York. 

-Among  the  scientific  men  attending 
were  Professor  Hector  J.  Hughes, 
dean  Harvard  Engineering  School, 
Cambridge,  Mass. ;  .-\.  T.  Goldbeck, 
testing  engineer,  Bureau  of  Public 
Roads,  Washington.  D.  C. ;  Professor 
F.  H.  Eno,  chair  of  engineering,  Ohio 
State  University;  H.  E.  Hilts,  of  the 
Pennsylvania  State  Highway  Depart- 
ment; H.  G.  Shirley,  of  the  Federal 
Highway  Council,  and  Ira  B.  Mullis, 
Bureau  of  Public  Roads,  Washington, 
D.  C. 

Reports  were  made  by  problem  com- 
mittees working  under  a  main  com- 
mittee. During  the  discussion  which 
followed,  W.  P.  Blair,  of  Cleveland, 
Ohio,  stated  that  twenty  million  peo- 
ple had  been  added  to  the  population 
of  the  United  States,  practically  with- 
out one  inch  being  added  to  the  trans- 
portation facilities  of  the  country,  and 
that  on  top  of  this  increased  popula 


determine  the  bearing  power  ot  various 
kinds  of  soils  and  what  methods  to 
pursue  in  order  to  increase  that  sus- 
taining power  and  thus  prevent  the 
breaking  down  of  the  road  surface. 

On  the  point  of  road  failures,  Mr. 
Shirley,  former  state  highway  engineer 
of  Maryland,  called  attention  to  the 
fact  that  roads  are  sometimes  charged 


by  Dr.  Henry  S.  Pritchett,  pres'dent  of 
the  Carnegie  Foundation  for  the  Ad- 
vancement of  Teaching. 

On  Thursday  afternoon.  December  9, 
were  the  organization  meeting  of  the 
ordinance  section  and  the  Ladies'  Tea 
and  Dance.  , 

On  Friday  morning  were  held  rneet- 
ings  of  the  textile  and  power  sections. 


with  having  failed,  despite  the  fact  that  j^^  subject  of  the  power  session  was 

in  actual  service  they  may  have  saved  -puture  Power  Development,"  and  pa- 

their    cost    many    times    over    before  p^^^  ^^.^^^  presented  on  the  "Policy  of 

reaching  the  point  where  reconstruction  p^^ure  Power  Development."  "The  Ef- 

becomes  necessary.  f^^.^  ^f  Load  Factors  on   Cost,"   "The 

S.  M.  Williams,  cliairman  of  the  Fed-  pff^^t  of  Size  of  Plant  and  Cost,"  and 


eral  Highway  Council,  addressed  the 
committee  briefly  upon  the  importance 
of  conducting  the  sub-grade  research 
work  as  rapidly  as  possible  in  order 
that  road  building  upon  a  greater  scale 
than  ever  before  may  go  forward  with- 
out wasteful  expenditure  of  funds. 

Investigations  in  widely  separated 
sections  of  the  United  States  are  to  be 
conducted  simultaneously  and  reports 
made  at  subsequent  meetings  of  the 
sub-grade  committee.  The  work  is  un- 
der the  direction  of  the  Federal  High- 


the    "Financial   and   Legal    .Aspects   of 
Future  Power  Development." 

The  keynote  session  on  transporta- 
tion was  held  on  Thursday.  December 
9,  when  the  subject  was  ably  treated 
l)y  well-known  authorities  in  the  field. 
The  railroad  situation  was  considered 
from  two  points  of  view,  that  of  the 
railroads  themselves,  discussed  by 
Daniel  Willard,  president  of  the  Bal- 
timore &  Ohio  Railroad,  and  that  of 
the  Development  of  Railroad  Feeders, 
which    was    discussed    bv    Charles    A. 


way  Council,  which  hopes,  through  the     i^^^s^.    ^-hief  engineer  of  the  Chicago, 

Rock  Island  &  Pacific  Railroad.  The 
Importance  of  Waterways  in  Trans- 
portation was  taken  up  by  Gen.  Frank 
T.  Hines,  and  that  of  Motor  Truck 
Transportation  by  Francis  W.  Davis, 
engineer.  Pierce-Arrow  Motor  Car  Co. 
The  question  of  Terminals  in  General 


movement  now  undertaken,  to  save  mil 
lions   of    dollars   to   the    public    in   the 
future  in  the  construction  of  roads  that 
will  not  fail. 


HE    EXGI-VEERS'    CI.LB    OF    PHIL- 
ADELPHIA 

On  December  21,  at  8:15  p.  m.,  this 

tion  was  an  increased  tonnage  due   to    club  will  hold  a  meeting  in  its  audito-  was  presented  by  Col.  William  Barclay 

greater  buying  by  the  people  equal  to    rium  on  the  subject  (jf  "Road  Construe-  Parsons,     consulting     engineer,     New 

another  twenty  million,  making  a  total     tion  for  Heavy  Truck  Traffic."  A  num-  York  City,  and  that  of  the  New  York 

of  practically  fifty  million,  in  the  face    ber  of  prominent  authorities,  including  Terminal   Prf)blem  bv  Gustav  Linden- 

of  inadequate  transportation.     The  re-     state    highway   commissioners,   will   be  thai,    consulting    engineer,    New    York 

suit  of  this  increased  tonnage,   it  was    present  and  papers  will  be  read  and  a  City. 
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Tlu-  prim  ii)lis  of  dcvatiiij;  water 
and  other  li<iiii{|s  hy  the  air  lift  metli- 
()(1  are  discussed,  and  the  apparatus 
for  tliis  jmrpdse  is  ilhistrated  and  de- 
scribed ill  Bulletin  71-1)  issued  hy  the 
Sullivan  Maciiinery  Company,  which 
employs  a  sei)arale  enr|)s  of  engineers 
devoted  entirely  to  problems  relatinj? 
to  iHRMunatic  i)nnii)iiiK,  to  which  is  ap- 
plied a  successful  e.\i)eriencc  of  more 
than  2r>  years  of  manufacture  and  in- 
stallation. 


tion  heiuK  necessary  after  the  installa- 
tion has  heen  properly  adjusted  in  the 
well. 

The  essential  feature  of  air  lift 
pumping  is  in  the  introduction  of  air. 
under  pressure  greater  than  the  hydrf)- 
static  head,  into  the  foot  of  tiie  dis- 
charge pipe  through  which  the  water 
rises  to  the  outlet  or  reservoir.  The 
theory  of  o()eration  is  that  the  intro- 
duction of  air  into  the  water  reduces 
the  specific  gravity  of  the  mixture  so 
that  an  unl)alanced  pressure  is  devel- 
oped   that    causes    the    mixed    air    and 


cot^ccTon  -rA» 


pressure,   it   may  be   forced   to  the  de- 
sired additional  height. 

The  bulletin  gives  a  number  of  val- 
uable   tables    i)i    the    dimensions    and 
capacities   of   pumj^s,  ]ii]>c  sizes,   thick- 
nesses, weights  anfl  fittings,  capacities 
of  cylinders,  loss  or  head  of  water  In 
pipe  due  to  friction,  h.  p.  required  for 
air   com|)ression,    flow    of   air   through 
orifices    and    lylinder    jiiston    displace- 
ments. 
riiKXATII.K     Kill  II'MKNT     I'\I>T 
The    fle|)ps    roofing    division    of    the 
Richardson  Cf^mjiany  has  issued  a  cir- 
cular making  a  special  of- 
fer to   contractors  to  fur- 
nish in  metal  barrels,  half 
baircls  and  cans,  especial- 
Iv    prepared   asphalt   paint 
to     preserve     contractors' 
equipment.     This  paint  is 
intended    to    be    used    on 
plant  laid  up  for  the  win- 
ter,   and    is    offered   at   a 
reduced  rate. 


AIR    I^IFT   SYSTEM    WITH  BOOSTER 

water  to  rise.  The  effort  is  to  produce 
an  intimate  mixture  of  the  air  and 
water,  forming  a  true  emulsion  of  the 
fluid  at  the  point  of  air  injection,  the 
eduction  pipe  being  arranged  to  allow 
proper  expansion  of  air,  prevent  ex- 
cessive velocity  at  the  point  of  dis- 
charge and  assure  an  absolutely 
smooth  passage  for  the  air  and  water. 

The  process  is  especially  adapted  to  The  Sullivan  standard  pump  is  made 

deep    well   pumping   and   the    principal  of  bronze  with  an  air  passage  leading 

advantages     include    the     delivery    of  from  the  outside,  terminatmg  in  a  per- 

more  water  from  the  same  wells  than  forated  vertical  tube  below  a  Venturi 

by  any  other  svstem ;  improvement  in  or  throat  so  that  the  air  is  broken  up 

the  character  of  the  water  as  to  purity  '"to  small  jets  automatically  providing 

and  solubilitv  due  to  aeration;  reduc-  a  larger  or   smaller   proportion   of   air 

tion  in   temperature  due  to  absorption  according   to   the   lift,   without   change 

of  heat   in   the   water  by   the   air;   ab-  m  the  pump  opening,  so  that  the  mix- 

sence  of  moving  parts  in  the  well,  and  ing   tube   receives    the    sand    and   scale 

freedom  from  injury  or  obstruction  by  and   prevents   them  trom   clogging  the 

mud,  silt,  sand  or  long  shut-downs;  perforations.  The  remainder  of  the 
all  of  them  operating  to  keep  the  ap-  '  apparatus     is    made    up    of    standard 

paratus  always  in  order  and  to  provide  pipes  and  simple   fittings  and   is  oper- 

sustained  efficiency.  ated   with  air   provided   by   a   suitable 

The  expansion  of  the  air  in  the  up-  compressor  selected  from  a  number  of 

take  pipe  of  the  lift  absor})s  heat  from  sizes  and  types  illustrated   in  the  bul- 


the  water  and  lowers  its  temperature, 
thus  affording  an  important  advan- 
tage, especially  in  water  used  for  con- 
densing purposes. 


letin. 

By  the  use  of  a  "Cyclone"  booster 
or  separator  system,  in  which  the  wa- 
ter from  the  well  is  discharged  by  the 


_  It  is  claimed  that  the  air  lift  installa-  high  velocity  to  the  booster  tank  where 

tion  is  more  durable  and  requires  less  it  acquires  a  downward  centrifugal  ac- 

attention   and    repairs   than   any   other  tion  that  completely  separates   it   from 

method  of  pumping,  no  farther  atten-  the  air  and  is  subjected  to  the  required 


BELT       J)FUVEX       COMPRESSOR       TO 
OPERATE    AIR   LIFT 

BEXJAMIX-STAItKETT     STAND  AKD- 
IZBD   PA\KL,    BOARDS 

The  sectional  unit  panel  board  made 
by  the  Benjamin  Electric  Manufactur- 
ing Company  and  described  in  catalog 
F-3  is  designed  for  all  standard  ar- 
rangements of  bus  bars  and  main  con- 
nections, and  is  adaptable  for  increased 
mains,  sub-feeds,  and  through  feeds, 
with  regular  listings  of  four  to  thirty 
circuits.  The  boards  have  a  moulded 
composition  base  electrically  and  me- 
chanically superior  to  slate  and  weigh- 
ing one-half  as  much,  behind  which  the 
bus  bars  are  concealed,  leaving  the 
front  of  the  board  of  a  reduced  size, 
clear  for  a  better  spaced  assembly 
of  fusing  and  switching  arrangements. 

The  panel  bar  is  made  up  of  in- 
terchangeable unit  panel  sections  that 
are  carried  in  stock  and  can  be  or- 
dered by  catalog  numbers  to  great  ad- 
vantage, eliminating  delay  and  unavoid- 
able expense  due  to  detail  specifica- 
tions and  special  construction. 
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CASK  KUAU  BUILDING  AlACHlNERY 

Tractors  manufactured  by  the  J.  I. 
Case  Threshing  Machine  Company,  In- 
corporated, are  offered  by  them  for 
general  service  in  road  building  opera- 
tion. The  steam  tractors  are  made  in 
eight  sizes  of  .30,  40,  .50,  60.  60,  75,  80 
and  110  h.  p.,  while  the  kerosene  trac- 
tors are  made  in  four  sizes  of  10-18,  15- 


gears,  and  has  scrapers  on  both  front 
and  rear  rollers.  The  rear  axle  has 
cannon  bearings  and  the  engine  and 
boiler  are  provided  with  spring  mount- 
ing. They  have  an  especially  simple 
and  efficient  valve  gear  and  a  power 
steering  device  that  turns  the  front 
roller  whether  or  not  it  is  in   motion. 


PERSONALS 


KEROSENE  BURNING  STEAM  ROAD  ROLLER    AND   TRACTOR 


27,  20-40  and  22-40  h.  p.  The  features 
for  which  special  merit  is  claimed  in- 
clude the  four-cylinder  valve-in-head 
motor  that  burns  kerosene  economical- 
ly and  will  stand  severe  service,  liberal 
reserve  in  excess  of  rated  h.  p. ;  simple 
and  durable  type  of  transmission  with 
all  cut-steel  spur  gears ;  dustproof  and 
oiltight  housings  for  all  vital  working 


Detachable  taper  spikes  protruding 
4%  inches  are  provided  for  the  rear 
roller  for  use  in  loosening  old  roads 
and  can  be  inserted  or  removed  in 
twenty  minutes.  The  front  rolls  are 
made  in  four  sections  12  %  inches  wide 
and  41  inches  in  diameter,  enabling 
the  machine  to  turn  around  in  a  24- 
foot  circle. 


ROCK   CRUSHER,    ELEVATOR    SCREEN    AND   MOVABLE    BIN 


parts ;  unusual  accessibility ;  high  ten- 
sion, dust  and  waterproof  magneto  that 
requires  no  battery,  and  suitability  for 
all  kinds  of  draw-bar  and  belt  work. 
There  is  a  rigid  main  frame  with  can- 
non bearings  for  the  drive  wheel  axles, 
the  wheels  may  be  provided  with  de- 
tachable lugs  and  with  extension  rims. 

The  road  rollers  are  built  in  10-ton 
and  in  12-ton  sizes  with  large  fuel  and 
water  capacity  and  short  wheel  base. 
Like  the  tractors,  they  are  provided 
with  driving  pulley  for  belt  operation 
of  other  machinery,  such  as  a  rock 
crusher,  concrete  mixer  or  large  pump. 

The  roller  makes  an  efficient  tractor 
for  slow,  heavy  work.  It  is  provided 
with  a  friction  clutch  and  differential 


Case  rock  crushers  are  made  in  size 
"A"  with  an  8xl6-inch  jaw  opening  and 
capacity  of  10  to  16  tons  per  hour  and 
with  the  elevator  and  screen  are  oper- 
ated with  a  20  h.  p.  engine.  Size  "B" 
with  a  10  x  28-inch  jaw  opening  and  a 
capacity  for  15  to  25  tons  per  hour  has 
a_3^0  h.  p.  engine  and  a  shipping  weight 
with  elevator  of  14,900  pounds.  The 
standard  cylindrical  screens  are  per- 
forated with  ^/^-inch,  l^A-inch  and 
2^/^ -inch  diameter  holes  and  are  served 
by  bucket  elevators.  The  standard  size 
bin  has  a  capacity  of  15  tons,  and  is 
divided  into  four  compartments,  each 
of  which  has  two  loading  spouts,  one 
on  each  side. 


Hepburn,  Donald  M.,  at  one  time 
chief  of  the  Bureau  of  Street  Clean- 
ing, and  later  chief  of  construction  of 
the  Pennsylvania  State  Highway  De- 
partment, has  resigned  the  latter  po- 
sition to  take  one  in  New  York  state. 

Voyles,  Fred,  has  been  appointed 
county  highway  commissioner  of  York 
county,  Neb.,  to  succeed  his  brother, 
(ilenn  I.  Voyles,  who  resigned  to  ac- 
cept a  position  with  the  Western 
i>ridge  Co.,  of  Omaha,  Neb. 

Mitchell,  McClain,  superintendent  of 
public  improvements  of  Paducah,  Ky., 
has   been  appointed  city   engineer. 

Arnold,  Ralph  R.,  county  engineer 
of  Contra  Costa  county,  Cal.,  has  been 
appointed  highway  engineer. 

Watkins,  Vaughn,  of  Jackson,  Miss., 
has  been  appointed  state  highway  com- 
missioner  of    Mississippi, 

Moisseiff,  Leon  S.,  designing  engi- 
neer for  the  New  York  Department  of 
Bridges  during  the  construction  of  the 
Williamsburg,  Manhattan  and  Queens- 
borough  bridges,  has  been  appointed 
consulting  designing  engineer  on  the 
technical  staff  for  the  engineering  in- 
vestigation of  the  proposed  bridge  over 
the  Delaware  river,  between  Philadel- 
phia and  Camden. 

Wilson,  H.  Lee,  assistant  city  engi- 
neer of  Johnstown,  Pa.,  has  been  ap- 
pointed city  engineer  to  succeed  Jack- 
son R.  Crissey,  who  has  resigned. 

Meloy,  Bruch  L.,  formerly  field  en- 
gineer of  Johnstown,  Pa.,  has  been  ap- 
pointed  assistant   city  engineer. 

Biggs,  Dr.  Hermann  M.,  health 
commissioned  of  New  York  state,  has 
temporarily  assumed  the  duties  of 
general  medical  director  of  the 
League  of  Red  Cross  Societies,  Ge- 
neva, Switzerland. 

West,  W.  C,  formerly  resident  en- 
gineer on  work  on  the  Dixie  Highway 
north  of  Toledo,  Ohio,  is  now  assis- 
tant district  engineer  at  Saginaw, 
Mich. 

Dawson,  J.  B..  formerly  division 
engineer  of  District  9.  Kentucky  State 
Highway  Department,  has  been  ap- 
pointed  maintenance   engineer. 

Foster,  C.  F.,  assistant  district  en- 
gineer of  bridges,  central  and  south- 
western districts,  Michigan  State 
Highway  Department,  has  been  ap- 
pointed district  engineer  for  the  west 
central  portion  of  the  state  with  head- 
quarters in  Grand  Rapids. 

Bailey,  S.  M.,  formerly  resident  en- 
gineer for  the  Department  of  Public 
Works,  Kentucky,  has  been  appointed 
to  a  similar  position  with  the  North 
Carolina  Highway   Commission. 

Symons,  Col.  Thomas  W..  Corps  of 
Engineers,  U.  S.  A.,  for  thirty  years 
in  service  with  the  government,  died 
on   November  23   at   Washington. 

Leidl,  Edward  F.,  chief  engineer  of 
sewers,  Milwaukee.  Wis.,  since  1914, 
died  on  November  21. 

Goodbody,  Richard  H.,  formerly  su 
perintendent  of  streets,  San  Diego, 
Cal.,  died  in  that  city  on  November  20. 

Cassidy,  Roger,  has  resigned  as  road 
enerineer  of  Flemine  county,  Kentucky. 

Henderson,  R.  H.,  now  mayor  of 
San  Angelo.  Tex.,  has  been  appointed 
city  manager. 
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A  Concrete  Job  Mechanical 


Building  the  320-foot  diameter  hexagonal  sub  structure,  30  feet  deep,  for  the 
New  York  County  Court  House.     Methods  and  plant  for  excavation  and  re- 
moval of  94,000  yards  of  material  and  for  mixing  and  placing  19,000  yards  of 
concrete  entirely  with  power  plant. 


The  new  $20,000,000  Court  House  for  the  Coun- 
ty of  New  York  is  located  on  Center  street,  a  few 
hundred  feet  from  the  great  ^Municipal  Building. 
I'he  buildings  formerly  occupying  this  site  were 
taken  down  several  years  ago.  During  the  inter- 
vening period  between  that  time  and  the  present 
a  quantity  of  ashes  were  dumped  into  the  open 
cellars  resulting  from  the  razing  of  the  old  build- 
ings. During  the  war  the  United  States  govern- 
ment used  this  area  as  a  naval  encampment. 


The  excavation  under  this  contract  therefore 
consisted  of  several  classes:  Miscellaneous  for  a 
depth  of  about  10  feet ;  masonry  foundations 
amounting  to  several  thousand  cubic  yards  :  and 
an  underlying  stratum  of  well-graded  sand  below 
the  old  cellar  levels. 

Due  to  water  being  reached  at  elevation  -f-  2.0, 
a  great  deal  of  pumping  has  been  required  to  suc- 
cessfully carry  the  excavation  down  to  eleva- 
tion—  11.75,  the  sub-grade  of  the  foundation  rings 


STEA>[    SHOVEL    MAKIXi, 


II     IX    (ENTER    AT    SECOXD   LIFT  OF    EXrAVATIOX. 
SOLID    EARTH    RAMP   FROM    STREET    LEVEL 


EMPTY  TRUCK  DESCEXDIXG 
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EXCAVATING  LAST  CUTS, 


ABOUT  iO  FEET  BELOW  STREET 
LEVEL 


GENERAL  PLAN 


CONCRETE  FOUNDATION   WALLS 


arcaways  of  the  conipk-ted  building.  It  is  pro- 
posed to  make  the  Hoor  a  reinforced  concrete 
slab  about  2  feet  thick,  the  top  of  this  slab  system 
being  at  the  same  elevation  as  the  tops  of  the 
concentric  footings  and  supported  on  haunch 
walls,  which  are  a  part  of  the  rings.  .'\s  the  floor 
will  be  subjected  to  hydrt)static  pressure  from 
below,  the  slab  will  be  anchored  down  to  the  foot- 
ings by  a  system  of  steel  bar  reinforcing. 

A  very  large  amount  of  steel  reinforcement  is 
(.nibedded  in  horizontal  planes  near  the  tops  and 
bottoms  of  the  rings,  besides  vertical  reinforce- 
ment bars.  Inside  the  center  ring  there  are  eight 
small  independent  rectangular  column  piers.  The 
ct)ncrete  in  the  sub-structure  has  a  total  volume 
of  about  19,000  cubic  yards  of  1 :2 :4  mixture  made 
with  1-inch  broken  stone  and  reinforced  v^ith 
about  1,250  tons  of  Havemeyer  deformed  bars, 
most  of  them  in  mill  lengths  of  38 
feet,  bent  parallel  to  the  curves  of  the 
rings. 

The  contract  for  the  sub-structure 
was  awarded  August  15,  1920,  to 
Rodgers  &  Hagertv,  Incorporated, 
for  about  $2,000,000.' 

EXCAVATIO.N 

E.xcavation  was  done  entirely  by 
steam  shovels,  two  of  which  were 
immediately  installed,  and  the  others 
following  as  soon  as  was  practicable. 
Three  of  them  were  of  the  revolving 
type  with  1-yard  buckets.  They  were 
manufactured  by  the  Bucyrus,  Mari- 
on, Osgood  and  Thew  companies. 

The  first  shovel  made  a  full-length 
cut  across  the  width  of  the  lot,  travel- 
•ing  west  on  the  east  and  west  center 
line.  The  cut  was  about  30  feet  wide 
and  10  feet  deep,  and  at  the  farther 
end  the  shovel  turned  and  came  back 
to  the  starting  point,  widening  the 
cut  as  it  advanced.  As  soon  as  pos- 
sible the  other  steam  shovels  were 
installed  in  the  cut  at  the  same  level, 
working  out  from  the  center  to  the 
edges  of  the  excavation,  which,  in 
general,    were    allowed    to    take    a 


of  the  new  court  house.  The  quantity 
pumped  has  averaged  about  three 
and  a  half  million  gallons  per  twenty- 
four  hours.  The  entire  excavation  is 
approximately  about  500  feet  long, 
320  feet  wide  and  about  30  feet  deep. 

TYPE   OF    SUB-STRUCTURE 

The  masonry  included  in  this  con- 
tract consists  of  foundation  rings, 
the  sub-basement  floor  and  the  ex- 
terior walls  extending  up  to  street 
grade. 

The  foundation  ring  system  con- 
sists of  four  concentric,  reinforced 
concrete  rings,  the  outer  two  being 
hexagonal  in  plan  and  the  inner  two 
being  circular.  The  extrerre  outside 
ring  supports  the  exterior  walls, 
these    walls    in    turn    fonning    the 


FIK.ST   STEAM   SH(JVEL  CL'T  OF  FIRST  LIFT  OF   EXCAVATION 


Dfi  t  MMi  i; 


I-  l;  11  1.  I  (■    wo  u  K  -^ 
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iialiir;il  slopr  withm  thr  liiiiUs  <ii  the  <\iavation. 

While  tlirci-  shovels  wtre  thus  employed  in  eom- 
pletiii^;  the  lirst  lift,  the  other  shovel  made  a  fiill- 
ieiif^th  llirouj^h  eiit  on  the  second  lift,  where  it 
was  followed  l)v  tlie  other  shovels,  which  exca- 
vated in  the  same  iiiamur  as  for  the  lirst  lift,  and 
all  proci-eded  to  tln'  third  lift.  com])letin^  the  main 
ex^•a\•ation  down  to  i  lr\  ation  -  -  S.O.  about  2()  feel 
below  the  surface  of  the  street  and  10  feet  below 
uround-w  ater  level. 

The  shoM'ls  deli\eri-il  dinctly  into  ;i  tied  ol 
forty  li\e  5-yard  i'le\atinj;  automobile  dump 
trucks  that  followed  each  other  closely,  forming; 
a  contiiuuuis  line  passiu};  the  sho\el,  receiving 
the  load  and  gixiiij;  way  to  the  luxt  truck,  so  as 
to  keip  the  sho\<.'ls  busy  with  \  ery  little  loss  of 
time. 

When  operations  were  commenced  a  ramp  of 
solid  earth  was  left  at  the  east  end  of  the  ])it  for 
the  entrance  and  exit  of  the  trucks,  and  a  hoisting 
engine  was  installed  at  the  top  of  the  ramp  to 
haul  out  the  loaded  trucks.  When  the  second  lift 
of  the  excavation  was  commenced,  there  was  con- 
structed on  the  south  side  of  the  pit  another  ramp 
with  wooden  flooring  and  falsework  trestle  bents, 
which  was  maintained  for  trucking  spoil  from  the 
second  and  third  lifts  of  the  excavation  and  from 
subsequent  pits,  and  permitted  the  removal  of  the 
earth  in  the  first  ramp.  .Although  the  sand  from 
the  upper  part  of  the  excavation  was  coarse  and 
sharp  and  well-suited  for  concrete,  it  was  not  ac- 
cepted for  this  purpose  and  was  all  hauled  about 
ifj  miles  and  dumped  into  scows  at  piers  on  both 
East  and  Hudson  rivers. 

SHEET    PILING 

Although  there  was  considerable  clearance  be- 
tween the  bottom  of  the  excavation  and  the  margin 
of  the  street,  enough  generally  to  provide  a  one 
on  one-half  slope  of  material  as  it  was  left  by  the 
steam  shovel,  it  was  thought  best  to  run  no  risk 
of  caving  in  of  the  bank  or  undermining  or  set- 


STE.V.M    SHOVEL    B.ACK    1-ILLI.\(;    AROLXl)    C()X(  HF.TE    roUXD-'^TIOXS 


.MR    H.A.MMEK    IX    TR.WELIXC;    TOW'EK    DRI\IX(;    WOODEN' 
SHEET   PILES 

tlements  in  the  streets,  and  the  sides  of  the  pit 
were  protected  by  a  sheeting  of  Lackawanna  steel 
sheet  piles,  20  to  22  feet  long,  driven 
midway  of  the  slope  at  about  the 
bottom  of  the  first  life,  to  a  pene- 
tration of  2  or  3  feet  below  sub- 
grade.  These  formed  in  all  a  total  of 
about  900  linear  feet  of  retaining  wall 
and  were  driven  at  the  rate  of  about 
20  sheet  piles  per  day  by  a  McKier- 
nan-Terry  steam  hammer.  The  piles 
were  driven  before  the  final  lift  was 
excavated. 

PUMPING 

The  large  amount  of  ground  water 
encountered  necessitated  vigorous 
pumping  after  commencement  of  ex- 
cavation in  the  second  lift.  Accord- 
ingly an  18  X  18-foot  sump  lined  \vith 
wooden  sheet  piles,  and  excavated  by 
a  1-yard  clam-shell  bucket  operated 
by  a  derrick  boom,  was  driven  down 
to  about  3  feet  below  sub-grade  and. 
over  it  there  was  built  a  shelter  in 
which  were  installed  two  Kingsford 
centrifugal   pumps,    10-inch   suction. 
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one  Kingsford  centrifugal  S-inch  suction  one 
Lawrence  centrifugal  b-inch  suction,  one  Law- 
rence centrifugal  4-inch  suction,  and  two  10-inch 
Cameron  steam  pumps,  all  centntugal  pumps 
being  electrically  driven. 

From  the  sump  six  shallow  radial  trenches  5U 
to  150  feet  long  were  dug  and  in  them  were  in- 
stalled   sections    of    spiral    riveted    18-inch    pipe 
which    received    the    drainage    from    the    latera 
ditches  reaching  to  all  parts  of  the  excavation  and 
closely  following  the  steam  shovels,  in  which  were 
laid  ordinarv  tile  drains.    This  system  was  easilv 
shifted  as  the  work  advanced  and  kept  the  ground 
dry  enough  to  support  the  steam  shovels  withoui 
difficulty.     When  the  excavation  had  been  con.- 
pleted  to   sub-grade  a  similar   system   ot   drains 
was  permanentlv  installed  below  the  level  of  the 
footings  and  the  ends  of  the  drains  were  closed 
and  covered  by  stone  and  gravel  which  free  y  ad- 
mitted the  water  and  prevented  the  accumulation 
of  earth  and  sand  that  might  stop  them  up.    The 
drains  were  thus  kept  open  so  that  the  water  was 
continually  taken  care  of  by  the  regular  punipinj; 
that  at  the  present  time  averages  about  J,UUU,UUU 
crallons  in  24  hours  and  has  been  in  the  earlier 
part  of  the  work  over  4,000,000   gallons   in  2-1 
hours.    Such  water  is  usually  handled  by  the  cen- 
trifugal   pumps    alone,    keeping    the    two    steam, 
pumps  in  reserve  in  case  of  emergency. 

General  excavation  was  carried  down  to  grade 
elevation  — 8.0,  about  26  feet  below  the  surface 
of  the  street  and  about  lYz  feet  above  the  bottom 
of  the  foundation  footings. 

This  left  about  3,000  yards  of  excavation  still 


Hl.ECTniC   PVMPS  DISCHARGING  3.000  000  TO  4  00^^^^ 
CVALLONS'  D.\ILY.     STEAM  PUMPb  IN   nEbER\  R 

to  be  made  for  the  footings,  providing  a  quantity 
of  fine  sand  about  sufficient  to  backfill  between 
the  upper  part  of  the  footings  up  to  the  level  of 
the   bottom  of  the   sub-basement  floor.     Conse- 
quently after  the  completion  of  the  general  ex- 
cavation, two  of  the  steam  shovels,  a  Thew  and 
an  Osgood  shovel,  were  left  in  the  pit  to  handle 
the  footing  excavation,  which  was  made  simul- 
taneously with  the  placing  of  the  concrete  below 
the  sub-basement  floor  and  was  arranged  as  much 
as  possible  so  that  the  shovels  could  in  some  in- 
stances excavate  the  footing  trenches  and  pass 
the  material  back  for  backfill  at  the  same  motion 
of  the  dipper,  thus  eliminating  rehandling  of  ma- 
terials.   In  other  cases  the  spoil  from  the  footing 
excavation  was  piled  in  ridges  or  windrows  paral- 
lel to  the  footing  trenches,  and  afterwards  back- 
filled by  the  steam  shovel  after  the  completion 
of  the  concrete  footing,  thus  in  both  cases  elimi- 
nating the  necessity  of  hauling  the  material  or  re- 
handling  it  with  derricks  and  buckets. 
(To  Be  Continued) 


DRIVING  STEEL  SHEET  PILES  WITH  AIR  HAMMER 


Nelson  P.  Lewis  Retires 

Thirty-six  vears  is  an  unusually  long  time  for 
a  municipal  engineer  to  serve  a  single  city,  but 
this  is  the  record  of  Nelson  P.  Lewis,  chief  engi- 
neer of  the   Board  of  Estimate  and  Apportion- 
ment of  New  York  City,  who  thirty-six  years  ago 
entered  the  Department  of  Public  Works  of  the 
City   of    Brooklyn    (now   Brooklyn    Borough    of 
Greater  New  York)  by  civil  service  examination. 
He  was  the  first  president  of  the  Municipal  En- 
gineers of  the  City  of  New  York,  and  on  Decem- 
ber 18  that  society  gave  a  banquet  as  a  testimo- 
nial to  him,  at  which  were  present,  in  addition  to 
more   than   300   members,   the  president   of   the 
borough,  F.  H.  La  Guardia,  ex-President  G.  Mc- 
Aneny  and  most  of  the  members  of  past  Boards  of 
Estim'ate  and  Apportionment.     Governor   Smith 
and  other  officials  wrote  letters  of  regret  and  ot 
appreciation  of  Mr.  Lewis'  services  to  the  city, 
and  speeches  of  similar  appreciation  were  made 
by  President  La  Guardia,  Rev.  J.  F.  Berg,  George 
McAnenv  and  Charles  Whiting  Baker. 

Mr.  Lewis  retires  from  the  city's  service  this 
month,  his  announcement  of  this  having  been 
made  about  a  month  ago. 
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The  saving  in  the  use  of  storajfe  tanks  by 
contractors,  and  designs  for  both  temporary 
and    permanent    storage    plants,    are    dis- 
cussed by  the  author. 


STORAGE 

One  tiaturc  ihal  is  of  the  ulniosl  iniporlancc;  to 
the  rortner  as  affecting  prompt  shipments  of  as- 
phalt is  the  necessity  of  adequate  storage  at  the 
point  of  delivery.  \Vith  the  increase  in  paving 
work,  both  in  the  cities  and  in  the  outlying-  dis- 
tricts, tank-car  shipments  have  been  called  for  to 
a  much  greater  extent  than  package  shipments, 
due  to  the  saving  effected.  On  a  basis  of  asphalt 
costing  Jiv33  per  net  ton  delivered,  and  assuming 
a  loss  of  5  per  cent  on  material  left  in  package,  the 
following  approximates  tho  saving  of  tank-car 
shipments  over  package  shipments: 

Extra  cost  of  package $  8.00 

5  per  cent  loss  in  asphalt •  •      1.65 

Difference  in  labor  of  handling. . ,       .75 


$10.40 
This  is  offset  to  some  extent  by  the  interest 
and  depreciation  charges  on  storage  installation, 
but  aside  from  the  direct  saving,  the  following  in- 
direct features  indicate  the  greater  efficiency  of  an 
asphalt  plant  equipped  with  adequate  storage: 

1.  Xo  demurrage  on  tank  cars. 

2.  Prompt  return  of  tank  cars  to  refinery,  in- 

suring continued  shipments. 

3.  ::^^o  shut-downs  due  to  delayed  shipment. 

4.  No  overheated  material  or  wasted  heat. 

5.  No  congestion  on  material  tracks. 

6.  Hot  asphalt  continually  available. 

7.  Can  be  made  portable  for  use  on  different 

jobs. 

A  survey  of  the  contractors'  end  of  the  asphalt 
industry  shows  a  decided  shortage  of  storage  fa- 
cilities for  asphalt,  and  has  developed  the  fact  that 
customers  are  utilizing  tank  cars  for  storage  pur- 
poses. While  this  may  be  economical  for  the  con- 
tractor, it  creates  a  situation  decidedly  serious  for 
the  trade  in  general,  as  tank  cars  are  delayed  in 
being  returned  to  the  refinery,  with  a  consequent 
decrease  in  the  number  ayailable  for  use.  The 
following  table  for  the  two  months  (August  and 
September,  1919)  indicates  the  delays  in  releasing 
tank  cars  after  receipt  by  the  consignee.  The 
figures  are  taken  for  shipments  to  contractors 
both  with  and  without  asphalt  storage,  and  rep- 
resent the  number  of  cars  held  for  different  peri- 
ods before  release  to  the  railroad.  Shipment^  are 
from  Bayonne,  N.  J.,  and  Baltimore.  Md  to 
points  between  Cleveland,  Ohio  and  St.  Louis 
Mo. : 

•Continueil  from  page  372. 
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I  li«  average  running  tinic  in  I'^l'^  between  At- 
lantu  Coast  refineries  anrl  the  vicinity  of  Cleve- 
land was  19  days  and  from  Atlantic  refineries  to 
vicinity  of  Chicago  was  15  days.  Assuming  an 
average  running  time  of  17  days  from  refinery  to 
destination  and  the  same  time  for  return,  a  delay 
of  5  days  at  contractor's  plant  beyond  the  free 
time  allowed  requires  41  days  between  time  tank 
car  is  loaded  and  returned  again  for  shipment. 
At  the  height  of  the  paving  season,  and  with 
transportation  in  the  condition  existing  at  pres- 
ent, it  is  obvious  that  the  installation  of  adequate 
asphalt  storage  facilities  will  do  much  toward  les- 
sening the  tiine  taken  in  returning  tank  cars,  aside 
from  the  saving  to  the  contractor.  As  a  rule,  mu- 
nicipal asphalt  plants  are  equipped  with  adequate 
storage,  and  no  delay  is  experienced  in  returning 
empty  tank  cars.  The  same  holds  true  for  the 
larger  contractors  doing  work  in  the  cities.  The 
greatest  trouble  is  experienced  from  contractors 
having  isolated  jobs  in  the  outlying  districts  and 
in  smaller  cities  where  the  yardage  is  small,  and 
the  contractor  feels  that  storage  is  not  economical 
for  him.  The  question  is  therefore  raised  as  to 
what  type  of  storage  is  most  suitable  for  asphalt 
plants. 

For  the  more  permanent  installations,  tankage 
IS  either  of  steiel  or  concrete.  Steel  tanks  are 
cither  large  vertical  units,  or  a  number  of  smaller 
units  aggregating  the  total  storage  required. 

In  designing  storage  tanks  for  asphalt,  the  size 
of  the  work  to  be  done  is  one  factor  to  be  con- 
sidered.     Other   factors   include   the   distance   of 
plant  from  the  refinery,  the  length  of  time  ship- 
ments take  to  reach  destination  and  the  quantity 
of  asphalt  to  be  used  per  day.     Sufficient  asphalt 
should  be  kept  on  hand  to  last  at  least  one  week, 
and    if    possible,    a   reserve    stock   in   barrels    or 
drums.     On  account  of  the  difficulty  of  securing 
sufficient  capacity  for  a  plant  from  one  tank  car, 
It  seems  necessary  to  provide  storage  which  can 
be  set  up  at  each  location  and  can  be  salvaged 
tor  the  next  job.     Such  a  type  of  storage  tank  is 
shown  in  the  illustration.    This  consists  of  a  large 
circular  storage  tank  in  the  middle  of  which  is 
set  a  heating  chamber  equipped  with  steam  heat- 
ing coils.    The  shell  of  the  heating  chamber  being 
bottomless;  the  asphalt  in  the  outlet  tank  is  free 
to  enter  the  heating  chamber.     It  does  this  when 
the  tank  is  in  actual   service,   new  asphalt   con- 
stantly flowing  in  from  the  outer  tank  to  replace 
that  used  from  the  heating  chamber.     Only  the 
quantity  needed  for  immediate  use  is  kept  hot  and 
the  mass  in  storage  remains  comparatiyely  cool. 
This  has  the  advantages  of  (1)  economy  of  steam, 
there  being  no  lost  heat.    All  heat  suppfied  is  used 
in   heating  asphalt   in  the   inner   chamber,   some 
penetrating  to  the  outside  mass  and  liquefying  it 
sufficiently  to  enable  it  to  Aoav  into  the  heating 
chamber.      (2)    The   asphalt   is   used   as   fast   as 
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heated,  there  being  no  chance  for  the  penetration 
to  change  on  account  of  prolonged  heating. 

The  pit  for  the  tank  is  first  prepared,  the  grade 
being  set  to  allow  for  the  sloping  bottom.  A 
1 :2:4  mixture  of  concrete  is  then  placed  3>^  inches 
thick,  or  thinner  if  the  foundation  warrants  it. 
The  coils,  heating  chamber  and  outer  ring  are 
then  set,  the  plates  for  the  outer  ring  being  as- 
sembled in  advance.  This  outfit  is  made  in  sizes 
from  about  13,000  gallons  to  90.000  gallons,  cost- 
ing, with  heating  coils  and  pipe  complete,  also 
with  asphalt  pump  and  25  h.  p.  boiler,  from  $1,100 
to  $3,000,  exclusive  of  labor  in  setting  up.  This 
will  run  from  20  cents  per  gallon,  for  the  smaller 
sizes,  to  6  cents  per  gallon  for  the  larger  sizes. 
The  tank  is  shipped  knocked  down  in  five  sections 
and  can  be  moved  from  one  job  to  another  by 
unbolting  the  shell  sheets  and  packing  together. 
The  design  is  by  Walter  E.  Mills  of  Chattanooga, 
Tenn.,  who  furnished  the  descriptive  matter  for 
this  design. 

Other  styles  of  tanks  include  the  underground 
concrete  tank,  with  Hoors  3  inches  to  4  inches  in 
thickness  and  walls  about  5  inches  in  thickness. 
Cireat  care  must  be  exercised  to  have  these  tanks 
waterproof,  as  endless  trouble  will  result  if  water 
is  allowed  to  penetrate.  This  can  generally  be 
secured  by  the  use  of  asphalt  waterproofing  paper, 
or  by  the  use  of  some  of  the  moistproof  com- 
pounds mixed  with  the  concrete.  In  many  cases 
it  has  been  found  economical  to  place  the  heating 
chamber  at  one  end  of  the  tank,  with  openings 
in  the  bottom  of  the  partition  to  allow  the  asphalt 
from  the  storage  to  flow  into  the  heating  chamber. 
In  this  way  the  difference  in  temperature  is  main- 
tained. The  storage  tank  is  equipped  with  a  lim- 
ited number  of  heater  pipes,  estimated  as  one 
square  foot  of  heating  surface  to  every  100  gallons 
of  material.  The  heating  chamber  should  be  pro- 
vided with  one  square  foot  of  heating  surface  to 
every  20  gallons  of  material. 

In  some  localities,  and  particularly  where  re- 
fineries are  situated  close  to  the  larger  cities,  it  is 
possible  to  deliver  heated  asphalt  to  contractors' 
plants  or  to  municipal  plants  by  means  of  bulk 
barge.    Some  producing  companies  operate  barges 


equipped  with  steam  coils  and  ha\ing  capacities 
approximating  55,000  gallons.  The  asphalt  is 
loaded  into  the  barge  directly  from  the  stills  or 
from  storage  tanks ;  it  is  then  conveyed  to  the 
asphalt  plant,  the  heat  being  maintained  in  the 
barge  while  the  asphalt  is  being  transported. 

The  city  of  New  York  takes  a  large  part  of  the 
asphalt  supply  for  its  municipal  plants  in  this 
way.  Barges  make  deliveries  from  the  refineries 
located  on  the  Jersey  shore  to  plants  both  in 
Brooklyn  and  New  York  City.  This,  of  course, 
is  only  feasible  where  plants  have  considerable 
storage  and  there  are  facilities  for  loading  and  un- 
loading barges  and  depth  of  water  sufficient  to 
take  a  lighter  and  tug.  The  asphalt,  after  delivery 
to  the  asphalt  plant,  is  pumped  to  storage  tanks 
and  from  there  is  loaded  to  heating  kettles  and 
then  to  the  mixing  boxes;  compressed  air  being 
generally  used  to  transfer  the  asphalt  from  one 
point  to  another. 


Proposed    Qualifications    and  Duties  of 
County  Surveyors  in  Montana 

The  Montana  Assembly  of  the  American  As- 
sociation of  Engineers  has  printed  a  bill  defining 
the  duties  and  qualifications  of  county  surveyors. 
It  prescribes  that  the  county  surveyor  shall  be  a 
professional  engineer,  not  less  than  twenty-four 
years  of  age,  who  shall  either  be  a  graduate  of  a 
recognized  college  with  at  least  two  years'  prac- 
tical engineering  experience  or  an  engineer  with 
seven  years'  experience,  of  which  three  shall  have 
been  in  responsible  charge  of  work.  The  chief 
deputy,  authorized  for  counties  of  the  first  and  sec- 
ond class,  must  have  the  same  qualifications  as 
the  county  surveyor.  All  other  deputies  shall  be 
graduates  or  else  shall  have  had  five  yfears'  ex- 
perience. 

In  addition  to  keeping  suitable  plat  books,  orig- 
inal drawings,  etc.,  etc..  the  duties  of  the  county 
survevor  are  defined  as  follows: 


DESIGN    FOR    .\SPHALT   -STORAGE   TANK    WITH    CENTRAL   HEATING   CHA.MBER.     (Courtesy   \V.   E.   Wills,  Chattanooga,  Tenn.) 
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"  riu-  loimiN  siMMNor  shall  he  ixoHu  lo  \\\^U- 
uay  i-iij;iii(ir  lor  llu-  lOiintN  in  wliiiii  he  n-siilcs. 
ami  shall  work  uikIit  iIk-  (jin-itioii  of  the  hoard  of 
iciuiUy  iniiiiiiissioiuTs,  and  uikUt  lluir  (jiicctioii 
hr  shall  have  rhaiKi-  ami  sii|»rr\  isioii  of  all  high- 
way loiistriiitioii  and  maiiiUnaiiii'  in  his  eoiintv; 
inaki-  all  surveys;  estahlish  all  grades;  prepare  all 
plans.  speciCuations  ami  esliniates;  ajjprove  all 
claims  against  the  loiiniy  for  ro.id  ami  bridge 
construction  and  mainli-nance  before  the  same  is 
passed  (>n  and  allowed  l.y  the  hoard  of  countv 
commissioners  ;  purchase,  subject  to  the  approval 
of  the  board  of  county  commissioners,  all  neces- 
sary machinery  and  supi)lies  for  road  and  bridj^e 
construction  and  mainlenanct- :  kei-p  accurate  cost 
data;  shall  discharj^e  an\  deliii(|U(iii  or  inefficient 
road  overseer  or  other  jjirson  riii|)lo\ed  upon  the 
roads  or  bridj^es  within  the  c(umty  ;  from  time  to 
time  make  prot^ress  reports  and  estimates  of  all 
work  and  such  other  facts  in  relation  thereto  as 
may  be  recpiired  by  the  board  of  eountv  com- 
missioners." 

Another  bill  on  compensation  allows  a  salary 
of  $3,000  per  annum  for  countv  surveyors  of 
first  and  second  class  counties  'and  $3,000  per' 
annum  for  surveyors  of  other  counties.  Chief 
deputies  will  receive  $3,000  per  annum  and  all 
other  deputies  a  mininnim  of  $200  a  month. 


Annual  Report  of  Bureau 
of  Public  Roads 


In  this,  Thomas  H.  MacDonald  discusses 

the  unfavorable  conditions  of  1920,  reviews 

the  work  done  and  gives  the  present  state 

of  the  Federal-aid  fund. 


Thomas  H.  MacDonald,  chief  of  the  Bureau  of 
Public  Roads,  has  just  made  public  his  report  for 
the  year  ending  June  30,  but  which  contains  cer- 
tain figures  brought  up  to  October  1.  Reference 
IS  made  first  to  the  effect  of  railroad  congestion, 
strikes  and  labor  and  material  shortages  in  inter- 
fering with  highway  work  last  year— facts  which 
have  impressed  themselves  only  too  emphaticallv 
on  the  minds  of  all  those  concerned  in  highway- 
construction.  Continuing  to  the  matter  of  defi'- 
nite  cost  figures,  Mr.  MacDonald  says : 

"Sand,  gravel,  stone  and  cement,  materials 
commonly  used  in  road  work,  increased  in  price 
between  1917  and  1920  by  from  50  to  100  per  cent. 
Naturally,  these  increases  in  the  costs  of  the  es- 
sentials of  construction  have  been  reflected  in  the 
prices  paid  to  contractors  for  road  work.  A  com- 
parison of  the  costs  of  several  of  the  common 
types  of  roadway  in  the  fiscal  vears  1917  and 
1920,  shows  an  average  increase  in  the  cost  of 
earth  roads  from  $2,160  to  $4,100  per  mile;  sand- 
clay  roads  which  in  1917  cost  $2.4C)0  per  mile  on 
the  average,  this  year  have  cost  $4,685.     Gravel 


roads  have  increased  from  $4,535  to  $7,250  per 
mile;  concrete  from  a  cost  of  $21,165  to  upwards 
of  $4(),(XK)  per  mile;  and  a  brick  road  which  now 
rosts  $55,fXK)  per  mile  could  lia\c  been  built  in 
I'M 7  for  $33.rXX). 

"In  view  of  the  fa(  I  that  the  lunds  available  for 
iM.id  construction  are  largely  limited  by  statute  or 
by  the  returns  from  taxation,  and  on  account  of 
the  high  prices  j)revailing,  a  majority  of  the 
states  this  year  have  deliberately  withheld  work, 
the  plans  for  which  have  been  completed,  until 
such  time  as  they  could  obtain  a  greater  return 
upon  the  expenditure. 

"No  small  part  of  the  reasfjii  for  the  high  cmi- 
tract  prices  is  attributable  tf)  the  uncertainty  of 
rail  deliveries  of  material.  Contractors  who  have 
been  induced  to  enter  the  highway  field  in  larger 
numbers  than  ever  before,  and  who  have  invested 
large  capital  in  plant  and  equipment  designed  to 
expedite  construction,  have  lost  heavily  by  reason 
of  the  failure  of  the  railroads  to  make  deliveries 
of  material  in  accordance  with  anticipated  sched- 
ules; and  they  have  advanced  their  prices  on  sub- 
sequent contracts  in  the  attempt  to  recoup  their 
previous. losses  and  to  provide  against  similar  con- 
tingencies in  the  future. 

"Reports  received  from  the  district  engineers  of 
the  bureau  at  the  end  of  the  fiscal  year  show  that 
as  against   141    Federal-aid   projects  which  were 
regularly   receiving  shipments   of   sand   ordered, 
there  were  68  projects  which  were  seriously  han- 
dicapped by  delay  in  the  receipt  of  this  material. 
As  compared  with   128  projects  which  were  re- 
ceiving orders  of  gravel  regularly,  there  were  108 
which  were  held  up  by  failure  to  receive  it  ac- 
cording  to    schedule;    and    though    167   projects 
were  getting  prompt  deliveries  of  cement,  there 
were  172  which  were  delayed  by  the  inability  to 
get  shipments  of  this  important  material  on  time. 
"In  the  spring  of  1919  many  thousands  of  open- 
top  cars  stood  idle.    As  the  season  advanced,  how- 
ever, and  highway  work  got  under  way  car  short- 
ages developed  here  and  there  almost  continuous- 
ly, and  several  times  during  the  season  this  con- 
dition was  general.  Road  work  was  very  seriously 
hampered,  and  many  projects  which  could  easilv 
have  been  completed  had  materials  been  available 
were  carried  over  to  the  1920  construction  season 
solely  because  of  the  delays  incident  to  inadequate 
rail   transportation  service.     In  our  endeavor  to 
secure  the  maximum  service  from   the  available 
equipment,  and  to  continue  as  much  construction 
work   under  way   as   possible,   close   contact   has 
been  maintained  with  the  Public  Service  Division 
and    Car    Service    Section    of   the    United    States 
Railroad  Administration.     Much  has  been  accom- 
plished through  this  co-operation. 

"With  a  view  to  making  use  of  the  open-top 
cars  which  ordinarily  stand  idle  during  the  early 
spring  months,  the  state  highway  departments 
were  advised  to  let  construction  contracts  early, 
and  contractors  were  urged  to  make  early  ship- 
ments, storing  the  materials  for  future  use!  This 
effort  undoubtedly  contributed  to  the  fact  that  in 
the  spring  of  1920  there  was  little  if  anv  surplus  of 
open-top  car  equipment,  whereas  in  the  spring  of 
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1919  upwards  of  250,000  open-top  cars  stood  idle 
for  a  number  of  weeks. 

"\\'ith  the  return  of  the  railroads  to  private  con- 
trol co-operative  relations  were  established  with 
the  Interstate  Commerce  Commission  and  the  Car 
Service  Division  of  the  American  Railroad  Asso- 
ciation, in  order  to  continue  the  work  which  had 
been  carried  on  with  the  Railroad  Administration. 
Everything  possible  has  been  done  to  assist  the 
state  highway  departments  in  meeting  their  rail 
transportation  difficulties.  It  is  apparent  that  for 
several  years  the  transportation  of  road  building 
materials  is  going  to  be  the  limiting  factor  in  our 
highway  improvement  program.  It  is  imperative 
that  the  maximum  possible  service  be  secured  from 
the  available  equipment.  To  accomplish  this  re- 
sult the  co-operation  of  the  shipper,  the  contrac- 
tor, the  state  highway  departments,  the  Interstate 
Commerce  Commission,  the  railroads  and  this  bu- 
reau is  necessary.  The  bureau  is  shaping  its  or- 
ganization so  that  it  will  be  possible  in  the  future 
to  render  greater  service  in  this  connection  than  it 
has  been  able  to  in  the  past." 

In  discussing  federal  aid,  he  states  that  at  the 
end  of  the  fiscal  year  there  remained  unallotted 
$59,911,826;  but  considerable  of  the  $109,838,174 
apportioned  has  not  yet  been  paid  out  for  actual 
construction.  During  the  year  the  amount  of  fed- 
eral aid  allotted  to  w^ork  which  had  been  com- 
pleted during  the  year  was  $35,436,336.  These  fig- 
ures do  not  represent  actual  vouchers  paid,  but 
are  compiled  from  reports  of  the  district  engineers 
on  completed  work  and  represent  the  value  of  the 
finished  work  more  accurately  than  would  the  sum 
of  the  vouchers  paid.  The  total  cost  of  the  work 
completed  during  the  year,  including  the  amount 
paid  by  the  states,  was  approximately  $80,000,- 
000.  Mr.  MacDonald  expects  that  this  sum  will  be 
greatly  exceeded  next  year.  He  compares  the  high- 
way construction  with  federal  aid  with  the  work 
of  constructing  the  Panama  Canal,  showing  that 
the  average  of  expenditure  on  the  canal  was  $37,- 
000,000  a  year,  or  considerably  less  than  half  of 
the  actual  expenditure  on  federal  aid  roads. 

"In  order  to  provide  a  more  rational  basis  for 
co-ordinated  work  on  the  part  of  the  states,  the 
bureau,  in  conference  with  the  advisory  commit- 
tee of  state  highway  officials,  has  initiated  plans 
for  a  nation-wide  survey  of  the  roads  of  the  coun- 
try, and  a  classification  of  all  highways  in  respect 
to  their  importance  and  character  of  service.  The 
survey  when  completed  will  doubtless  furnish  the 
necessary  data  for  the  establishment  of  a  classified 
system  of  highways  similar  to  the  French  sys- 
tem." 

Figures  which  he  presents  show  that  the  bulk  or 
the  money  spent  on  federal  aid  roads  is  being  ex- 
pended for  roads  of  what  he  terms  the  high  and 
intermediate  types,  60  per  cent  for  the  former  and 
9  per  cent  for  the  latter,  only  about  one-quarter  of 
the  money  allotted  having  gone  for  roads  of  the 
lower  type.  He  classifies  as  high  type  road  bitu- 
minous concrete,  concrete,  brick,  and  sheet  as- 
phalt ;  as  intermediate  he  classifies  water-bound 
macadam  with  or  without  surface  treatment,  bitu- 
minous macadam  and  rock  asphalt ;  and  under  the 
low  type  he  classifies  earth,  sand-clay,  shell,  and 


gravel  with  or  without  surface  treatment.  Al- 
though the  greater  part  of  the  money  is  spent  for 
the  roads  of  the  high  type,  in  point  of  mileage  the 
roads  of  the  low  type  constitute  66  per  cent,  the 
intermediate  7  per  cent  and  the  high  type  24  per 
cent. 

A  tabulation  is  given  of  the  projects  for  which 
plans,  specifications  and  estimates  have  been  ap- 
proved for  federal  aid  up  to  date.  These  show 
that  of  the  5,457.4  miles  of  pavements  of  a  class 
better  than  water-bound  macadam,  1,406.7  are  bi- 
tuminous, 3,308.3  are  concrete  and  351.1  are  brick. 
In  total  mileage,  gravel  leads  with  5,583  miles, 
earth  is  second  with  3,701  miles  and  concrete  is 
third  with  2,534  miles. 

Mr.  MacDonald  states  that  up  to  October  1, 
1920,  the  total  value  of  road  building  equipment 
and  supplies  turned  over  to  the  state  highway  de- 
partments from  the  surplus  w-ar  materials  approxi- 
mated $100,000,000;  24,669  motor  vehicles  have 
been  allotted,  of  which  22,719  had  been  delivered 
by  October  1  of  this  year.  A  number  of  unservice- 
able motor  vehicles  were  accepted  by  certain 
states  with  the  idea  that  their  parts  could  be  used 
in  the  reconstruction  and  maintenance  of  other 
motor  vehicles  received  from  the  army  and  that 
they  would  not  be  counted  in  the  total  allotment 
to  the  state.  It  is  expected  that  considerable  ad- 
ditional material  will  be  made  available  as  soon  as 
a  final  decision  has  been  reached  relative  to  the 
abandonment  of  some  of  the  larger  camps  and 
cantonments  by  the  army. 

Reference  is  made  to  the  tests  of  road  materials, 
investigation  of  impact,  drainage,  etc.,  which  are 
being  made  by  the  bureau  and  which  have  been 
described  at  greater  or  less  length  in  Public 
W'ORKS  during  the  past  few  months.  Investiga- 
tions are  also  being  made  of  the  process  of  re- 
fining crude  petroleums,  exposure  tests  of  road 
oils  and  asphalts  to  study  the  effect  of  weather 
and  atmospheric  exposure,  investigation  of  the  ef- 
fect of  so-called  white  and  black  alkalis  from  New 
Mexico  on  asphaltic  cements,  investigation  rela- 
tive to  the  new  penetration  needle,  and  study  of 
density  and  voids  in  bituminized  aggregates. 


Pennsylvania's  Highway  Work  in  1920 

The  State  Highway  Department  of  Pennsylva- 
nia during  the  1920  construction  season  built  ap- 
proximately 410  miles  of  concrete  roadway  18 
feet  wide.  This  is  believed  by  the  department  to 
be  the  world's  record  for  one  season's  construc- 
tion of  this  type  of  road.  (Illinois  apparently 
makes  the  closest  approach  to  this  record  in  its 
1920  construction,  having  put  down  approximately 
339  miles  of  concrete  this  season.)  About  350 
miles  of  concrete  construction  under  contract  will 
go  over  to  next  year  and  it  is  proposed  to  award 
contracts  for  an  additional  350  miles  of  concrete 
roadway  early  in  1921. 

The  maintenance  department  has  this  season 
entirely  resurfaced  377  miles  of  macadam  high- 
way and  surface-treated  1,580  miles.  In  all,  the 
maintenance  forces  of  the  department  maintained 
9,503  miles  of  roadway,  of  which  463  miles  were 
in  boroughs  and  state-aid  roads. 
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A  Well  Co-ordinated  Construction  Job 

The  work  on  the  sub-structure  of  the  New  York 
C"ounty  Court  House,  described  in  this  issue,  is 
interesting"  because  of  its  magnitude,  the  installa- 
tion of  a  large  amount  of  high-class  equipment, 
the  use  of  pov\er  plant  superseding  a  large  propor- 
tion of  hand  work,  and  the  co-ordination  of  meth- 
ods, apparatus  and  schedule  so  as  to  conduct  dif- 
ferent classes  of  operation  simultaneously  in  a  re- 
stricted area  with  a  high  degree  of  efficiency  and 
without  confusion,  delay  or  interference. 

The  e.\ca\  ation  and  removal  of  a  large  yardage 
of  miscellaneous  material  was  rapidly  accom- 
plished I)y  a  liberal  steam  shovel  equipment  served 
l)y  a  large  fleet  of  automobile  trucks  that,  on  ac- 
count of  the  well-planned  arrangement  of  cuts  and 
sequence  of  operations,  were  able  to  keep  the 
shovels  almost  continuously  at  work  without  the 
delays  and  interference  often  encountered  in  an 
attempt  to  serve  steam  shovels  by  a  succession  of 
separate  \ehicles. 

-An  extraordinarily  large  amount  of  ground  wa- 


le i  u;i>  controlled  by  an  aniid<-  pumping  plant 
.Hid  .1  progressive  system  of  drainage  that  suffued 
lit  kcrp  the  e.xcavation  dry  and  solidified  the  bot- 
t<im  of  the  pit  to  a  satisfacttjry  degree  during  the 
prticess  of  excavation,  besides  prrniding  a  system 
thai  sufficed  for  the  continued  drainage  of  the  pit 
uliilc  I  he  rcniainrler  of  the  sub-structure  work  was 
being   e.xciuled. 

pK'fore  the  exta\aliiig  plant  was  completely 
withdrawn  from  any  portion  of  the  pit,  concreting 
was  tommenced  and  was  soon  extended  to  differ- 
ent p.irts  of  the  area  while  a  considerable  amount 
of  heavy  slitnel  and  trucking  work  was  in  prog- 
ress and  was  successfully  carried  out  without  ma- 
terially restricting  either  of  the  oi)erations,  each  of 
which  iiinl(  r  ordinary  circumstances  might  nat- 
urally oiiiip\  all  of  the  sjjace  to  the  exclusion  of 
thi-  other. 

.A  high  ficgree  of  efficiency  was  attained  in  de- 
li\  ering,  stf)ring  and  handling  aggregate  and  mix- 
iijg  and  hoisting  concrete  to  a  point  outside  the 
excavation  and  then  delivering  it  through  an  over- 
head system  to  a  duplex  revolving  spouting  ap- 
paratus at  an  elevation  giving  clearance  below  it 
lor  all  excavating  and  other  construction  appa- 
ratus while  it  freely  commanded  all  parts  of  the 
work. 

In  this  way  the  different  operations  were  con- 
tinued, simultaneous  and  independent  of  each 
other,  and  were  carried  on  with  standard  plant 
and  equipment,  selected,  combined  and  installed 
so  as  to  secure  a  high  degree  of  speed,  simplicity 
and  economy  of  operation  and  have  a  high  salvage 
value  when  the  work  has  been  completed. 


Our  Service  to  Enjiineers 

The  existence  of  Public  Works  is  justified  sole- 
ly by  the  service  that  it  renders  to  its  readers. 
Its  policy  and  purpose  are  to  give  to  its  subscrib- 
ers all  information  regarding  public  w^ork  of  which 
they  may  be  in  need  and  to  do  such  work  with 
ever-increasing  efficiency. 

In  the  special  field  covering  the  promotion,  de- 
sign, construction,  maintenance  and  operation  of 
engineering  work  for  the  public  and  by  the  public, 
Pi'MLic  Works  is  co-ordinated  with  the  interests  of 
the  engineers  who  create  and  execute  the  design. 
To  them  it  gives  the  most  abundant  measure  of 
services  in  many  directions,  some  of  which  we 
believe  are  unequaled  by  any  other  publication. 

b'or  the  purpose  of  making  this  institution  of 
more  value  to  the  readers  of  our  periodical,  they 
are  invited  to  ask  questions  concerning  work  of 
all  sorts  that  may  be  unfamiliar  to  them.  The 
wide  experience  of  the  editors,  their  large  acquain- 
tance and  cordial  relations  with  experts  and  spe- 
cialists in  all  kinds  of  construction,  enable  them 
to  secure  such  information  more  easily  and 
promptly  than  the  distant  correspondents  could 
get  it  for  thetnselvcs.  The  information  is  for- 
warded to  them  as  quickly  as  it  can  be  prepared 
and  afterwards,  if  it  is  of  sufficient  general  in- 
terest, it  is  published  under  the  heading  of  "Con- 
struction Questions  Ans\\iered."  The  value  of  this 
service  is  indicated  by  the  appreciative  letter 
printed  in  this  issue. 


59<> 


PUBLIC     WORKS 


Vol.  49.  No.  20 


Sewer  Tiiiiiielinu;  Information 

A  city  engineer  who  plans  to  drive  a  sewer 
tunnel  this  winter,  a  class  of  work  unfamiliar  to 
him,  recently  inquired  of  Public  Works  concern- 
ing the  methods,  equipment  and  progress  of  such 
operations.  The  editor  advised  him  promptly  con- 
cerning the  general  facts,  and  after  a  conference 
with  experts  especially  familiar  with  this  class  of 
work  wrote  him  in  greater  detail  concerning  it. 

Answering  this  inquiry  was  a  part  of  the  service 
that  Public  Works  is  privileged  to  give  willingly 
and  freely  to  all  its  friends.  As  there  are  many 
other  engineers  and  contractors  who  may  have 
similar  work  to  do  without  previous  experience, 
the  complete  correspondence  with  the  city  engi- 
neer was  published  in  the  "Construction  Ques- 
tions Answered"  department  of  December  11,  on 
page  558.  That  the  information  was  welcome  and 
helpful  to  the  inquirer  is  e\  ident  from  his  appre- 
ciative letter  herewith : 

Editor  I'uBLic  Works. 
Dear  Sir : 

I  am  in  receipt  of  your  valuable  letter  dated  December 
1  containing  data  which  is  of  much  value  to  me  at  the 
present  time  concerning  the  driving  of  a  sewer  tunnel  and 
sinking  of  shafts  in  our  city,  which  work  will  be  done  this 
winter.  1  read  your  letter  with  much  interest  and  I  wish 
to  say  that  I  did  not  expect  such  a  lengthy  letter,  going 
into  every  phase  and  covering  every  detail  of  the  work, 
■which  certainly  reciuired  much  time  on  your  part ;  therefor 
1  am  indebted  to  you  for  some  returns  and  will  send  a 
memorandum  of  the  progress  of  the  work  and  also  the 
cost  in  detail,  which  will  he  of  value  to  you. 

I  wish  to  thank  you  for  the  interest  you  have  taken  in 
this  matter. 

Yours  respectfully. 

City  Engineer. 


Ili"[hwav  En-iineerinj:  Instruction  in 

Philadelphia 

The  civil  engineering  department  of  the  Uni- 
versity of  Pennsylvania  has  arranged  for  a  brief 
course  in  highway  engineering  to  be  given  from 
January  24  to  February  11,  1921.  The  first  two 
weeks  of  the  course  will  be  devoted  to  intensive 
instruction  in  highway  engineering,  a  study  of 
engineering  materials,  the  design  and  construction 
of  highway  structures  and  the  testing  of  materials 
used  in  road  construction.  The  third  week  of  the 
course  will  be  devoted  to  a  highway  engineering 
conference,  at  which  papers  will  be  read  by  emi- 
nent specialists  on  all  the  phases  of  the  design  and 
construction  of  roads.  The  object  of  this  course 
is  to  make  it  possible  for  more  men  to  train  them- 
selves for  highwav  engineering  work.  With  near- 
ly $1,000,000,000  now  available  for  highway  con- 
struction under  the  control  of  engineers,  there  will 
be  a  necessity  for  a  very  large  number  of  men 
especially  trained  in  highway  engineering.  At 
present  there  is  a  lack  of  engineers  technically 
trained  in  highway  work  and  there  will  be  excel- 
lent opportunities  in  this  branch  for  men  who  have 
had  some  practical  experience  in  highway  con- 
struction and  who,  in  addition,  have  had  training 
in  the  elements  of  road  engineering  and  testing 
and  inspecting  of  materials  used  in  the  construc- 
tion of  roads. 


A  conference  will  be  held  under  the  auspices  of 
civil  engineering  department  of  this  university,  ol 
which  the  professor  in  charge  is  Milo  .S.  Ketchum. 
on  February  14  to  19,  1921,  at  which  officials  of 
the  highway  departments  of  Pennsylvania,  Dela- 
ware, New  Jersey  and  Maryland  and  of  the  Bu- 
reau of  Surveys  will  be  present.  Among  the  rep- 
resentatives of  the  Pennsylvania  State  Highway 
Department  who  will  address  the  conference  are 
George  H.  Biles,  assistant  state  highway  commis- 
sioner;  \V.  R.  Wolfinger,  assistant  construction 
engineer;  A.  H.»  Sauerbrun,  construction  superin^ 
tendent;  H.  S.  Mattimore,  engineer  of  tests,  and 
E.  H.  Hilts,  principal  assistant  to  the  chief  en- 
gineer. 

There  is  an  advisory  conmiittee,  composed  of 
Col.  W.  D.  Uhler,  chief  engineer  of  the  Pennsyl- 
\ania  State  Highway  Department;  Charles  M. 
I'pham,  of  the  Delaware  Highway  Department : 
John  M.  Mackall.  Maryland  State  Roads  Com- 
mission ;  T.  J.  Wasser,  New  Jersey  Highway 
Commission,  and  George  S.  Webster,  chief  of 
th"  I'ureau  of  Surveys  of  Philadelphia 


Contractors  Ask  Reimbursement  For 

Increased  Freijjht 

The  Contractors'  Association  of  New  Jersey  has 
askc.l  the  State  Highway  Commission  to  reim- 
burse the  contractors  doing  work  for  that  com- 
mission for  increased  freight  rates  imposed  upon 
them  by  the  new  tariff  schedule.  Attorney-Gen- 
eral McCran  has  given  his  opinion  that  it  is  within 
the  power  of  the  commission  to  provide  for  such 
reimbursements,  but  the  commission  deci<led  that 
the  question  was  one  which  properly  should  be 
left  to  the  legislature,  and  made  no  decision  in 
the  matter. 


New  Water  Works  For  Bloomington 

The  City  Council  of  Bloomington,  Ind.,  has  de- 
cided to  construct  a  new  water  works  system  for 
that  citv,  the  estimated  cost  of  which  will  be  be- 
tween $500,000  and  $750,000.  For  several  years 
there  has  been  overhanging  the  city  the  serious 
danger  of  a  water  shortage.  The  plant  has  been 
increased  in  size  at  four  different  times,  but  the 
reservoirs  from  which  the  supply  is  drawn  suf- 
fered serious  leaks  because  of  the  geological  for- 
mation. 

It  is  proposed  to  abandon  this  system  and  build 
a  dam  and  impounding  reservoir  across  the  valley 
of  Griffy  creek,  three  miles  north  of  the  city.  This 
source  had  been  discussed  for  a  number  of  years 
and  has  been  approved  by  a  well-known  engineer- 
ing firm,  but  the  city  proposes  to  have  it  re- 
ported upon  by  another  engineering  expert  before 
definitely  deciding  upon  the  final  plans. 


Point  Pleasant  Buys  Water  Work 

The  Public  Utilities  Commission  of  New  Jersey 
has  appro\ed  the  sale  of  the  Point  Pleasant  water 
works  to  Point  Pleasant  for  $125,000.  this  price 
excepting  book  accounts  and  stock  on  hand. 
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ConslriK'Uon   Questions  Answered 


Sut;fiestioiis  as  to  nieUiods,  'wrinkles"  and  appliances  that  may  be  used  to 
overcon'e  difficulties  arising;  in  construction  work.  We  invite  questions  con- 
cerninji  such  problems  that  may  arise  from  tiire  to  time  in  the  experience  of 
any  of  our  readers.  Answers  prepared  bv  roippetent  authorities  will  be  pub- 
lished proirptly.  It  is  hoped  that  otheri,  who  have  solved  similar  problems 
differently  will  send  us  their  solutions  for  pu!)lication  also;  or  describe  new 
"wrinkles."     If  it  is  only  a  new  way  to  drive  a  nail,  it  may  help  some  one. 
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Drivino  and  pulling  sheet  piles.     Use 
of  air  hammers,  water  jets,  hand  levers, 
gantries  and  derricks.     Strengthening 
and  splicing. 


( )rdinarily  large  jobs  of  sheet  pile  driving  are 
done  with  small  special  air  or  steam  hammers  de- 
signed for  the  purpose,  that  are  provided  with 
jaws  to  engage  the  top  of  the  pile  and  have  a 
shelf  or  step  at  the  lower  end  for  the  operator  to 
stand  on,  adding  his  weight  to  the  driving  effect 
of  the  hammer.  The  hammer  strikes  light  blows 
with  great  rapidity  and  drives  the  pile  steadily 
without  injuring  it,  while  heavy  blows  might  dis- 
turb the  pile  and  still  not  cause  satisfactory  pene- 
tration. Where  the  regular  sheet  pile  hammers 
are  not  a\ailable,  rock  drills  can  often  be  easily 
modified  to  serve  the  same  purpose. 

If  the  piles  are  very  long  or  very  thick  and 
heavy,  air  or  drop  hammers  are  used  in  which 
the  hammers  are  much  heavier  and  require  the  use 
of  a  derrick,  traveler  or  some  other  type  of  hoist 
ing  and  handling  apparatus,  to  shift  the  hammer 
from  pile  to  pile.  The  smaller  sizes  of  the  air 
hammers  can  be  handled  readily  by  one  or  two 
men.  Drop  hammers  drive  much  more  slowly 
than  air  hammers,  except  in  very  hard  ground, 
are  more  likely  to  batter  or  bend  the  piles  and 
require  heavy  leads  that  have  to  be  supported  by 
some  kind  of  a  tower  or  traveler,  which  are  un- 
necessary for  steam  or  air  hammers.  The  use  of 
a  water  jet,  even  under  city  pressure  only,  greatly 
facilitates  driving  in  many  kinds  of  soil,  especially 
in  sand,  but  is  useless  in  clay. 

In  the  reconstruction  of  the  Greene  Avenue- 
sewer,  Brooklyn,  a  trench  25  feet  deep  in  dry 
sand  was  sheeted  with  2  x  10-inch  square-edge 
wooden  sheet  piles  assembled  in  successive 
groups  of  ten  or  fifteen  units  set  in  trenches  about 
18  inches  wide  and  2  feet  deep  cut  through  the 
pavement  on  each  side  of  the  sewer.  No  outside 
rangers  were  used,  but  the  inside  rangers  of  the 
upper  tier  were  framed  together  with  cross  bra'ces 

Tart  1.  Wood  and  steel   slieet   piles,  driven  by  liand  and  bracing, 
was  published    December    18. 


and  laid  in  the  butlfim  oi  the  trenches  with  just 
tie  irance  enough  on  their  outer  faces  to  receive 
the  sheet  piles  between  them  and  the  cut  edges 
of  the  i-axen.ent.  'I  he  sheet  piles  were  driven  by 
a  McKiernan-Terry  air  hammer  fjperated  at  first 
b,  1!  en  working  on  scaffolds  about  7  or  8  feet 
high  on  each  side  of  the  trench.  The  piles  were 
driven   simultaneous  with   the  excavation  of  the 
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trench,  the  bottoms  of  the  piles  always  penetrat- 
ing a  foot  or  two  below  the  bottom  of  the  trench. 
The  large  twin  sewer  on  Ocean  avenue  was 
built  in  a  trench  excavated  to  a  depth  of  14  feet 
in  sandy  soil  with  ground  water  5  feet  below  the 
surface.  This  trench  was  sheeted  with  2  x  10-inch 
planks  lO  feet  long  spaced  1  inch  apart  in  the 
clear  to  permit  free  drainage  of  the  ground  water 
tt)  channels  left  in  the  bottom  of  the  trench  on 
each  side  of  the  sewer,  which  conducted  the  hea\  \' 
flow  to  the  sump  and  kept  the  bottom  dry  enough 
to  work  on  and  support  the  construction.  The 
sheet-pile  units  were  assembled  against  the  ver- 
tical face  of  the  trench  after  the  latter  had  been 
exca\  ated  2  or  3  feet  deep  and  single  lines  of 
rangers  had  been  laid  in  the  bottom  and  braced 
across  the  excavation  to  the  rangers  on  the  oppo- 
site side.  The  piles  were  driven  a  foot  or  two  at 
a  time  by  an  air  hammer  working  from  end  tv 
end  of  a  group,  as  the  exca\ation  progressed  ad- 
jacent to  them.  The  air  hammer  was  assisted  by 
a  '2-inch  jet  of  water  under  city  pressure  of  ^>0 
or  70  poun's.  Excavation  was  rhade  partly  by 
hand  at  the  beginning,  but  chiefly  by  clam-shell 
buckets  operated  by  a  traveling  derrick.  In  this 
case  and  in  the  (Jreene  .\ venue  sewer  it  would 
probably  ha\e  been  possible  to  drive  the  piles  by 
linnd  with  heav\-  mauls,  but  the  work  would  ha\  e 
l)t'c  n  slower  and  more  costlv. 
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nUIVIN(;    WIDK.    TIllN     IMLKS     WITH     A     LEVER 

A  \er\  con\enient  and  expeditious  method  of 
driving  by  hand  piles  penetrating  5  to  10  feet  in 
sand  was  used  for  a  job  in  Brooklyn  where  the 
lever  was  fulcrumed  t)n  top  of  the  unit  to  be 
dri\en.  The  short  arm  of  the  Ie\er  was  provided 
with  a  sheave  engaging  the  bight  of  a  short  length 
of  chain  with  a  hook  at  f)ne  end.  The  chain  could 
be  instantly  fixed  securely  in  any  position  on  the 
sheave  by  means  of  a  pawl  attached  to  the  lever 
and  engaging  one  of  the  links  of  the  chain. 

The  lever  was  raised  to  depress  the  shea\  e  and 
]Krmit    th','   hook   to   engage   the   ranger,   securely 

braced  in  posi- 
tion. Depressing 
the  long  arm  of 
the  lever  forced 
the  pile  down 
several  inches 
ever}'  stroke,  the 
chain  was  quick- 
ly shortened  and 
the  operation 
was  rapidly  re- 
peated until  the 
pile  was  driven 
to  the  required 
penetration  b  y 
the  use  of  this 
DKixiMi  WIDE  STEEL  SHEET  iMi.Ks  lo\er       combined 

v\ith  the  use  of  a 
hydraulic  jet  op- 
erated at  the  foot  of  the  pile.  By  this  meth- 
od slip-joint  piles  up  to  20  inches  wide  were  driven 
at  the  rate  of  1,000  square  feet  per  day  by  two 
men  operating  the  lever  and  one  man  operating 
the  h\  draulic  jet  at  about  80  pounds  pressure. 

Obviously,  by  operating  the  lever  on  an  inde- 
pendent fulcrum  placed  on  the  opposite  side  of 
the  pile-web,  the  method  shown  in  the  engraxing 
can  be  used  equally  well  for  pulling  the  piles,  the 
w  ater  jet  in  that  case  probably  not  being  required^ 

PULLING    PILES 

."^heet  piles  that  have  only  been  driven  to  a 
iroderate  penetration  in  ordinary  soil  can  gen- 
erally be  pulled  by  lever  or  tackle  in  less  than 
one-half  the  time  required  for  driving  them.  If 
the}-  have  been  installed  by  the  aid  of  a  derrick, 
gantry  or  other  traveler,  a  tackle  suspended  from 
the  latter  may  be  advantageously  attached  to  the 
pile  and  operated  by  hand  or  by  a  hoisting  en- 
gine. A  hole  is  usually  made  through  the  top  of 
the  pile-web  providing  for  a  bolted  connection  to 
the  pulling  aparatus.  If  this  is  not  the  case,  a 
chain,  yoke  or  other  cramping  device  may  gen- 
erall}-  be  slipped  over  the  pile,  and  grip  it  tight 
enough  to  hold  when  it  is  subjected  to  an  eccen- 
tric pull  by  the  hoisting  apparatus. 

If  great  difficulty  is  experienced  in  starting  to 
pull  the  pile  it  may  often  be  remedied  by  driving 
the  pile  a  few  inches  deeper  to  destroy  the  ad- 
hesion of  the  ground. 

Piles  are  frequently  pulled  in  successive  short 
steps  by  means  of  a  long  hand  lever  connected  at 
the  extremity  of  the  short  end  to  the  pile  and 
()•  c-ited  on  a  fulcrum  clo.se  to  the  pile.     Oener- 
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;ill\  a  pilf  |)iill>  imuli  i-asi<-r  al'lcr  il  lias  .started 
ami  aitlKiiif^li  it  may  taUi-  t-oiisidi-rahli-  force  to 
l)c^Mii  with,  it  may  afterwards  l)c  lifted  out  by 
hand  or  he  hauled  out  hy  a  siiij^jle  line  ojxTated 
h\  tin-  uiiidKss  or  lioistiii}^  eiiniiu-.  If  it  starts 
with  j^reat  ditruuity  it  may  almosl  always  he 
handled  by  a  serewjack  or  hydraulic  jaek,  after 
whirli  other  less  powerful  method^  will  ninovc  it 
more  rapidly. 

riie  maiiufaet urers  of  steel  sluil  |)iles  lia\e 
made  special  damps  with  eeeeiitrie  lomprossion 
jaws  or  heariiij^s  that  f^rip  the  |)iU'-wel)  tij.;hter  the 
stronj^er  the  pull  on  them.  These  are  seldom 
needi'd  for  li.uht  or  short  piles  hut  are  suggestixe 
t)f  simple  de\  ices  hy  which  connections  can  easily 
he  made  to  the  pulliiij^'  tackle  when  no  pulling 
hole>   are   ])i"o\  ided    in    the   piK'-wehs. 

-  IKAH.IMI.M  M.     AMI     Sl'l-UliNT. 

I'or  mo^t  trench  work,  unless  the  drixing  is 
\  ery  had.  wood  sheet  piles  2  inches  thick,  if  ])ulled, 
can  he  ri'dri\  en  two  or  three  times,  the  ends  being 
cut  off  a  foot  or  two  if  damaged,  and  the  splined 
joint>  on  thicker  i)iles  repaired  as  necessary; 
tongue-aiul-grt)o\  e  joints  cannot  be  repaired.  In 
city  streets  it  is  sometimes  necessar\-  t(j  leave 
them  permanently  in  place  to  minimize  settle- 
ment of  adjacent  ground. 

Liukr  faxorable  conditions,  steel  sheet  piles 
should  endure  ordinary  dri\ing  ten  times  or  more 
with  careful  repairs,  and  if  they  are  driven  in  \ery 
st)ft,  free  soil  or  with  driving  bars  that  protect 
the  heads  and  points,  they  should  endure  four 
times  as  many  drivings.  If  they  are  bent,  the\ 
can  usuall\  be  straightened  by  use  of  a  jack,  or 
crow,  or  b\-  loading  or  by  hot  or  cold  sledging. 
Distorted  interlocks  are  harder  to  repair,  but  may 
sometimes  be  improved  so  as  to  be  usable.  If  the 
lower  ends  are  very  badly  bent  or  battered  by 
boulders  or  other  obstructions  the\-  will  be  verv 


h  ird  to  pull,  and  if  pulled  may  n<it  be  worth  re 
pairing.  .Sometimes  under  such  circumstances  a 
few  feet  can  be  cut  off  from  either  end  and  one 
picci-  sa\ed  and  the  other  scrapped.  .Sheet  steel 
piles  can  be  cut  easily  with  a  c(jld  chisel  or  hack 
•^aw.  Kollcd  sections  need  a  saw  or  oxy-acelylene 
torch  ;  and  the  torch,  if  available,  is  best,  quick- 
<st  and  chi-apest  for  cutting  all  steel  piles. 

W  hen  the  re(|uired  penetration  is  greater  than 
ihe  length  of  the  piles  provided,  the  piles  may  be 
dri\cii  in  successive  tiers  or  they  may  be  spliced 
to  re(piir<(l  length.  I"or  trenches  carried  down  a 
few  feet  below  grr)und-vvater  level  it  is  sometimes 
con\(.nienl  to  sheet  with  wooden  piles  down  to 
water  level  and  belf)vv  that  elevaticui  with  steel 
piles  that  are  stronger,  have  tighter  joints  and  can 
be  much  nu)re  easily  drixen  in  adxance  of  the  ex- 
cavation. 

.Steel  piles  are  usually  spliced  by  fish  plates  or 
single  (jr  doulile  web  cover  plates  covering  butt 
joints,  and  bolted  on  in  the  field.  .Slip  joint  piles 
can  be  cheai)ly  and  efficiently  spliccfl  by  wooden 
planks.  When  all  the  piles  are  spliced  it  is  best  to 
locate  the  splices  2  feet  or  more  from  the  middle 
of  the  pile  and  reverse  the  position  in  adjacent 
units  or  otherwise  vary  the  distance  of  successive 
joints  from  the  pile  tops  so  as  to  get  a  staggered 
line  of  joints. 


A  Labor  Incident 

We  are  informed  by  a  contractor  doing  work 
in  a  large  city  in  one  of  the  south  Atlantic  states 
that  up  to  a  few  weeks  ago  he  was  paying  ordi- 
nary labor  (and  exceedingly  ordinary,  he  stated) 
$.00  an  hour.  Two  or  three  weeks  ago  he  dis- 
charged all  of  this  labor  and  advertised  in  the 
local  papers  for  labor  at  wages  of  $.25  an  hour. 
Inside  of  a  w^eek  all  of  his  old  gang  except  one 
had  returned  to  work  at  the  lower  wage.  "And 
you  ought  to  see  those  babies  work."  he  said. 
"If  they  had  worked  as  hard  when  I 
w^as  paying  them  $.60  an  hour  as 
they  do  now  at  $.25,  I  would  gladly 
have  paid  them  a  dollar  an  hour  had 
they  asked  it." 

Possibly  this  experience  could  not 
have  occurred  in  exactly  this  way  or 
the  reduction  been  made  to  so  great 
an  extent  in  a  northern  city,  but  in- 
dications are  that  conditions  similar 
to  those  that  made  this  reduction 
possible  are  becoming  increasingly 
common  and  influential  in  most  sec- 
tions of  the  countrv. 
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8400.000,000  More  Federal  Aid 
for  Roads 

A  delegation  of  state  highway 
Commissioners  has  urged  Congress 
to  pass  the  McArthur  bill  appropri- 
ating S400,000.000  for  aiding  road 
construction,  nov^-  that  the  original 
S275.000.000  had  all  been  allotted, 
SIOO.000,000  being  allotted  annually 
for  four  years.  Every  state  except 
Washington  was  represented  in  the 
.•'.ppeal. 
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Recent  Legal  Decisions 


CITY    ORDINANCE    REQUIRING    LICENSING    OF    ELEVATOR 
OPERATORS   HELD   VALID 

The  California  District  Court  of  Appeals  holds, 
Ex  parte  Stone,  192  Pac.  71,  that  an  ordinance 
(of  the  city  of  Los  Angeles)  requiring  operators 
of  elevators  to  procure  a  license  from  the  board 
of  mechanical  engineers,  does  not  conflict  with  a 
provision  of  the  charter  giving  the  board  of  public 
works  charge  of  ordinances  regulating  the  use 
and  operation  of  mechanical  appliances  in  build- 
ings, since  the  licensing  of  operators  is  not  a 
regulation  of  the  use  and  operation. 


CITY'S   POWER   TO   PROVIDE    FOR    WATERWORKS    SYSTEM 

BY    CONTRACTING   FOR    DAM    AND    LEASING 

SURPLUS    WATER    POWER 

In  1876  the  city  of  Eau  Claire,  Wis.,  being  de- 
sirous to  obtain  water  power  for  municipal  water- 
works, secured  the  passage  of  an  act  empowering 
the  city  to  build  a  dam  not  to  exceed  16  feet  in 
height  across  tAe  Chippewa  river.  The  city  made 
a  contract  with  an  improvement  company,  giving 
it  a  lease  of  the  dam  and  surplus  water  power. 
The  company  now  sues  to  restrain  the  city  from 
declaring  a  forfeiture  of  the  lease.  The  Wiscon- 
sin Supreme  Court  holds,  Eau  Claire  Dells  Im- 
provement Co.  V.  Kau  Claire,  179  N.  W.  2,  that 
the  main  purpose  of  the  act  of  1876  was  to  pro- 
vide a  waterworks  system  for  the  city,  and  in 
operating  such  a  system  a  city  acts  in  a  proprie- 
tary and  not  in  a  governmental  capacity.  Acting 
in  such  a  capacity,  it  may,  generally  speaking, 
exercise  such  powers  as  a  private  concern  en- 
gaged in  a  like  business  may  exercise ;  for  in  their 
business  matters  municipal  corporations  are  gov- 
erned by  very  much  the  same  rules  as  private  cor- 
porations. Therefore,  wholly  irrespective  of  di- 
rect legislative  authority,  the  city  could  contract 
to  have  another  build  and  operate  the  dam  for  wa- 
terworks purposes.  Not  having  the  funds  itself, 
it  could  lawfully  contract  with  the  improvement 
company  to  furnish  the  same  and  secure  the  latter 
for  its  reimbursement  by  a  lease  of  the  dam  and 
so  much  of  the  water  power  as  the  city  did  not 
need  for  its  purpose.  It  was  specially  authorized 
to  lease  the  excess  water  power  for  manufacturing 
purposes.  This  provision  of  the  act  was  no  doubt 
induced  by  the  fact  that  such  leasing,  except  as 
an  incident  to  a  municipal  purpose,  is  not  within 
the  scope  of  a  municipality.  So  also  special  pro- 
vision was  made  for  authority  to  lease  such  piers, 
booms  and  other  structures  as  shall  be  sufficient 
for  protecting  and  preserving  the  navigability  of 
the  river.  If  the  dam  was  constructed,  these  would 
be  a  necessary  incident  thereto  in  order  to  pre- 
serve the  public  right  of  navigation,  and  so  .spe- 
cial grant  to  transmit  the  discharge  of  such  public 
duties  to  lessees  was  secured.  Therefore,  it  was 
held  that  no  duties  devolving  upon  the  city  had 
been  unlawfully  delegated  to  the  improvement 
company  and  the  city  had  authority  to  lease  the 
dam.  It  was  also  held  that  provisions  in  the  lower 
court's  decree  enjoining  the  city  from  forfeiting 


the  lease  for  acts  which  it  was  estopped  to  ques- 
tion so  long  as  the  state  did  not  compel  their  dis- 
continuance (the  building  of  a  mill  over  the  lock 
and  flashboards  raising  the  water  above  the  speci- 
fied height)  were  objectionable,  as  permitting  a 
forfeiture  by  the  city  for  past  acts  in  case  the  state 
should  declare  them  unlawful,  and  should  be  modi- 
fied to  permit  forfeiture  only  for  the  continuance 
of  the  acts  after  they  were  declared  unlawful. 


RECOVERY       BY       PEDESTRIAN       INJURED      BY       HIDDEN 
DANGER  IN  UNIMPROVED  PART   OF  STREET 

A  catch-basin  which  had  been  excavated  by  a 
city  several  years  before  in  connection  with  a 
proposed  sewerage  system  had  been  covered  over 
with  boards  on  which  earth  had  been  strewn. 
The  catch  basin  was  situated  at  the  side  of  a 
street  at  which  there  was  no  sidewalk,  and  was  3 
or  4  feet  deep  and  some  2  or  3  feet  in  diameter. 
The  boards  had  become  decayed  and  broke  under 
the  weight  of  a  pedestrian,  who  fell  into  the  catch- 
basin,  sustaining  injuries  for  which  she  sued  the 
city.  A  verdict  for  the  plaintiff  was  set  aside  by 
the  trial  court.  The  Supreme  Court  of  Appeals 
of  W'est  Virginia  has  reinstated  the  verdict  and 
rendered  judgment  for  the  plaintiff.  Garr  v.  Citv 
of  AlcMechem,  104  S.  E.  101.  It  is  held  tha'r 
while  the  authorities  of  a  municipal  corporation, 
in  the  exercise  of  a  proper  discretion,  may  deter- 
mine not  to  pave  or  improve  the  entire  surface  of 
one  of  the  public  streets,  yet  the  public  have  a 
right  to  use  the  unimproved  part  thereof ;  and  if 
such  unimproved  part  is  rendered  dangerous  for 
use  in  the  ordinary  way,  by  secret  or  hidden  perils 
created  therein  by  the  municipality  itself,  one  in- 
jured by  reason  thereof  will  be  entitled  to  recover 
damages  for  such  injuries. 


CONSTRUCTION   OF   COUNTY'S  ORDER   AS   TO   ROAD   WORK 

A  county  court  made  the  following  order:  'Tt 
appearing  to  the  court  that  all  the  funds  available 
for  the  construction  of  roads  have  been  exhausted, 
it  is  ordered  that  all  work  on  all  the  roads  here- 
tofore contracted  be  suspended,  and  the  various 
engineers  in  the  employ  of  the  county  are  directed 
to  proceed  at  once  to  measure  and  make  up  at 
once  a  final  estimate  on  all  such  roads  except  the 
road  from  Pineville  to  Oceana."  This  notice  was 
served  on  all  road  contractors  doing  work  for  the 
county,  including  the  contractor  for  the  Pineville- 
Oceana  road.  That  contractor  discontinued  work. 
Subsequently  another  order  was  made  containing 
a  direction  that  he  carry  out  his  contract  and  he 
was  notified  he  would  be  paid  on  completion. 
The  Circuit  Court  of  Appeals,  Fourth  Circuit 
holds,  Winston  v.  Wyoming  County  Court,  266 
Fed.  686,  that  the  contractor  w^as  justified  in  dis- 
continuing work  on  the  first  order,  and  that  the 
second  order  was  of  no  effect,  and  he  was  held 
entitled  to  decree  for  the  amount  due  under  the 
contract  for  the  work  already  done. 
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l»ro.    ai       •    KNUINKICUS'    CLUU   OK 

nill.AI'KM'illA.  !:«inilai  0..'.|ii.<KH 
(iH'iiiinK  Siilijtu't:  "UDml  CiMislf'Ji:- 
tioK  fur  Mniivy  Trurk  TruHMc.  Club-- 
hiMiMi'.      8:16. 

»«•«•.  ■J7-Jnii.  1  AMKIUCAN  ASSO- 
CIATION  I'MK  'niio  ai)\an(;kmiont 

Dl'"    St'IlON't'i;.        .S'lllllllHUIllllll     IllHlltlllO. 

WartliliiKloii.    \>.   C-      CUirnno,    111. 

Iloo.  2N-:il  AMKiaCAN  lOCONOMiC 
ASSOCIATION.  YiiU'  Station.  New 
Havtii.   t'liiiti.      Alliiiitlc   City.   N.  J. 

Jan.  I.s  WATKK  I'oWIWJ  MO.MJUK 
OK  AMI:K1CA.  Klr.Ml  iiiiniiiil  mi-ol- 
lim.  lOriKineeriiiK  .'^mli- tics'  UulldlnK 
Now    York    Cltv. 

Jim.  I»  —  INTIOKN.VTIUNAL  CUT 
STONK  CONTliACTOKS'  AND  yUAU- 
KV.MIO.NS  ASSOCIATION.  Inc.  An- 
nual iiu-o(liig.  I'oMKrosB  Hotel,  Chl- 
.•a>4o.    III. 

Jim.  lit  —  .WlKinCAN  SOCIliTY 
CIVIL  lONCINIOKKS.  New  York  City. 
Jim.  2S-::7  C.\NAIH.VN  NATIONAL 
I'lTV  1*1U)1)UCTS  ASSOCIATION. 
l!>tli  annual  I'on  voniion.  Caiis-ivite 
Hotel,  Toronto. 

Jim.  .ir>--27  —  THE  AMERICAN 
wool  I  I'UIOSEKVEUS  .\SSOClATION. 
riarc  (if  meeting:  to  be  announced 
la  tor. 

Jan.  ::.'».  •2«,  -JtT — ASSOCIATED  GEN- 
lOU.VL  C(^)NTK.\CTOKS.  Annual  meet- 
iMK.  Now  Orleans.  Secretary's  Office. 
Wa.shington.   U.    C- 

Jan.  ;U-Kel).  5— NATION. VL  BUICK 
MANL'F.'vCTUKEKS'  ASb-QCIATION 

AND  COMMO.V  BKICK  MANl'FAC- 
TUUEKS"  ASSOCIATION  OF  AMER- 
ICA. Joint  inoetinvr.  Hotol  Ptiinsyl- 
vania.    New   York    City. 

Vvh.  1--2 — NL:\V  YOlfK  STATE  AS- 
SOCLVTION  OF  BUILDERS.  Conven- 
tion.    Rochester,  N.  Y. 

Feb.  1,  2,  3 — ONTARIO  PRO- 
FEb'SlONAL  MEETING  in  conjunc- 
tion with  the  annual  meeting  of  the 
Engineering  Institute  of  Canada.  To- 
ronto. 

Fob.  9-13  —  AMERICAN  ROAD 
BUILDERS'  ASSOCIATION.  Eight- 
eenth annual  convention,  eleventh 
American  Good  Roads  Congress  and 
twelfth  National  Good  Roads  Show, 
Coliseum,   Chicago,   III. 

May  17-I»— NATIONAL  FIREMEN'S 
ASSOCI.VTION.  Twenty-third  annual 
convention.      Fort  Wayne,  Ind. 

June  7-0 — NATIONAL  FIRE  PRO- 
TECTION ASSOCIATION.  Annual 
meeting.     San   Francisco,  Cal. 

Jnno — CONFERENCE  OF  MAYORS 
AND  OTHER  CITY  OFFICIALS,  State 
of  N.  Y.  12th  Annual  Conference. 
Elmira.   N.   Y. 

Jinif  tS-lO,  1021 — AMERICAN  WA- 
TER WORKS  ASSOCIATION.  Annual 
convention  at  Cleveland.  Ohio.  Sec- 
retary, J.  M.  Diven,  1,53  West  71st 
St.,   New   Y'ork. 


AMERICAN    SOCIKTV   OF   CI\aL.   E.\- 
GIXEBUS,   .\E\V   YORK   SECTION 

A  regular  meeting  of  the  New 
York  section  of  the  American  Society 
of  Civil  Engineers  was  held  on  De- 
cember 15  at  the  Engineering  Societies 
Building.  New  York  City.  The  sub- 
ject for  discussion,  introduced  by  B.  F. 
Cresson,  Jr..  consulting  engineer,  New 
York-New  Jersey  Port  and  Harbor 
Development  Commission,  was  "The 
Port  of  New  York."  Those  partici- 
pating in  the  discussion  were :  F.  W. 
Cowie.  chief  engineer.  Harbor  Com- 
missioners of  Montreal,  Canada ;  F. 
M.  Williams,  state  engineer,  New 
York ;  John  Meigs,  consulting  engi- 
neer. Philadelphia,  Pa. ;  Capt.  F.  T, 
Chambers,  chief  engineer.  Port  Facili- 
ties Commission,  U.  S.  Shipping 
Board ;  E.  P.  Goodrich,  consulting  en- 
gineer. New  York  City;  J.  Spencer 
Smith,  chairman,  Board  of  Commerce 
and    Navigation.    New    Jersey;    J.    J. 


Manlcll,  icriniiial  nianuKer,  New  York 
Kcgioii,  (iurnig  l-cdcral  Adiiiiniblra- 
lioii;  George  S.  Webster,  chief  cngi- 
iiccr,  Pepartmcnt  of  i'ublic  Works, 
l'liiladcli)liia,  Pa.;  Julius  Henry  Co- 
Ikii,  counsel,  New  York-New  Jersey 
Port  and  Harbor  Deviloi)nieiit  Com- 
mission; William  M.  (alder,  U.  S. 
Senator;  and  Murray  llurlbcrt,  Com- 
missioner of  Doi  Us,  New  York.  Com- 
munications were  also  read  from  A. 
W.  ,  Robinson,  mechanical  engineer 
Montreal,  Canada;  (J.  F.  Nicholson, 
chief  engineer,  Tort  of  Seattle,  Wash.; 
and  G.  B.  Hcgardt,  engineer.  Commis- 
sion of  Piil)lic  Docks,  Portland,  Ore. 

TWELFTH    NATIONAL,  (;OOi>   it<».\l)S 
SHOW 

Ktiad  building  machinery,  road  mate- 
rials and  highway  transportation  equip- 
ment will  be  exliil)itcd  at  tlie  Twelfth 
National  Good  Roads  Sliow,  which 
will  be  iield  this  winter  on  February  9 
to  12,  1921,  at  the  Coliseum  in  Chicago. 
Chicago  was  chosen  because  of  its  cen- 
tral location  and  the  splendid  facilities 
afforded  by  the  Coliseum  for  a  good 
show.  The  Exposition  will  be  one  of 
the  main  features  of  the  Eleventh 
American  Good  Roads  Congress,  to  be 
iield  in  Chicago  at  that  time  in  con- 
junction with  the  Eighteenth  Annual 
Convention  of  the  American  Road 
Builders'  Association,  an  organization 
of  the  public  highway  officials  and  road 
machinery,  road  materials  and  high- 
w-ay  transportation  men  of  the  United 
States  and  Canada. 

Delegates  from  more  than  one  thou- 
sand American  and  Canadian  cities 
are  expected  to  attend  the  Congress 
and  visit  the  Exposition.  These  rep- 
resentatives are  are  to  be  appointed  by 
the  governors  of  states  and  mayors  of 
cities,  who  in  some  instances  will  head 
their  own  delegations.  Officials  of 
highway  departments  of  government, 
states,  counties,  and  cities  all  over  the 
United  States,  and  from  Cuba,  Porto 
Rico,  Hawaii  and  Alaska  will  visit  the 
exposition,  together  with  road,  auto- 
motive and  chemical  engineers,  con- 
tractors, agriculturists,  motorists  and 
large  users  of  trucks,  tractors  and 
other  highway  transportation  equip- 
n-ent. 

AMERICAN    .SOCIETA"    OF    MECHAX- 

irVI,    ENGINEERS.    SECTION 

MEETINGS 

On  December  17,  the  Boston  section 
of  the  A.  S.  M.  E.  had  a  joint  meeting 
with  the  Boston  Society  of  Civil  En- 
gineers. The  subject  for  discussion 
was  "Water  Powers  of  New  England." 
by  H.  K.  Barrows,  constilting  engi- 
neer, Boston,  Mass.,  and  W.  S.  Mur- 
ray, consulting  engineer,  New  York 
City. 

Future  meetings  are :  The  Hartford 
branch,  Connecticut  section,  on  Jan- 
uary 10,  at  the  City  Club,  which  will 
be  addressel  by  C.  L.  Lesher,  editor  of 
Coal  Age:  the  Toledo  section,  on  Jan- 
uary 11.  at  the  Toledo  Commerce  Gub, 
at  which  meeting  Dr.  Quillan,  of  To- 
ledo University  will  speak  on  "The 
Neews  of  Business  Training  in  Engi- 
neering" ;    the    Columbus    section,    on 


January  \\,  at  llic  J'-ngun' r-,'  (_hib, 
Soutlicm  Hold,  at  which  will  be  con- 
Mcicred  "The  Story  of  Petroleum," 
with  motion  pictures  from  the  Bureau 
of  .Mines;  the  Atlanta  section,  iiold- 
ing  a  joint  meeting  with  the  Atlanta 
.>ection  of  the  A.  .S.  C.  E.,  on  January 
2.'i,  in  the  Carnegie  Library,  at  which 
time  H.  M.  Hall,  of  the  George  Kail- 
way  &  Power  Co.,  Atlanta,  Ga.,  will 
s|)eak  on  "Water  Power  Develop- 
ment"; tlie  Philadel|ihia  section,  on 
January  2'i,  at  the  Ivnginecrs'  Club  of 
Philadelphia,  which  organization  will 
l)e  addresser!  by  Julian  S.  Simsohn, 
clieiTiical  engineer ;  and  the  Colorado 
section,  on  January  2H,  at  the  Metro- 
I)ole  Hotel,  at  which  meeting  Charles 
C.  (iates,  president  of  the  Gates  Rub- 
ber Co.,  will  speak  on  the  "Industrial 
I-lxjiansion  of  Colorado." 

A.MERICAN      AS.*iO<  lATION      0|       |.:\_ 
GI.NEKR.S 

The  Board  of  Directors  of  the  Asso- 
ciation has  appointed  a  Committee  on 
Water  Power  and  Conservation,  headed 
by  Dr.  F.  H.  Xewell,  who  will  be  sup- 
ported by  Edmund  T.  Perkins,  presi- 
dent of  the  Edinund  T.  Perkins  Engi- 
neering Co.,  of  Chicago;  Charles  E. 
Waddell,  consulting  engineer  of  Ashe- 
ville.  X.  C. ;  L.  F.  Harza,  hydro-elec- 
tric engineer  of  Chicago;  H.  A.  Allen, 
consulting  engineer  of  Chicago;  and 
J.  B.  Lippincott,  of  Los  Angeles. 


.-\  proposed  license  law  for  engineers 
and  land  surveyors  which  will  be  in- 
troduced before  the  next  legislature 
for  adoption  has  been  printed  and  dis- 
tributed by  the  Montana  Assembly  of 
the  American  Association  of  Engi- 
neers. 


The  Great  Northern  Railway  Sec- 
tion of  the  .\ssociation  has  been 
asked  by  G.  R.  Martin,  executive  vice- 
president  of  the  Great  Northern  Rail- 
w;ay,  and  A.  H.  Hogeland.  chief  en- 
gineer, to  assist  in  outlining  and  devel- 
oping an  educational  program  for  em- 
ployees of  that  railroad.  Plans  are 
now  being  worked  out  by  the  executive 
committee  of  the  section,  to  which 
Professor  Frederic  Bass  of  the  Uni- 
versity of  Minnesota,  chairman  of  the 
A.  A.  E.  Committee  on  Education,  is 
acting  in  an  advisory  capacity. 


A  Tennessee  State  Assembly  of  the 
American  Association  of  Ejigineers 
was  formed  at  a  meeting  which  was 
held  in  Nashville  on  December  4,  com- 
posed of  representatives  from  the 
Memphis,  Chattanooga,  Knoxville 
and  Nashville  chapters  of  the  associa- 
tion. It  was  decided  by  these  delegates 
to  present  a  joint  bill  to  the  next  legis- 
lature licensing  both  engineers  and 
architects. 


The  results  of  the  membership  cam- 
paign recently  conducted  by  the  A.  A. 
E.  show  that  more  applications  were 
received  during  the  drive,  lasting  from 
September  15  to  October  30,  than  the 
association  had  members  twenty-two 
months  ago.  Moreover,  many  more 
than  the  usual  number  of  applications 
have  come  in  since  the  campaign  due 
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to  tile  interest  created  by  the  drive. 
1  lie  total  number  of  ai)plications  re- 
ce.ved  in  the  campaign  was  3,7:55,  and 
i..e  total  membership  on  January  18, 
iviU),  was  only  3,73').  A.  A.  E.  is  now 
almost  as  larye  as  any  two  technical 
societies  in  the  country.  It  has  now 
240  chapters  and  clubs  and  has  offices 
in  thirteen  cities,  New  York,  Wash- 
ington, Pittsburgh,  Boston,  Detroit,  St. 
Louis,  St.  Paul,  Omaha,  El  Paso,  San 
Erancisco,  Los  .Angeles,  Seattle  and 
Portland.  It  has  state  assemblies  in 
ten  states :  Nebraska,  Montana,  Ohio, 
Washington,  California.  Washington, 
Nortli  Carolina.  Illinois,  Arizona  and 
Tennessee.  State  chapters  have  been 
established  in  Nevada,  North  Dakota, 
Soutli  Dakota.  Minnesota,  Idaho  and 
( )regon. 

Tlie  St.  Loiys  chapter  lias  opened  an 
office  in  the  Columbia  building  as  the 
tirst  step  in  its  campaign  to  increase 
its  membership  to  si.\  luindred  and  its 
income  to  «0  per  cent  of  the  receipts 
from   members   in    its   jurisdiction. 

•riiK    \s!>io<  I Ai'Ko  t;KM-:u\i. 

tONTK At TOKS 

"Contracts'"  and  "Insurance"  will  be 
the  principal  topics  for  discussion  at 
the  annual  meeting  in  New  Orleans, 
lanuarv  2.").  26,  27.  1921.  Legislation. 
"Transportation.  Finance,  and  Closed 
and  Open  Shops  will  also  be  given 
special  attention. 

Three  general  sessions  of  the  whole 
association  will  be  held  and  two  ses- 
sions will  be  given  over  to  meetings 
of  tlie  four  Memliers'  Divisions,  viz.; 
Highway,  building,  railroads,  and  pub- 
lic works  contractors.  .-Kn  afternoon 
on  tlie  Mississippi,  a  smoker,  a  theater 
party  and  the  annual  dinner,  together 
with  a  variety  of  entertainment  are 
l)lanned  by  the   New  Orleans  chapter. 

1I<)\<T(>\    BKAX  II    OI-    THi;    KXil- 

NKKKINt;     IN^rniTK    OK 

(    V\AI)A 

Engineers  of  Moncton,  N.  B.,  have 
formed  a  branch  of  the  Engineering 
Institute  of  Canada,  with  William  A. 
Duff,  assistant  chief  engineer,  Cana- 
dian Government  Railways,  as  chair- 
man. J.  D.  McBeatli  as  vice-chairman, 
and  M.  J.  Murphy  as  secretary-treas- 
urer. 

\>IF:R1CA\     SOtlKTV     OF    tiVlI. 
EN(iI.>KKItS 

The  American  Society  of  Civil  En- 
gineers has  established  by  "declara- 
tion" a  full  ticket  of  candidates  for  of- 
fice in  opposition  to  the  one  selected 
by  the  nominating  committee.  The 
following  men  have  been  nominated : 
As  president,  J.  Waldo  Smith,  chief 
engineer.  Board  of  Water  Supply  of 
the  city  of  New  York;  as  vice-presi- 
dent. Allen  Hazen,  consulting  engineer. 
New  ^'ork  City,  and  Frank  G.  Jonah, 
chief  engineer,  Frisco  Lines,  St.  Louis, 
Mo. :  as  treasurer,  .Arthur  S.  Tuttle, 
deputy  chief  engineer.  Board  of  Esti- 
mate and  Apportionment,  New  York 
city ;  and  as  directors,  for  district  1. 
John  P.  Hogan  and  Robert  S.  Par- 
sons ;  for  district  4.  Harry  A.  Lane  and 
Alexander  Maitland.  Jr.;  for  district 
10.  F.  T.  Darrow  ;  and  for  district  11, 
•\^       Richard   D.   Parker. 

\  Mi;UHA\       A  S  S  O  «    I  A  T  I  O  \       OF 
ST.VTE  HIGHWAY   C>KFlCI.\r.S 

The  annual  convention  of  the  Amer- 


ican .Association  of  State  Highway  Of- 
ficials was  held  at  the  Washington 
Hotel,  Decemi)er  13  to  ir>,  inclusive, 
witli  a  large  attendance  from  a  mem- 
bership whicii  iiuiudes  the  executives 
and  principal  engineer?  of  all  state 
liighway  departments.  The  improve- 
ment of  methods  for  the  construction 
of  Federal-aid  roads  formed  one  of 
tlie  major  topics  for  discussion.  Sec- 
retary of  .Agriculture  Meredith,  who 
administers  the  Federal-aid  road  law, 
discussed  future  policies  in  the  co-op- 
erative building  of  a  system  of  high- 
ways that  will  serve  adequately  the 
constantly  increasing  transportation 
needs  of  the  country. 

Thomas  H.  McDonald,  chief  of  the 
Bureau  of  Public  Roads,  which  has 
direct  supervision  of  the  construction 
of  Federal-aid  roads,  addressed  the 
convention  on  "What  Has  Been  .Ac- 
complished under   Federal  Aid." 

Daniel  Willard,  jiresident  of  the  Bal- 
timore &  Ohio  Railroad,  spoke  on 
"What  May  the  Highway  Departments 
Expect  from  the  Railroads  in  1921  in 
the  Matter  of  Transportation  of  Road- 
lUiilding  Materials?'  In  view  of  the 
fact  that  the  siiortage  of  freight  cars 
has  been  the  principal  limitation  upon 
the  highway  work  of  the  past  season, 
Mr.  Willard's  address  had  an  impor- 
tant bearing  on  the  plans  which  will 
be  made  for  next  year's  road  work. 

Colored  photographs  of  Federal- 
aid  highways  in  all  parts  of  the  coun- 
try had  been  prepared  l>y  the  Bureau 
of  Public  Roads  and  were  exhibited  on 
tlie  top  floor  of  the  Washington  Hotel. 

The  officers  of  the  American  .Asso- 
ciation of  State  Highway  Officials  are: 
Paul  D.  Sargent,  president,  chief  engi- 
neer. State  Highway  Commission  of 
Maine :  W.  S.  Keller,  vice-president, 
state  highway  engineer  of  Alabama ; 
John  H.  Mullen,  treasurer,  deputy  com- 
missioner of  highways  and  chief  en- 
gineer, Minnesota ;  Joseph  Hyde  Pratt, 
secretary.  Chapel  Hill.  North  Carolina. 

CITV    MAXACiKltS'    ASSOflATHJN 

The  seventh  annual  meeting  of  the 
City  Managers'  Association  took  place 
at  Cincinnati.  Ohio,  on  November  15- 
17.  Discussions  were  held  on  the  fol- 
lowing subjects:  "A  Model  Paving 
Program  for  a  City  of  Twenty  Thou- 
sand."' "Practical  Budget  Procedure," 
"Setting  Up  a  City  Plan  Program," 
"Building  a  Fundamental  First  Step  in 
City  Planning,"  "City  Planning  Achieve- 
ments in  the  United  States,"  "Making 
City-Owned  Utilities  Pay,"  and  "The 
Relation  of  Motor  Trucks  to  City  Bus- 
iness." 

The  new  officers  elected  at  the  meet- 
ing were  :  President,  A.  W.  D.  Hall ; 
first  vice-president.  George  M.  Zim- 
merman ;  second  vice-president,  Edwin 
J.  Fort;  third  vice-president.  Wilder 
M.  Rich  ;  and  executive  secretary.  Har- 
rison G.  Otis. 

\'»n:iii<\\    ixs'iiTiTF-    OF    i:i,F,c'- 
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VOKK    .'«iF,<TIO.\ 

.A  meeting  of  the  New  York  section 
of  the  .American  Institute  of  Electrical 
i'.ngineers  was  held  on  December  15 
at  the  Engineering  Societies'  Building. 
The  subject  of  the  meeting  was  "The 


Port  of  New  \'ork,"  introduced  by  B. 
I''.  C  resson,  consulting  engineer.  New 
N'ork-Xew  Jersey  Port  and  Harlxjr 
l)e\eio|)meiit    (.(inimission. 


PERSONALS 


V'anLeyen,  Schilling,  Keogh  &  Rey- 
nolds, architects  and  engineers,  former- 
ly at  201  Walsh  Bldg.,  Flint,  Mich., 
have  changed  their  address  to  413 
(.enessee  County  Savings  Bank  Bldg. 
cated  at  Charles  City,  Iowa. 

Inman,  A.  W.,  superintendent  of  the 
Massillon,  Ohio,  Water  Company,  lias 
resigned,  retaining  his  directorship  in 
the  company.  Mr.  Inman  is  treasurer 
(tf  the  Central  States  Section  of  the 
•American    Water    Works    .Association. 

Kenny,  G.  R.,  formerly  statistician 
and  valuation  engineer  for  the  San 
Joatiuin  Light  &  Power  Corporation. 
IS  now  with  Ford,  Bacon  &  Davis,  in 
valution,  report  and  special  investiga- 
tion work. 

Smith,  R.  R.  Ress,  county  surveyoi, 
lias  been  appointed  highway  engineer 
.    Sonoma  county,  California. 

Adier,  Julius,  has  been  appointed 
;"eputy  chief  of  the  division  of  high- 
ways of  the  Bureau  of  Highways  and 
.street    Cleaning,    Philadelphia,    Pa. 

Massie,  G.  C'.,  of  Lynchburg,  Va., 
lias  been  elected  president  of  the  new- 
state  board,  which  was  organized  on 
November  5  for  the  examination  and 
-Ttification  of  professional  engineers, 
architects  and  land  surveyors. 

Fuller,  C.  H.  R.,  has  been  appointed 
city  engineer  of  Chatham,  Ont.,  Can- 
ada. 

Howe.  S.  B.,  has  been  reappointed 
city  engineer  of  Sioux  Falls,  S.  D. 

Freed,  Joshua,  B,  F.,  for  a  number 
of  years  chief  engineer  for  the  old 
sewer  commission  of  Louisville,  Ky., 
lias  been  appointed  chief  engineer  of 
the  new  sewer  commission  of  that  city. 

Winslow,  Professor  C.  E.  A.,  of 
Yale  University,  an  expert  in  sewage 
disposal  work,  has  been  granted  a 
five  months'  leave  of  absence  from 
university  duties  to  direct  public  health 
work  of  the  League  of  Red  Cross  So- 
cieties in  Europe. 

Faherty,  M.  J.,  president  of  the  Chi- 
cago board  of  local  improvements,  has 
been  elected  president  of  the  Ameri- 
can Road  Building  Association, 

J.  H.  Thomas,  general  secretar\-  of 
the  National  Union  of  Railwaymen, 
was  elected  president  of  the  Interna- 
tional Federation  of  Trades  Unions  at 
London   on   November  23. 

Curtin,  Daniel  A.,  civil  engineer, 
died    in    New   Y^ork   November   4. 

Benton,  John  B.,  died  in  Union 
Springs,  N.  Y.,  November  5.  Mr.  Ben- 
ton was  a  division  engineer  on  the 
construction  of  the  Erie  canal,  and 
was  president  of  the  Benton  Manufac- 

Tait,  Harold,  engineer  in  charge  of 
the  Bureau  of  Sewers  of  Queens  Bor- 
ough, New  York,  died  November  29  of 
pneumonia.  He  was  appointed  to  the 
Bureau  of  Sewers  in  18S9  and  made 
engineer  in  charge  in  1910. 
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New   A|>|>liaiices 

iJcftcril*iui(  New   Muc-liiiicr >  ,   A|>purutu«,  Mutcrialu  and  Mctliod*  uad  Kcceiit  Iat«reiitiiig  Inntiilliitiuuk 


- I.  Ml     .11     .1     iMiiiii     Mil)jcct     to     licavy    a  capacity  of  a  1 7,1)00  >{alli>ii>.  jyliiitlrical 

A  new  Mii'dfl  (if   l.'i-tiiii  siiiulf  atliiin      strains.      Tlic  liasr  has  rciiifoninK  ril)s     pressure  tanks  with  diameters  up  to  KJ 


III  i-'r  JACK   No.  :i:tit 


.\  new  nii'del  ol    l.itun  suinle  atluin  stranis.      I  lu-  liase  has  renilitrtniK  rihs  pressure  tanks  with  diameters  up  to 

ratchet  jack   has   recently   heen   put  on  Imih     front    and    h.itk    which    provide  feet   and   a  capacity  of    17,H00  yall.ji 

ihc  market  hy  the  Diilf  Maiiufai  luriiiK  ina.xinnim     streiiKlh     with     minimum  steel  chimneys  of  diameters  up  to   1 

("o.     Tliis  jack,  wliit  li  is  known  as  No.  weight.     Closed  end,   refillahle,  urease-  in<hts  and  heiKlits  oi  .'JOO  feet,  cast 

.I.'IU,     wliile     parlicnhirly     a<lapled     for  p.ickcfl  hiisliin^s  keep  out  «rit  and  pro-  riveted  steel  pipe  of  any  kind  and  a 

liridifc  work,  has  a  liei|.;lit  of  •_•:.'  inches.  tr(  i   ilic  irnniiioiis  ;i«ainsl   wear  liy  af-  diameter,  hoilers,  car  tanks,  water  to 

crs.    Co;il    liMlikers    iitul    oflif<-    ;irfie1f<i 


ir.-'I'o.N     KA'l'CH  lOT 


ac;k  for  biudge  building  and  (jioxkual 
constituction  wouk 


raise  of  llV^  inches  and  capacity  suit- 
able for  general  use  by  contractors. 

Easy  operation  is  secured  by  the  use 
of  a  large  number  of  small  teeth  on 
the  lifting  rack.  This  decreases  the 
amount  of  raise  per  lever  stroke,  but 
the  effort  required  on  the  lever  is  re- 
duced so  greatly  that  more  strokes  can 
be  taken  in  the  same  time.  Hence  the 
lift  is  very  rapid.  When  in  mesh  with 
the  rack,  the  pawls  push  straight  up, 
doing  away  with  side  thrust  and  re- 
ducing wasteful  friction  between  the 
rack  and  the  rack  channel. 

Duff  jack  No.  .'J.'iQ  has  been  strength- 
ened at  «very  point  where  long  experi- 
ence has  found  it  to  be  desirable.  The 
lifting  rack  is  of  forged  steel,  heat- 
treated,  with  an  exceptionally  large 
rectangular  cross-section  to  provide 
stiffness.  Double-pointed  pawls  dis- 
tribute the  lifting  pressure  evenly  be- 
tween two  of  the  rack  teeth  so  that 
each  tooth  carries  only  one-half  the 
load.  The  socket  lever  is  a  one-piece 
steel  casting.  The  use  of  heavy  ful- 
crum trunnions,  cast  integral  with  the 
socket  lever,  does  away  with  the  ful- 
crum pin  hole  which  weakens  the  socket 


fording  perfect  lubrication. 

The  Duff  Manufacturing  Co.  is  dis- 
lril)uting  Catalog  No.  104,  a  new  148- 
Itage  book,  illustrating  and  describing 
the  complete  line  of  Duff  lifting  jacks. 
Jt  includes  jacks  of  all  types  used  by 
contractors — track  jacks,  bridge  jacks, 
pil)e-forcing  jacks,  motor  truck  jacks 
and  trench  braces. 

K  VBHKATEIJ    AM)     WKI.OEn 
STKEI. 

Tin-  Fabricated  Steel  Products  Cor- 
poration manufactures  a  large  line  of 
riveted  steel  articles  for  various  me- 
chanical and  industrial  operations  as 
well  as  for  construction  work,  wh'ch 
includes  clam-shell  buckets,  dredge 
pipe,  steam  boilers  and  pontoons,  steel 
dredges,  trusses,  columns,  beams  and 
girders,  mine  cars,  structural  steel 
buildings,  bins,  tanks  and  miscellaneous 
and  special  steel  work.  It  is  also  pre- 
pared to  weld  any  thickness  of  steel, 
cast  iron  or  other  metal  by  the  electric 
process  and  to  sell  plates,  shapes  and 
boiler  tubes. 

Standard  circular  storage  tanks  are 
made  up  to  a  diameter  of   i'A  root  and 


lis, 
144 
or 
any 
,        -       .    _-   ,  tow- 
ers, coal  bunkers  aiifl  othef  articles  of 
a  similar  n.itnrc. 

K  \i'l'KI«'i"/,    *«>«»\\     s|io\  I4l, 

.An  improve<l  shovel  or  plow  for  the 
removal  of  hard  snow  and  ice  has 
heen  designed  by  Leo  Kappertz,  95 
Washington  street,  Morristown,  N.  J. 
The  sliovel  has  teeth  formed  integral 
witli  the  cutting  edge,  and  of  different 
lengths  arranged  so  as  to  successively 
engage  the  different  layers  of  ice  or 
siunv  and  work  them  apart,  while  they 
also  provide  a  fulcrum  in  the  rear  to 
guide  the  shovel  and  give  it  greater 
et'ticiencv. 


I.MF'KOX'KD    SXOW    fe'HOVKL 

A  similar  effect,  intended  to  resem- 
ble the  action  of  hand  shoveling,  is 
thought  to  be  obtained  by  riveting 
teetli  tu  the  lower  front  edge  of  a 
sheet-metal  scraper,  resembling  a  loco- 
motive cow-catcher,  which  is  arranged 
to  be  installed  on  the  front  end  of  a 
street    car    or    truck. 

I.\nEPE\l>K\T    CON*  UKTK    I'IPK 

Reinforced  concrete  pipe  for  sew^ers, 
conduitSi,  water-lines,  drainage,  cul- 
verts, or  irrigation  is  the  subject  of 
Bulletin  No.  9,  published  by  the  Inde- 
pendent Concrete  Pipe  Compan\-,  which 
designs  and  supervises  and  provides 
for  the  construction  and  installation 
of  sucli  pipes.  It  ships  complete  equip- 
ment for  the  manufacture  of  the  pipe 
to  the  required  locality  and  sends  there 
a  competent  superintendent  under 
whom  the  pipe  is  constructed  and  in- 
stalled by  local  labor  and  so  far  as 
possible   with   local   materials. 

The  pipe,  which  is  reinforced  near 
the  inner  and  outer  surfaces  with  tri- 
angle mesh,  is  made  in  regular  sizes  of 
24  to  VtO-inch  diameter  with  walls  .j^/S 
to  i)  inclies  thick  and  in  lengths  of  4 
feet.  The  hub  and  snigot  joints  are 
made  in  the  regular  tliickness  of  the 
pipe  with  special  design  by  which  the 
invert  is  accessible  from  the  interior 
and  the  arch  portion  of  the  joints 
from   the  exterior  of   the  pipe. 
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K(>KHiti\<;    ito'i  AKV    (;itAi)i':it 

The  Kochriiig  rotary  grader  ad- 
vances under  its  own  power,  grading 
the  road  bed  and  elevating  and  load- 
ing the  soil  to  cars  alongside  at  the 
rate  of  60  to  100  cubic  yards  per  hour. 

Excavating  is  done  by  a  revolving 
cylinder  that  carries  twelve  herring- 
bone-shaped buckets  with  rooting 
teeth.  The  buckets  dump  the  spoil  on 
the  conveyor  belt  at  right  angles  to  the 
machine  that  discharges  on  either  side 
into  wagons,  trucks  or  cars.  The  ma- 
chine is  adjustable  to  make  cuts  ,'>% 
feet  wide  and  1  inch  to  2  feet  deep  at 
either  of   four  speeds  selected  accord- 


ing to  conditions  of  operation.  The 
madiine  is  mounted  on  separately  con- 
trolled caterpillars  giving  it  a  very 
short  turning  radius  and  is  capable  of 
excavating  the  material  and  loading  2- 
yard  wagons  for  1  %  cents  per  yard. 
At  present  tlic  machine  is  not  car- 
ried in  stock,  but  is  built  strictly  to 
order.  The  machine,  including  the  45 
h.  p..  four-cylinder,  four-cycle  vertical 
gas  engine,  weighs  47.000  pounds,  is 
II  feet  9\^  inches  high.  ;{2  feet  6  inches 
long  and  10  feet  wide  with  conveyor 
folded.  It  can  be  provided  with  a 
screen  attachment  to  separate  macadam 
stone  from  dirt  in  the  spoil. 


lIOTAIiV    GP.ADEU    KKMOV 
(>K.A.I>IXG   POn   NEW    PAV 

>ORTH\VE»iT  CRA.NES 

Revolving  cranes  manufactured  by 
the  Northwest  Engineering  Works  are 
mounted  on  improved  crawler  tractions 
with  special  steering  methods  and  are 
recommended  for  handling  stone,  coal 
or  other  materials ;  for  loading,  un- 
loading, storage  and  reclaiming. 

This  crane  has  a  great  advantage  in 
its  ability  to  mount  the  storage  pile, 
thus  greatly  increasing  its  scope  and 
lift.  The  crane  steers  easily,  has  sim- 
ple and  durable  mechanism,  does  not 
require  guide  wheels  or  adjustment,  is 
fitted  with  two  independently  operated 


1N(J    Ol.l)    .\1ACAU.\M    AND 
EMEXT   IN   BALTIMORE 

hoist  drums  that  hoist  and  swing  sim- 
ultaneously ;  has  all  machinery  located 
on  the  opposite  side  of  the  pivot  from 
the  load  so  as  to  act  as  a  maximum 
counterweight,  does  not  require  out- 
riggers, jacks  or  stabilizers,  and  can  be 
equipped  to  generate  its  own  current 
for  electric  lift  magnet. 

When  equipped  with  a  30-foot  boom 
and  crawler  tj'pe  wheels,  and  working 
on  a  level  base,  it  has  a  lifting  capacity 
varying  from  10,000  pounds  on  a  12- 
foot  radius  to  5,200  pounds  at  a  30-foot 
radius.  It  has  a  maximum  single  line 
null   of   11,000  pounds,   hoisting  speed 


on  suigle  line  of  IK)  feet  per  minute, 
rotalmg  speed  ;i  r.  p.  m.,  travel  speed 
100  feel  per  minute  and  can  turn  on  a 
•■!.")-foot  radius.  For  handling  sand  and 
other  heavy  materials  a  %  -yard  bucket 
IS  recommended  and  for  lighter  ma- 
teriais    such    :>s   coal,    a    l-yard    bucket. 


INDUSTRIAL  NOTES 


CR.\NE    CLIMBI.NG   STORAGE    PILE    TH  \T   17"  BUII  DS 


The  iiuerest  manifested  in  the  com- 
ing exposition  to  be  iield  at  the 
Twelfth  National  Good  Roads  Show 
at  the  Coliseum  in  Chicago,  February 
:»  to  12  next,  is  most  unusual.  More 
tlian  four  thousand  square  feet  of  floor 
space  in  the  big  exposition  hall  will  be 
devoted  to  the  exhibits,  which,  owing 
to  the  tremendous  increase  in  road 
building  and  street  improvement  work 
since  the  close  of  the  war,  promise  to 
exceed  in  number  and  variety  those  of 
the  expositions  held  at  Boston,  Pitts- 
burgh and  Chicago  before  the  war. 

Many  types  of  road-building  machin- 
ery and  highway  transportation  equip- 
ment will  be  shown,  and  the  use  of 
road-building  materials,  through  im- 
proved methods  and  under  improved 
conditions,  will  be  specially  demon- 
strated. 

Power  for  the  operation  of  machin- 
ery will  be  furnished  by  the  Coliseum 
Company.  In  order  that  everything 
may  be  in  readiness  for  opening  the 
show  at  9  a.  m.  Wednesday,  February 
9.  the  installation  of  exhibits  will  be- 
gin on  February  7. 

Mi.V     VOKK    TK.A>SI'oaTVTIO.\ 
SHOW 

Approximately  22,000  square  feet 
out  of  the  23,000  square  feet  avail- 
able for  motor  truck  exhibits  at  the 
Highway  Transportation  Show  to  be 
held  in  New  York  from  January  3  to 
s,  1921,  were  drawn  for  November 
18  at  the  New  York  offices  of  the 
-Motor  Truck  Association  of  America, 
under  whose  auspices  the  show  will 
be  held. 

The  representatives  of  twenty  of 
tlie  most  prominent  makes  of  trucks 
were  at  the  drawing,  which  was  made 
by  lot — those  contracting  for  the  great- 
est amount  of  space  having  the  first 
choice. 

Although  many  other  makes  of 
trucks  will  be  exhibited,  space  for  only 
those  makes  whose  representatives 
had  contracted  and  paid  for  exhibition 
space  were  allowed  to  participate  in 
the  drawing.  The  makes  of  trucks  in- 
cluded in  the  drawing  were :  Atter- 
bury,  Bessemer,  Brockway,  Clinton, 
Federal,  Gramm-Bernstein,  Indiana, 
Jumbo,  Kelly-Springfield,  Molina, 
Nash.  Perker,  Rainier,  Reo,  Riker, 
Selden,  Service.  Transport,  Vim, 
Ward-La  France  and  Highway  Trailer. 
The  show,  at  which  the  above  makes 
of  trucks  will  be  exhibited,  will  be 
more  in  the  nature  of  a  highway  trans- 
portation show  than  a  mere  motor 
truck  show.  For  the  first  time  in  the 
Iiistory  of  motor  truck  exhibitions,  the 
show  will  be  held  by  a  users'  organiz- 
ation instead  of  a  dealers'  or  manu- 
facturers' association.  While  the  ihow 
will  be  held  by  this  users'  organiza- 
tion, the  details  of  the  show  itself 
will  be  supervised  by  a  commit- 
tee of  the  dealers'  division  of  the  Mo- 
tor Truck  Association. 
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C    luT   ifnt.    s'i'Wci-    ImiihU    Iw    till'    iiinoiitii 
\.     \..    N.     I.,     Ml.     (•foriif      ('.     I>.     Van 

NllllK),       lirt.'H,       Ulrllllliiiul       IliifK,       I fIViiil 

hliln  tn-t'.  7.  ImiIIiIIiiu  nkwit  In  Soiilli  Mt. 
ft-itni  l.oliK  InIimiiI  \l.  i:  triK'kn  In  ICoi-k- 
liwiiv  iivcruii'  (u)  iii)un  out,  (b)  tunnel, 
rriMii  !•'.  Spitnui'llo.  nil  t^ll.tKa.  (I>)  $aG,- 
is:i;  Unun  ContK  «'•>..  7JI  V«rnon  uvr- 
niK-,  AMtorlit.  I..  I.  (Id  l.ii.'t'Jti;  J.  itotti, 
(III    lil.MMi.    (i>)   t:il.'.''i:>. 

O.,  \  oiinBMitMvii  -  (^Ity  propoHoH  to 
biillil  :;  i-j  iiiili'H  iMhIltlon  i<>  Mill  i'ri>t>k 
ju'WiT,  at  a  iiist  ot  IJuo.ooo.  U.  K.  Tur- 
m-r,  lit)    hull. 

O.,  <  oliiiiiliiiM  City  roiMU'll  iiimtiuH  ii 
i'i-Mi>lii(  loll  til  I  nn.Mtrnrt  ii  iHiinltary  Mrwor 
III    I-'ii'iii    Htii'i-t.      oi>lia    MiMiii'.    cli-rk. 

O.,  < 'Infill  nil  1 1  City  (Miiini'll  pliinH  sev- 
eral Nnw.'i-  lm|>n>VfHH'nlH,  Iiu'IuiIImh;  !Ii<5 
liiMallaliun     i.f     .m-wor.M     In     MaillHnn  vlllf. 

O.,  ColiiiiiliiiM— I 'I  ty  lOriKliii'ci'  S'liiittsuii 
I'siliiiainil  scWfi-  iii-»Krain  In  I'JL'l  to  coHt 
%  I  ,')i»,im(i. 

«>.,  /.iiiicHvill<> — -A  million  to  prt-pare  an 
(•Hllinatc  on  a  Htorin  iinil  sanltiiry  aewi>r 
on  Slii'lliy  St  riot,  from  CIIITwodcI  avenue 
to  I'liii-  HtriM't  was  passiMl  hy  city  cm,wii- 
cll.  All  onllnatiro  an  tlinrlzInK  a  boml 
Ihsiic  amiMiiit  iiiK  to  $lL'j,miO  was  passoil 
for  tile  luiriioMi-  of  payinK  tlio  city's  pro- 
portion for  till-  construction  of  tlie  sani- 
tary   scwcr   In    the    7th    ward,   was   passed 

ll\      till-     ('ollllcll. 

<>..  Cliit'liiiiiKl,  lias  authorizcrl  $:U),7U0 
Sewer    Imiiils. 

O.,  \iiii  \\  eri  -nids  will  be  asUed  in 
the  siu-iiiK  for  a  scwapo  disposal  plant. 
The  consulting:  eng'ineer  Is  James  fe'toop, 
t'ity    Hall. 

<>.,  Allliiiiec  The  construction  of  a 
sanitar.\  scwcr  in  Koi-khill  Av.  Is  under 
contemplation.  II.  10.  Anderson  is  cngi- 
lu-er  and  C.  1'.  Silver,  Court  House.  Can- 
ton,  C,    is   countv   auditor. 

O.,  Akr4ii — LcK'islation  to  sell  $200,- 
(UM)  paving:  bonds,  sewer  and  water 
iionds,  is  now  before  the  finance  com- 
mittee of  the  couiu'il.  The  committee 
has  already  recommended  $200,000  for 
resurfacing-  and  paving-  streets  and  will 
issue  its  further  roi-ommendations  this 
week. 

Okln.,  Noriiinn — City  having  plans  pre- 
pared for  extending:  sewerage  system. 
About  I.'.O.OOO.  Peckham.  Sutton  & 
James,    Oklahoma    City,    engrs. 

Ont.,  St.  Thoiitnei — The  Board  of  Works 
Committee  plans  to  start  work  at  once 
for  the  construction  of  two  sanitary 
sewers. 

Pa.,  llnrri.«iilnirB — An  ordinance  to  pro- 
vide for  two  new  sewers  introduced  in 
City   Council. 

I'll.,  .SiTantim — Dept.  Public  Works  re- 
ceives liids  in  spring',  building:  lateral 
sewers,  involving:  3. .^50  lin.  feet.  8-12 
in.  vitr.  pipe  sewer.  About  $27,701.  W. 
.\.    Schunk.    chief    engineer. 

I*n.,  I'ottsvlll*' — Sewerage  improvement 
is   planned    for   this   city. 

Psi.,  South  Kethleheiit  (P.  O.  New  Beth- 
lehem i.    has    voted    $:)..tO0    S'ewer    bonds. 

Pn.,  Siisquohnniin — Vote  on  Jan.  12  on 
$Sii.(iO0    sower    and    paving    bonds. 

S.  r>.,  Moiitro.se — 'Vote  waterworks  and 
Sewt'i-   bonds. 

T»'iiii..  Kiiovvill" — Sewer  improvements 
for  this  city,  will  require  an  expendi- 
ture of  $.'iii(i.oOO,  according  to  Commis- 
sioner   .X.    B.    Kuhli'nan. 

Tex.,  Fort  Worth — Bids  received  from 
M.  M.  Purvis,  The  Tarrant  Construction 
Co..  and  J.  K.  Wells,  for  installing  sew- 
erage disposal  system.  The  work  to 
cost   approximately   $5,000. 

Tex.,  BreckeiiridKe — Citizens  voted  for 
bonds  to  provide  for  the  construction  of 
sewerage    system    to    cost    $250,000. 

Tex.,  Plsiinvie^v,  is  considering  voting 
on    $100,000    Sewer    bonds. 

Tex.,  Uiilliis — Board  of  Commission- 
ers ordered  sanitary  sewers  to  be  laid 
in  Rawlins  street  from  Douglas  to  Wy- 
cliffe.  at  $931.  and  in  Gilbert  street,  from 
Throckmorton  to  Herschel.  at  $2,712.  A 
storm  sewer  will  be  constructed  in  Ben- 
ii_ett  street  at  a  cost  of  about  $5,000. 
~  Tex.,  Houston — City  council  will  is- 
s"e  bids  for  the  construction  of  sewer- 
age On  Labranch  street  from  Congress 
to   Texas   avenue,   at    $:>.00<i. 

Vii.,  Kt.  Monroe — War  Dept.  has  askeiS 
an  aiiiirnpriation  of  $14.16fi  for  the  im- 
Mrov>'iient  of  the  sewerage  system  at 
Ft.    Monroe. 

WU,.  ()Nliki>.«h,  lias  authorized  $45,000 
Se"-,>r    bonds. 

WU  ,  Two  Rivers — City  having  plans 
prepared  for  buildine  additional  sani- 
tary and  storm  sewers  in  various  streets. 


.Mioiii    tno.oiMi.      KIniinoiiN    Hi     Duvla,    221 
(•rand    Ave.,    Mllwddkeu,   enttrM. 

\\>o.,  I.nriiiiile  .\n  vlfctlon  held  ro- 
reiitU  r.-Hiilied  In  favor  of  iHMiiliig  tli» 
follouinu   bondM:  Sewur,  |I<;:i,i>ik»;    Wator, 

$1  lit.: 


\ri»..  Phoenix  $  l.'.ii.DiH)  oxtenNlon  and 
enlarKi'iiietii  w;iIim'  dlHtrlbiitlng  nyfitom 
l.onilM    approved    at     recent    elcetlon. 

\rk.,    <'oii««n>  I'.'xIenslonH    to    water 

Works  I'liiiteinpl.-iieii.      Town   clerk. 

Ark.,  Tort  Smith,  will  offer  $200,000 
W'a  I  ii'u  ork     boiids. 

.\rk.,  Ilooneville,  is  to  vote  on  Wator- 
wiii'k.s    and    .Sewerage    System    bonds. 

tnl.,  MInnil — Mutual  Water  Co.  3  im 
organiziiiK  additional  water  district  to 
."erve  :.'o,(MMi  acres  between  Liana  and 
Wisler.  Work  Involves  extension  of 
main  hiuh  line  canal  to  Wlster.  Cost 
to  exceed  $100,000.  C.  Allison,  N'lland, 
eiiyr. 

(•«l.,  lied  HlulT — A  bond  Issue  for  $140,- 
11(111  approvefl  at  a  recent  election  pro- 
viding for  i)urchase  and  development  of 
the    .Kntelojie    Creek    ^\'ater   Company. 

Cnl.,  I, OK  .\iiicelen  —  The  Associated 
.Sujiply  Co.,  72."i  .S.  Workman  street,  Los 
.\ngeles,  .awarded  contract  for  furnish- 
ing III, 1100  ft.  2-ln.  standard  wrought 
black  pipe  to  the  Dept.  of  Public  Ser- 
vice,  at   $22.20   per  cu.   ft. 

fill.,  l,iK«  .-\nsr«'lei» — City  Council  ap- 
proved the  building  of  the  proposed 
Pacoima  dam  for  the  purpose  of  in- 
creasinu  the  water  supply.  Estimated 
cost    about    $1,500,000. 

CHnil.,  Sneriinteiito — Contract  for  ini- 
tial work  necessary  in  developing  of  a 
:',()-acre  tract  of  land  near  Davis,  re- 
cently acquired  by  the  State  as  a  site 
for  a  nursery  will  be  let  at  once.  The 
boring  of  a  well  to  secure  a  water  sup- 
ply, building  of  new  fences  and  leveling 
of  the  grounds  will  represent  the  first 
jobs  to  be  undertaken  at  once.  Build- 
ings will   be  constructed  later. 

fjil.,  SjMvtelle — The  Railroad  ComniiF- 
sion  recommended  the  installation  of 
meters  bv  the  Crystal  Spring  Water  Co. 
of  Sawtelle  to  prevent  wastage  of  wa- 
ter. 

li^nK-.,  Hiicknnll — -An  extensive  scheme 
for  '«'ater  supply  is  now  maturing.  Pro- 
pose to  construct  a  new  reservoir  to 
bold    one    million    gallons. 

Kug.,  AVigton — Rural  District  Council 
proposes  to  carry  water  to  Bouness. 
Port  Carlisle.  Drumburgh.  Kaston  and 
Glasson.    at    a    cost    of    6000    pounds. 

Fla.,  Winona — City  has  voted  $60,000 
of  6  per  cent  serial  20-year  bonds  for 
l^urchasing  water  and  light  plant.  J. 
O.    Staples,    mayor. 

Fla,.  Pensnacola — City  commissioners 
l~ave  authorized  laying  6-in.  'svater  mains 
on   several   streets. 

Ga-,  .Vtlnnta,  is  considering  issuing 
$.1,000,000    Water    bonds. 

la.,  Newton — Cit>'  has  plans  prepared 
building  rein. -cone,  or  steel  reservoir, 
with  1.250,000  gal.  capacity.  2  centrifu- 
"■al  pumps,  intmn  liouse.  20-35  h.p.  motor 
to  pump  .'!50.500  gal.  per  minute,  etc. 
Work  involves  1.000  cu.  yd.  concrete  in 
reservoir  and  3,250  cu.  yd.  earth  excav. 
.\bout  $65,000.  E.  T.  Archer.  New-  Eng- 
land   BIdg.,   Kansas   City,   Mo.,   engrs. 

T(la.,  I*arnia — Board  of  trustees  plan 
commencement  next  spring  of  ne^v  water 
svstem  and  modern  drainasre  s.vstem. 
Question  of  raising  funds  to  be  submit- 
ted   to   voters. 

Itla..  AVeiser — An  election  will  be  held 
.Tan  4  to  vote  the  issuance  of  Water 
Works  Extension  bonds  to  the  amount 
of    $150,000. 

111.,  Sprlngfielil — Plans  and  specifica- 
tions are  being  prepared  for  iron  re- 
moval and  softening  plant  for  the  City 
of  -Springfield.  111.  Installation  will  be 
.•ipproxi'uatelv  15  000,000  gal.  capacity. 
Burns  &  McDonnell  consulting  enerin- 
eers,  402  Interstate  Bldg..  Kansas  City. 
Mo 

Kan-s.,  I^eax-en-worth  —  Carried  by  a 
vote  of  two  to  ojje  recently,  the  city  of 
Leavenworth.  Kan.,  voted  to  take  over 
the  water  ^-orks  plant  at  the  purchase 
price  of  $650  000.  The  appi-aisal  for  the 
r'rv  WHS  made  bv  Burns  &  McDonnell, 
consulting  engineers  of  Kansas  City.  Mo. 


KnnH.,  KanaiiN  t.'lty — Coiincil  author- 
ized •  Ity  ronirollor  to  purchane  $200,000 
worth  of  wuterworkM  lmi>rovi-mont  bondM 
to  be  lined  for  the  Improvement  In  th<j 
plant  of  the  (.^uliiduro  I'linuilng  .Slution 
on    the    I<iinM:tH   Hide. 

.^Iniillu  .Vei'ordlng  to  Special  Agent  J. 
I'".  Boomer,  iln^  city  of  Manila  Ih  making 
plaiiM  for  greatly  enlarging  IIm  water 
M>Mfein.  For  the  purpOHi;  of  f;arrylrig  out 
lliu  lmprov<.-ment»J,  the  metropolitan  wa- 
titr  illxtrbt  haH  been  organized.  It  was 
n-eeiitiy  decld<.'d  to  iirodu<!e  two  or  three 
experienced  englneerH  In  the  I'nlted 
,SiateM  to  render  the  technical  Hervb-es 
rnqulrcd  for  this  work,  the  completion 
of  wlileii  will  probably  take  Kcvon  yi.-ar.M. 

.Mntiai.,  Ilrverly — The  pumps  at  Beverly, 
MasH.,  Were  recently  started  pumping 
the  water  from  the  IpHwIch  river  into 
Wenham  Lake,  the  source  of  water  sup- 
ply of  the  city.  According  to  the  pro- 
visions of  the  act  allowing  the  taking 
of  water  from  the  Ipswich  lilver  there 
must  be  over  20,000,(;00  gallons  a  dav 
flowing  before  any  can  be  pumped  out. 

.MiiHK.,  Cirovelnnil — Town  plans  build- 
ing water  mains,  cost  to  exceed  $10,000. 
A.    J.    Wales,    clerk. 

.MtiMN.,  ItoMion  —  \V'f)rthing  Pump  &  Ma- 
chinery Co.  awarded  contract  for  the  me- 
ters, as  follows:  22  1  1-2  In.  meters,  40 
2-in.  meters,  5  3-ln.  meters,  at  a  total 
cost  of  $3,800. 

.MnsH.,  Worcenter  —  Five  orders  for 
new  water  piping,  to  cost  about  $1,461 
were    approved    by    water    committee. 

Mil.,  Ilnltlniore — City  Is  planning  to 
exper.'l  $5.5oO,oii()  in  water  works  im- 
provements, the  work  to  include  raising 
Loch  Raven  concrete  dam  240  ft.  and  in- 
creasing poundage  of  water  to  yield 
146,000,000  gals,  daily.  William  A.  Mc- 
Uraw,    city    engineer 

.Mioh.,  Mt.  CieiiienH,  will  vote  Jan.  11 
on    $40,000    Water    Supply    bonds. 

Minn.,  Sank  t'enter — City  is  planning 
issuing  $60,000  bonds  to  improve  water 
works  system.  L.  P.  Wolff,  100  Guar- 
dian   Life   Bldg.,   .St.    Paul.,    engineers. 

Minn.,  Stephen — City  election  in  the 
sjiring  to  vote  on  $30,000  bonds  to  build 
waterworks  system.  L.  P.  Wolff,  lOOl 
Guardian   Bldg,  St.   Paul.  engr. 

Minn.,  Ceylon — .\n  election  was  re- 
cently held  for  the  purpose  of  voting 
Water  Works  and  Electric  Light  bonds 
to    the    amount    of   $15,000. 

Ml.s.«i.,  Union — An  issue  of  Water 
bonds  has  been  proposed.  Amount  not 
stated. 

Miss.,  .Snnatoriiiin  —  State  board  of 
liealth  recommends  irbtalling  water  sup- 
ply system. 

Miss.,  Maeon — City  voted  $25,000  of 
water  and   light   bonds.      J.   J.    Scott,   Clk. 

jX.  C,  Raleigh,  -will  issue  $50,000  Wa- 
ter bonds.  J.  B.  Bray  is  Commissioner 
of    Public    Works. 

\.  C  Raleigh — An  issue  of  Water 
bonds  to  the  amount  of  $50,000  has  been 
proposed. 

.\.  C,  Burlington — The  sum  of  $25,000 
will  be  expended  for  water  works  svs- 
tem.     M.    \V.    McPherson,   clerk. 

X.  J.,  Arlington — It  is  stated  that  the 
new-  48-in.  steel  water  main  from  Ar- 
lington, which  will  augment  the  Ba.vonne 
N.  J.,  water  supply,  will  be  completed 
about  next  March.  The  total  cosi  is 
estimated  to  be  about  $2,000,000.  The 
total  length  of  pipe  w-ill  be  44,000  feet 
when      completed.  About     25.000      feet 

have  alreadv  been  laid,  and  there  is  a 
force  of  some  400  men  working  on  the 
contract. 

X.  J.,  Camden — Plans  for  increasing 
city's  pure  artesian  water  supply  are 
being  worked  out. 

X.  A'.,  Ringhamton — This  city  plans  to 
issue  bonds  amounting  to  $21,000  for  im- 
pr.ovei'nents  on  Prospect  street  by  plac- 
ing  water   mains. 

X.  v..  O.ssininv: — C.  F.  Rattigan.  supt. 
State  Prisons.  Capitol,  Albany,  received 
bids  Dec.  8  building  sew-erage  and  'Wa- 
ter supply  systems,  here,  from  Carroll 
Conter.  Co..  103  Park  ave..  New  York. 
$313,392:  A.  F.  Schaffer.  440  State  .=:t.. 
Schenectady,  $319,158:  P.  Keeler  Bldg. 
Co..    425    Orange    St..    Albany,    $337,480. 

O..  Xiles — The  officials  of  the  town  of 
Niles,  Ohio,  have  resorted  to  stringent 
methods  to  remedy  the  wilful  waste  of 
water  by  certain  of  the  consumers.  It 
is  said  that  the  shortage  of  ■water  in  the 
city  is  growing  decidedly  grave  and 
consumers  have  repeatedly  been  warned 
ree:arding    the    continued    'waste. 
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O-.,  Lishuu — Board  of  rublic  Affairs  is 
making  a  complete  analysis  at  water 
supply,  before  planning  ihe  new  water 
supply  system,  which  would  cost  $100,- 
UOU. 

O.,  Salem — Survey  for  permanent  wa- 
ter supply  being  made  by  Morris 
Knowles,  inc.,  of  Pittsfleld  and  Cleve- 
land. 

O.,  AVarren — $875,000  bonds  to  be  sold 
Dec.  27  for  construction  of  filtration 
plant.  Engr.  Alexander  Potter,  50 
Church   St.,   New    York    City. 

O.,  Cuyahoga  KalU — Village  Clerk  H. 
O.  Bolich  received  sealed  bids  until 
Dec.  20  at  noon,  for  6  per  cent,  semi- 
annual, 26-year  (average)  Water  Works 
Extension  bonds  to  the  amount  of  $55,- 
000.  ,      , 

O.,  AVarren — Necessary  legislation  look- 
ing towards  the  city  taking  over  the  op- 
eration of  the  water  works  is  urged  up- 
on the  city  council  bv  Mavor  J.  D.  Mc- 
Bride. 

Okla.,  Heavener — A  proposition  to  is- 
sue the  following  bonds  was  submitted 
to  the  voters  at  an  election  on  Dec.  6: 
Water  Works  Svstem.  $35,000;  Electric 
Light   S'ystem,    $40,000. 

Oiu.,  Lonilon  —  Pub-  Utilities  Comn. 
plans  to  expend  $135,000  for  extensions 
to  water  distribution  system;  work  in- 
volves c.i.  pipe  mains,  hydrants,  etc.  E. 
V.   Buchanan.  Hydro  Bldg.,  engr. 

Ont.,  Toronto — The  proposed  expendi- 
ture of  the  Civic  Works  Department  for 
a  duplicate  water  works  system  off  S'car- 
boro    will    probably    cost    $16,000,000. 

Ont.,  Shelburne — Town  proposes  to  ex- 
tend water  works  system,  to  incJude  dis- 
tributing svstem,  centrifugal  pumps. 
Dump  house  and  10.000  feet  6-in.  cast 
iron  pipe.  Estimated  cost  $100,000.  E. 
A.  James  Co.,  36  Toronto  street.  Tor- 
onto, engineers. 

Ont..  Inuersoll  —  Mayor  Hendrickson 
recommends  the  extension  of  water  ser- 
vice   at    an    approximate    cost    of    $10,000. 

Ont.,  Samla — In  January  an  election 
will  be  held  to  vote  the  issuance  of  Wa- 
ter Main  bonds  to  the  amount  of  $500,- 
000. 

Ore.,  Baker — A  recent  election  result- 
ed in  favor  of  issuing  Water  System 
bonds    to    the    amount    of    $7,500. 

Ore.,  Portland — City  offers  for  sale 
$200,000   Water  bonds.     Dec.    28,    1920. 

Pa..  Philadelphia — J.  Joseph  McHugh 
awarded  contract  for  constructing  4S-in. 
water  main  in  57th  street,  from  Cedar 
avenve  to  Christian,  and  in  other  streets 
at   $150,000. 

Pa.,  Harrisbnrsr  —  Council  plans  im- 
provements to  the  city  water  works  sys- 
tem entailing  an  expenditure  of  ap- 
proximately three-quarters  of  a  million 
dollars  and  including  six  new  filter  beds, 
a  new  sediment  basin,  with  4.000,000 
capacity,  a  coagulant  basin,  new  pump- 
ing engines  and  a  new  intake  into  the 
river. 

Pa.,  Harrisbnrp — An  ordinance  for 
laying  of  water  pipe  in  Greenwood  St. 
has   been   passed. 

S.  D.,  Montrose — An  election  will  be 
held  in  the  near  future  to  vote  the  is- 
suance of  Water  Works  and  Sewer  Sys- 
tem bonds. 

S.  D.,  3Iontrose — Special  election  soon 
to  vote  bonds  for  install  water  system. 
Owner,   city. 

S.  C,  Seneca  —  City  voted  Dec.  15  on 
$160,000  bond  issue  for  construction  of 
water  and  sewer  systems. 

S.  D.,  Flandrean — The  new  filtration 
plant  just  completed,  will  give,  it  is 
claimed,  an  ample  supply  of  pure  water. 

Tenn..  Knoxville — Improvement  of  wa- 
ter svstem  will  call  for  an  expenditure 
of  $11500,000  according  to  Commissioner 
N.   B.    Kuhlman. 

Tenn.,  Nashville — Improvements  to  wa- 
ter   works    are    being   considered. 

Tex.,  Eastland — Bonds  to  the  amount 
of  $150,000  will  be  floated  for  water 
works  improvements. 

Tex.,  Ble  Spring — City  proposes  to  in- 
crease its  water  supply  and  construct 
1,500.000-gal.    reservoir.      The    mayor. 

Tex.,  Terrell — Work  was  recently  com- 
menced on  the  new  reservoir  to  sup- 
plv  Terrell.  Tex.  It  is  expected  that 
when  completed  there  will  be  an  ample 
water    supplv    for    the    city. 

Tex..  San  Benito — Work  has  begun  on 
the  new  pumping  station,  the  piling  and 
walls  are  already  in  place  and  it  is 
expected  that  the  plant  will  be  com- 
pleted in  about  two  months  at  an  expen- 
diture of  $1. '.0.000.  The  pnmp,  which 
will   have   a   capacity  of   lOO.ooo   gallons. 


it  is  expected,  will  Increase  the  output 
of  the  plant  to  about  43  per  cent. 

Te.v..  Amarllo — The  Doherty  interests, 
owning  the  Ciij'  L,ight  &  Water  Co.,  are 
planning  to  spend  $75, UOU  on  improve- 
ments  this   winter. 

Tex.,  .4nMtiii — .\ttor.  General's  Depart- 
ment approved  waterworks  bonds  of  the 
city   of    I'anhaniUe   amounting   to   $12,000. 

Tex..  UallaM — Water  and  sewer  service 
for  Fitzhugh  avenue  district  is  proposed 
in  a  petition  received  by  Water  Commis- 
sioner Appel.  K.stimated  cost  of  exten- 
sions,   $7,000. 

Tex..  Port  Arthur — Water  Improve- 
ment Dist.  has  voted  $2,000,000  water 
bonds. 

V'a.,  Norfolk,  has  authorized  $1,000,000 
water    supply    bonds. 

Wash.,  Seattle — Board  of  Public  Wks. 
rejected  all  bids  for  steel  pipe  for  the 
Newhalen   Creek    plant,   36-in. 

Wash.,  Seattle — Construction  work  on 
the  extension  of  city  water  system  will 
begin  soon.  Board  of  Public  Works  will 
proceed  with  the  construction  of  certain 
dams  at  Swan  Lake,  Council  appropri- 
ated $5,000  for  waterworks  improve- 
ments. 

Wash.,  Seattle — $3,000,000  for  proposed 
extension  of  water  system. 

Wash.,  Kennewlok — H.  Day  Hanford, 
consltg.  engr.  of  Seattle,  is  here  in  con- 
sultation with  the  Highlands  Water 
Users'  Board  regarding  the  installation 
of  a  pump  for  the  domestic  water  sys- 
tem. He  will  also  confer  with  J.  J.  Rud- 
kin  reg.arding  the  repainting  of  the 
Olmstead   addition   to   Kennewick. 

AVash..  Kaiama — An  election  was  held 
Dec.  7  to  vote  the  issuance  of  water 
bonds   to   the   amount   of  $20,000. 

AVash.,  Seattle — The  construction  work 
on  the  extension  of  the  city  water  ex- 
tension will  be  carried  on  without  de- 
lay. 

Wis.,  Vlroqna — Council  passed  ordi- 
nance for  $40,000  bonds  for  waterworks 
improvements.     E.  J.  Older,  city  clerk. 

Wis.,  Milwaukee — Dept.  Public  Works 
received  bid  Dec.  7  furnishing  2  circu- 
lar sluice  gates  for  I..inwood  avenue 
water  tunnel,  from  Chapman  Valve  Mfg. 
Co.,    Indian   Head,   Mass..    $5,040    each. 


BRIDGES 


Cal.,  Chico-Orland — Highway  Comnr. 
has  agreed  to  build  a  bridge.  $250,000 
appropriated  for  the  purpose. 

Cal.,  Williams — ^According  to  D.  L. 
Rayburn,  superintendent  of  the  Grand 
Canyon  National  Park,  the  government 
will  build  a  bridge  across  the  Colorado 
River   at   Grand    Canyon. 

Cal.,  Los  Angeles — Preparations  will 
be  made  at  once  by  Board  of  Harbor 
Commissioners  for  the  building  of  a 
steel  bascule  or  lift  bridge  across  Long 
Beach  channel,  to  connect  Terminal  Is- 
land with  the  mainland.  Cost  of  bridge 
will  be  from  $200,000  to  $400,000. 

Fla..  BojTiton — Town  will  receive  bids 
until  7:30  p.m.  Jan.  3  for  $10,000  of  7  per 
cent  semi-annual  improvement  bonds; 
$1,000  denomination.  Geo.  E.  Coon, 
mayor. 

Ga.,  Savannah — Survey  is  now  being 
made  for  proposed  bridge  across  Sa- 
vannah river.  State  Highway  Engineer 
W.  R.  Neel.  Atlanta.  Ga.  B.  H.  Graff, 
division  engineer.  Savannah.  (Prelim- 
inary plans  now  in  hand.) 

Ga.,  August — Richmond  county  com- 
missioners will  request  Georgia  High- 
way Dept..  Walton  Bldg.,  Atlanta,  to  pro- 
ceed with  construction  of  bridge  over 
S'avannah  river  at  Sand  Bar  Ferry;  South 
Carolina  authorities  are  ready  to  co- 
operate. (This  is  Georgia-South  Caro- 
lina Project  No.   127). 

la..  Cedar  Kapids — Ready  for  bids 
about  Feb.  1  for  approximately  3.000  sq. 
vds.  pav.  brk.  blk.,  on  1st  Ave.  bridge. 
Citv  engr.,  T.  F.  McCauly,  City  Hall. 
Citv   Clerk.   L.   J.   Storey.   City  Hall 

la..  Cedar  Co.  (P.  O.  Tipton) — An  is- 
«ue  of  Bridge  bonds  to  the  amount  of 
$160,000  will  be  offered  for  sale  in  the 
near  future. 

Ind.,  Indianapolis  —  Board  of  Public 
Works  plans  the  erection  of  a  bridge 
over  Fall  Creek  at  Delaware  street  with 
drivewavs  connecting  the  north  end  with 
Washington  Blvd.  and  Delaware  street, 
north    of    the    creek. 


IimI.,  \\  iiu-hcMU-r  -The  momorlal  coni- 
milteo  appointed  by  the  commi.sHiuners 
of  Randolph  County  have  prepared  plans 
for  a  coinnuii.ily  memorial  to  be  located 
in  N.  Meridan  street.  Estimated  cost. 
$400,000. 

I\an..('hapmau — Dickinson  Co.  received 
bid.s  building  one  150  ft.  span  rein. -con. 
arch  bridge  near  here,  18  ft.  wide,  in- 
volving 1,008  cu.  yd.  rein. -con.  40.8  tons 
steel,  4,080  lin.ft.  wooden  piling  and  250 
ft.  cofferdam,  from  Koss  Constr.  Co., 
2818    5th    street,    Des   Moines,   la. 

Minn.,  Grand  llaplds — Itasca  Co.  re- 
jei-ted  bids  received  Dec.  7  building 
bridge  3252  over  Mississippi  river,  to 
have  four  60  ft.  spans.  About  $100,000. 
Work    will    bo    readvertised. 

Mont.,  Big  Horn  Co.  (P.  O.  Hardin), 
has  voted   $l(ni,()uo   bridge  bonds. 

->.  C,  lleaurort  Co. — Board  of  County 
Commissioners  offer  $100,000  Bridge 
bonds.  Jan.  3,  1921.  Frank  Kugler,  Chn., 
Washington,    N.    C. 

N.  C,  Washington — Comrs.  Beaufort 
county  will  sell  $100,000  bonds  Jan.  la. 
to   build   bridges.     C.  P.   Aycock,  chmn. 

.>eb.,  Omaha — The  city  council  deferred; 
for  one  week  action  on  a  resolution  of- 
fered by  Mayor  Smith,  proposing  to  en- 
ter into  a  contract  with  Howard  Har- 
dington  &  Ash,  Kansas  City,  for  the 
preparation  of  designs,  plans,  drawings 
and  general  estimates  on  a  proposed  free 
bridge  across  the  Missouri  river  between 
Omaha   and    Council    Bluffs. 

.\.  J.,  Trenton — The  State  Highway 
Commission  announced  that  it  had  defin- 
itely decided  upon  the  location  of  the 
new  bridge  over  the  Raritan  River  con- 
necting Perth  Amboy  and  South  Am- 
boy.  Estimated  cost  of  construction,  $2,- 
700,000. 

\.  J.,  .\tlantic  City — The  Board  o£ 
Chosen  Freeholders  has  se<4ured  per- 
mission from  the  Board  of  Commerce 
for  the  Navigation  of  the  State  of  New 
Jersey  and  from  the  War  Department  of 
the  Federal  Government  to  eliminate 
draw  spans  in  the  Beach  Thorofare  and 
in  the  Great  Thorofare  bridges  on  the 
Pleasantville  Blvd.  The  county  will  pro- 
ceed at  once  with  extensive  repairs  to 
the   two   bridges. 

\.  J.,  Trenton — Location  of  the  pro- 
posed new  bridge  connecting  Perth  Am- 
boy and  South  Amboy  was  definitely  set- 
tled by  the  State  Highway  Comm.  A 
revised  estimate  required.  The  old  es- 
timate  being   $2,750,000. 

>'.  Y.,  Binghamton — This  city  plans  to 
rebuild  the  bridge  that  vaults  the  Hud- 
son at  an  estimated  cost  of  $1,000,000. 
J.    F.   O'Rourke,   engineer. 

>'.  Y.,  Groveland  (P.  O.  Groveland  Sta- 
tion R.  D.),  has  voted  $25,000  Bridge  and' 
Culvert    bonds. 

O.,  Akron^Detailed  plans  for  the  con- 
struction of  11  viaducts  over,  or  tun- 
nels under  the  railroad  tracks  between 
the  Center  and  S.  Main  street  crossings 
will    start   early   in   January. 

Ore.,  Portland — County  Commissioners 
contemplate  paying  $25,000  for  rebuild- 
ing of   the   Burlington  Bridge. 

6.,  Youngstown — The  General  Improve- 
ment Committee  of  the  City  Council 
considers  the  construction  of  a  high  level 
bridge  across  Mill  Creek  Park,  begin- 
ning at  W^arren  avenue  and  extending 
to  near  Bear's  Den  road.  Estimated 
cost,  $200,000. 

O.,  Youngstovm — The  city  council  has 
voted  to  issue  $16,000  on  bonds  for  the 
repair  of  the  Cedar  street  span  of  the 
East   Federal    street   bridge. 

O..  Cleveland — Law  Director  preparing 
to  take  legal  action  to  compel  the  Penn- 
."vlvania  R.  R.  to  proceed  with  the  elim- 
ination of  Eastside  crossings.  City  has 
agreed  to  advance  $600,000  toward  the 
work. 

O.,  Belmont  Co.  (P.  O.  St.  Clairsville) 
— Countv  Auditor  Arch  T.  Fogle  will  re- 
ceive sealed  bids  until  Dec.  27  at  noon, 
for  6  per  cent.  M.  &  N.  4  1-6  year  (av- 
erage) Bridge  coupon  or  registered 
bonds   to   the   amount   of  $18,000. 

O..  .4kron — Tentative  plans  for  a  con- 
crete bridge  of  ornamental  design  to 
span  the  Ohio  canal  on  the  Kenmore 
Blvd.  at  an  approximate  cost  of  $240.- 
000  have  been  prepared  by  the  countv 
enerineer.  The  roadway  will  be  30  feet 
wide  from  curb  to  curb  with  sidewalks 
on  both  sides,  each  10  ft.  wide,  and  the 
structtire   will   be   550   ft.   long. 

O..  Dayton — The  Conser-vancy  Board 
will  grant  the  request  of  the  county 
commissioners     that      the      raising     and' 


Dl  <  I  MMI.R    -">, 


niirt 


t"v  1,'.  nmd..  I.U.I  or  .1...  M'"!'",u'""n 
riu-  '•..nin.lHHl..n.i,.  .iiwl  il>«  CuiHoiviincv 
niKlii.MTH  liHV    bt-oii   roiK'hi'tl. 

An   ..l...'tl..n'w.n    ....   hol.l   I..    tlH-    .....jr     u- 

lAm.lH   ...   11...  ""...u.u  of   ♦Jun.ooo  ...HO 

b«.ntlM    \v..ru    il..r..iit.il    at    an    ..l.ulloii    on 

•'"o'lit:*.    ITnlrlo    MUllnir      K..nl    ';'.»" IV.  «•«- 

J.t,..,.|.  Chull.a.n.  I..  pn-JMil"  i.l.il.H  f'T 
•INU  It  Ni'«'l  l>il<lK«'.  K'  »»avi.  one  JOO  fl. 
•  HthiiurN  M.U..  U...I  ono  ISO  ft.  HWlnK 
I.  ,'in!  AL.u.t  $ir.0.000.  ni.l8  expi-ul  to 
I...    .nil...!    .'inly    In   .liimiiiry. 

Out.,  \rtluir  The  Miiiilclpttllty  <>f  Ar- 
tlnir  will   vol..  i.M  $:tr..tHio  by-UiwH  for  ro- 

Or.'..  I.li...  <•«».  (!•■  «>•  Mn.l...i).  will  of- 
tor    J.'.ii.tH.o    Koiul    iiiid    MiUlB''    I'oiid.M 

•J  r.,  «-oliiiiil>lii  .^liit^-  Highway  Com- 
nilssU.n  consiihrs  llio  conMlr.i.'tlon  of  the 
Saiiu..-  Kiv.r  I..Wln.«.  uIh..  tho  Con^arcs 
and    til."    Wiit.-i.'..    Klv.»r   brld^'os. 

s  <•..  Columbia  Ul.liland  county  su- 
peiVis.us  will  .r.rl  l.rldye.     S.  H.  Owens. 

MipjlVisol'.  .  ,  

S.  I).,  II.-IvI«Ut»'-  rians  have  been  yom- 
nlelfd  foi-  a  n..w  brldK'o  which  is  to  be 
constrncied  across  Whito  river.  s"Ulh  of 
Bclvldere.  11  ll.o  bids  are  not  satis- 
torv  tho  .omniissioners  of  .lackson  .;oun- 
tv  xMU  th...u.s..lv.s  i.ut  in  the  bridge, 
which    will   cost    thousands   of   dollars. 

'IVnii..  KiioxvllU— loOO.OOO  Is  needed 
for  viaducts  and  bridges  to  be  construct- 
ed for  this  city,  according  to  Com- 
missioner   N.    B.    Kuhlman.  . 

AViiMh.,  Kverett— County  Kngineer  F. 
G  Togtmcier  was  ordered  by  the  County 
Board  of  Commissioners  to  inake  a  sur- 
vey for  new  overhead  crossing  oyer  the 
Chicago.  Milwauke."  and  fe't.  Paul  R.  R. 
tracks  from  Cascade  View  avenue  to  the 
Summer  Iron  Works;  also  to  make  a 
survey  and  map  of  the  location  of  the 
^outh'end  of  the  Snohomish  River  bridge 
at  Snohomish.  Temporary  repairs  will 
be    made    on    the    Glenwood    Road    No.    1 

^"AVn^h.,  Colfnx— Tn  an  interview  Sena- 
tor Hall  stated  that  growing  sentirnent 
for  constru-  tion  of  state  highway  bridge 
would  probably  culminate  in  construc- 
tion of  ■!  bridges  by  State  during  coming 
vear  The  proposed  bridges  receiving 
«erious  consideration  are  across  Pond 
Oreile  Driver  at  Newprtt,  across  Colum- 
bia at  Pasco,  and  across  the  Snake  at 
Ppntnl   F6rrv 

Wjush..  Vancouver— Permit  to  construct 
toll  bridge  across  Columbia  at  Cascades 
has  been" asked  by  ^Vashington  and  Ore- 
gon corporation  represented  by  Judge 
Miller   at    hearing   before   U.    S.    engr.    at 

^°AVl9.?  Maiiston— .Tuneau  county  board 
voted  a  county  and  state  aid  read  con- 
struction program  for  1921  of  $12  825^60. 
«:urfaclng  of  various  reads.  A.  v.  KOD- 
Tnson,   New   Lisbon,   Wis.,   Comr. 

AVis..  I.a  Crosse— La  Crosse  county  soon 
lecaives  bids  building  Smith  A^alley 
bridge  ''4  ft.  wide,  concrete,  to  have  two 
45  ft  spans,  on  S'tate  highway  21.  Camp- 
bell twp.  About  $17,000.  J.  Hintgen. 
comr..  Wis.  Hgwy.  Com  Madison,  engr. 
AVIS..  Neilsville— City.  Pme  Valley  twp. 
and  Clark  co.  having  plans  prepared  for 
■'.>4  ft  rein.-con.  bridge.  20  ft.  roadway, 
with  sidewalks,  over  Black  river  Abt. 
$100,000.  J.  H.  A.  Brahtz.  409  Metro- 
politan.  Opera    House     Bldg.,     St.     Paul, 

^^Av"^,^pf^cott  —  Prescott  Bridge  Co. 
having  plans  prepared  for  450  ft.  steel 
bridge.  24  ft.  wide,  to  replace  ferry,  over 
Wis.,  and  Washington  co..  Minn.  About 
$125,000.  Toltz,  King  &  Day,  1410  Pio- 
neer   Bldg.,    Ct.S    Paul,    Minn.,    engrs. 

Wis.,  AVIseonsln  Rapids— City  plans  to 
build  500  ft.  rein.-con  bridge,  52  ft. 
wide  over  Wisconsin  river  on  Grand  ave- 
nue. About  $210,000.  Wisconsin  Hgwy. 
Comn.,  Madison,  engrs. 


P  U  D  L  1  C     \V  O  R  K  S 

tho  Col  irado  SprlriKH  LiKhl,  Ileal  and 
l-ow.  r  Coiiipaiiy  ban  UKre.-.l  to  chanKeH 
and  h.w  inHtallutlodM  of  Htrei-i  IlKbt  n 
Hald  illv.  w.-Mi  of  ,\l..fiiiiiieni  Crck.  Co.ii- 
puny   iMut   work  oi.   ih.,  m.jw  projirjini. 

K-iiK.,  Kiinr.-»lH.roii«;h  Lrban  U  Mtrlct 
CoiiM.ll  IM  <;onMld.riiiK  tho  poKMlblllly 
and  coHt  of  provldInK  Ihi;  town  with 
el., .in.  liKhl  by  uhIiik  Iho  wat.^r  over 
ih..    \\<lr    lor    KenoratlnK    uurpoHuH.    CHll- 


LIGHTING  AND  POWER 


Cal.,  MnrvsvlUe — Electroliers  be  a.=i- 
tablished  at  the  intersection  arches  ;n 
the  downtown  section  of  the  city. 

Colo.,  Colorado  Sprlnics — According  to 
Commr.    of   Public   Works   and   Property 


h..    W.lr    lor    KenoratlnK    i)urpoiiu«,    e 
Hiati'd    lo   '•(.Ml   :i,i;oo    p.)undM. 

III.  SlolUu*  NVal.r  and  MkIU  Com- 
mltt...  waM  autl.orl/..-.!  to  ord.M-  new  Ml. 
llKl.lM  U.Htall.Ml  on  i:ith  avenue,  road 
appr  .11.1  ln^,  ih.-  riv.r  road,  n.-ar  jh.- 
h'lrv.  .Mt.,r  i.li'til.  and  ""  2:!rd  avenu.j.  b..- 
iw.-el.  Tlh   and   xtl.   Hlre.jlH. 

Inal..  Ulolimonil  I  iiimedlato  repalrH  ar.: 
n.'.'.l.  d  at  lb.'  .Miml.lpal  llMht  plant, 
'[•U,-  .Ir.iwInB  uv  of  Hpe.in.;atlniiH  for  I  he 
luiin.l.itlon,  wiring  an<l  piping  for  ll.e 
i,,.w    mrl.ltw    will    l.e    nnderlakeii    s"''n. 

yUxHH.,  IMUsll.-hi-  According  I''  ,^^-  A; 
Whlttl.'S.'V,  mi.iiag.T  of  the  I'lttsfleld 
plant,  the"  company  will  sp.^nd  $1,000,000 
f.>r  the  Improvem. lilts  within  the  next 
live  y.-ar.s  I.:nlargeme!it  of  the  power 
slatl.Mi    to    cost    $100.(100  „    ^        , 

.Ma-M.,  Iloston— Fred  T.  Ley  &  Co.,  Inc., 
M  .Milk  str.'.-t  Hoston,  were  low  bidders 
for*  installing  an  underground  electric, 
light  s.Tvic.'  lo  Lion  Hou.ve,  now  under 
construction  at  Franklin  I'ark,  at  $1,- 
■>  1)  •> 

iMIfh..  Mulr — The  Gardner  Lighting  Co. 
of  Mulr,  was  given  franchise  for  fur- 
nishing I'ewamo  with  electric  light. 
The    village    will   have   X5   street   lights. 

Minn..  St.  I'nul — Ramsey  County  Com- 
missioners appropriated  $2,000  for  the 
construction  and  maintenance  of  electric 
lights  on  the  White  Bear  road  from  Kei- 
lar  pkwy.   to  Maple  street.  _ 

i»lo.,  HIairstown,  is  considering  voting 
on    Flectric    l>ight   bonds. 

.\eb..  lllcknuin,  will  shortly  offer  $2,000 
KIcctric    Light    bonds.  .      ^        „. 

X.  J.,  Trenton — ^According  to  Commis- 
sioner Page  it  is  planned  to  improve 
Trenton's  lighting  system  at  a  cost  ot 
$25  000.  Plan  includes  the  installation  or 
large  arc  lamps  at  all  street  intersections 
and  the  smaller  lamps  placed  along  tne 
streets     between     intersections. 

X.  y.,  Boro  Brooklyn — The  Public  Ser- 
vice Commission  issued  a  final  order 
authorizing  the  Kings  County  Lighting 
Company  to  issue  $2,000,000  8  per  cent 
cumulative   preferred   capital   stock. 

N.  Y.,  Xew  York  City — The  Croker  Na- 
tional Fire  Prevention  Engineering  uo., 
•'2  W  30th  St.,  New  York  City,  were  low 
bidders  for  furnishing,  delivering  and 
installing  conduits,  cables,  wiring,  pro- 
tector frame  and  appurtenances  in  the 
Manhattan  Central  Offlce. 

O..  Salem — The  A  power  house  and  12 
miles  of  transmission  line  (66,000  volts) 
will  be  constructed  for  the  Salem  Light- 
ing Co.  Day  &  Zimmerman,  architects, 
Philadelphia,   Pa. 

Okla..  Nash,  is  contemplating  voting 
on  $15,000  Electric  Light  System  bonds. 
Okla.,  Guymon  —  An  election  was 
held  Dec.  21  to  vote  the  issuance  of 
Light  and  Power  Plant  bonds  to  the  amt. 
of    $35,000.  ,  ^  , 

Out.,  Hamilton — It  has  been  proposed 
to  issue  $5,762,990  Civic  Gas  Plant  bonds. 
Pa..  Sharon — The  United  National  Gas 
Co  will  extend  gas  mains  to  Brookfield 
twp.  About  2  miles  of  pipe  will  be  laid. 
Tex.,  Hou.ston — The  Southwestern  Tele- 
graph and  Telephone  Co.  will  submit 
improvement  plans  to  the  city  soon. 
E     C    Pike,   district   engr. 

'Tex.,  Kanser — The  Retail  Merchants 
\ssn  will  provide  funds  for  15  blocks 
of  white  way  in  this  city.  It  is  esti- 
mated that  the  system  can  be  installed 
for  $2.50  a  front  foot. 

AVnsh.,  Seattle  —  Federal  Telegraph 
Co  will  construct  four  wireless  stations, 
one  at  Palo  Alto,  one  near  Portland, 
Ore.,  one  near  San  Diego  and  one  near 
Los  Angeles.     Project  will  involve  $o00.- 

\Vash.,  Salem — According  to  Attorney 
Harzog  of  the  Great  Northern  R.  A.  a 
huge  power  plant  will  be  erected  at  the 
foot    of    Lake    Chelan.  „„,.,.„,      , 

Wash..  Seattle — Board  of  Public  ^^  orks 
approved  the  plan  of  City  Supt.  of  Light- 
ing J  D.  Ross  to  equip  four  of  the  14 
boiler's  at  the  Lake  Union  Steam  Plant 
with   stokers  at  a   cost   of   $150,000. 

AVash..  Seattle — It  was  decided  at  tho 
finance  committee  meeting  to  offer  $1.- 
005.000  worth  of  Minicipal  Light  Ex- 
tension bonds  for  sale,  so  that  the  pro- 
ceeds  may  be  used   to  continue   work   at 
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the   Cellar   Klver   proj.-.l,   th.;   I>ake  IJnIon 
Ht.-ain     plant    iiikI     for    <»tiier      fxtenalon 

\\  U.,  Steven*  I'oint — City  council  poHt- 
pori.d  orii.  Ht.  light.  nyB.  until  l'J2l. 
C'harl.H   .Sclun.k,  clim.  comm.   of  'oiincll. 

A\  In.,  Odhkoah  -Ready  for  bIdM  Hoon 
for  .!orn.  Ml.  Itft.  nyn.  <JonM.  engr.,  Will- 
iam A.  IJac-hr,  2013  Peoples  Ga«  Light 
■.nil  C(.k.!  Co..  122  S.  MlchlKan  ave.,  Chl- 
(UKo;  :'03  iKhtH.  William  B".  Porath,  chm. 
Hd.    of    I'nb.    WkB..    $7.'.. 000. 


FIRE 


.Vrlx..  I'hoenl.t — .\  recent  election  ap- 
proved of  bontlH  for  purchase  of  flre  ap- 
paratuH  and  building  fire  station,  $65,- 
000. 

Ark..  Little  Ilnck — Fire  department 
will  iiiirchase  a  $12,000  triple  combina- 
tion lire  apparatus  for  Engine  Hou.se  No 
1    In    the    early    i>art    of    1021. 

Canada,  Kant  Kildonnn,  .Man. — An  is.m)«' 
of  $15,000  Fire  Hall  bonds  wa.s  voted  on 
at   an    election    held   on    Dec.    4th. 

111.,  Albany — Meeting  is  to  be  held 
soon  for  the  purpose  of  organizing  a  fire 
department   company. 

III.,  Belleville — By  the  acquisition  of  a 
new  ladder  truck  the  fire  department 
of  Bellevlle,  111.,  becomes  entirely  mo- 
torized. The  city  now  has,  besides  the 
ladder  truck,  two  motor  hose  cars  ana 
a  chief's  run-about  with  light  flre-flght- 
ing   equipment. 

Intl.,  Indianapolis — City  has  authorized 
$400,000   Motor   Fire    Equipment   bonds. 

lo^va,  I>e.s  Moines — Kelsey  L.  Walling 
of  the  Iowa  Ins.  Service  Bureau,  has 
published  an  eight-page  illustrated  re- 
port on  the  Manhattan  Oil  Plant  fire, 
and  consents  to  furnish  members  espe- 
cially interested  who  will  write  him  for 
a  copy.     Des  Moines,  Iowa. 

Mass.,  Langmeadotv — Fire  department 
was    recently    organized. 

Mo.,  Sikeston — A  recent  election  re- 
sulted in  favor  of  issuing  Fire  Equip- 
ment  bonds   to    the   amount  of   $25,000. 

Mont.,  Ryegate — A  fire  department  was 
recently  organized  in  the  city  of  Rye- 
gate,  Mont.,  and  apparatus  has  been 
purchased  for  the  members'  use.  Rye- 
gate  is  now  the  county  seat,  and  witn 
the  addition  of  an  adequate  water  sup- 
ply and  fire-fighting  apparatus  it  is 
expected  tht  the  city  Vvill-  grow  m  siz«» 
and   importance. 

X.  J..  Gloucester  Heights — The  corner- 
stone of  a  new  fire  house  for  Gloucester 
Heights,  N.  J.,  was  laid  with  a  <^treet 
parade  and  other  ceremonies.  The  fire 
company  was  organized  this  year.  The 
building  is  to  be  24x36  ft.  and  con- 
structed of  concrete,  ^he  work  is  to 
be  done  by  the  members  '^urin.^  their  lei- 
sure   time. 

X.  J.,  South  Amhoy — Protection  Engine 
Company  Is  now  without  apparatus, 
their  only  piece,  an  old-fashioned  steam- 
er, having  become   unserviceable. 

X.J..  East  XeT*-ark — The  firefighters  of 
tliis  borough  are  urgiii.c  the  mayor  anit 
council  to  purchase  modern  fire  appara- 
tus to  supplant  the  present  antiquated 
vagons. 

Ky.,  Frankfort — Construction   of  storm 
water  and  sanitasy  sewers  contemplated. 
X.   Y„  Leicester — Town   is   without  any 
adequate  fire-fighting  apparatus. 

X.  Y..  3Ionnt  Vernon — Organization  of 
fire   companv  is   contemplated. 

X.  Y..  Ll^-lngston  Manor — Election  will 
soon  be  held  to  vote  on  proposition  to 
raise  money  by  taxes  for  the  purpose  of 
furnishing  fire  protection. 

X'.  Y..  Vnlon — New  fire  alarm  system 
has  been  voted  by  board. 

X.  Y..  HamburK — Town  needs  new  fire 
apparatus. 

O..  Massillon — Members  of  the  city 
council  and  city  officials  have  deter- 
mined that  station  No.  3,  located  in  State 
St.,  needs  a /new  fire  truck  after  a  de- 
monstration of  the  one  now  in  use  at 
that  station.  The  department  has  asked 
the  council  to  purchase  a  new  motor 
truck  for  that  station.  R.  H.  Hickok 
is  safety  director. 

O..  Ravenna — At  the  December  meet- 
ing of  the  city  council  the  city  purchas- 
ed a  fire  purrip  at  a  cost  of  $12,850  de- 
livery to  be  made  in  90  days. 
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O.,  Clevrlaud — Oirv  l)oard  of  lontrol 
authorized  the  expr'.uli  r-i-.-o  of  Jfib.ripii  fur 
Ave  ToO-saUon  motor-driven  combination 
hose  and  pumping-  engines,  three  new- 
motor  hose  caia  .>ao  iriiok,  7.i"iii  uk  i  ot 
Are  hose,  and  48,197  feet  of  underground 
lead  cable  for  Are  alarm  purposes. 

O.,  .Vkrou — The  fire  department  will  re- 
ceive its  first  expansion  since  190S  when 
the  new  No.  9  station  opens  on  Dodge 
avenue  soon  after  the  first  of  the  vear, 
according  to  Fire  Chief  Mertz.  Fire 
Chief  Mertz  states  that  to  give  the  city 
adeiiuate  protection  at  least  five  addi- 
tional   stations    are    needed. 

O.,  Kenton — An  inspector  from  tii<^ 
bureau  of  inspection  of  the  .State  Fire 
Marshall's  office  will  be  here  to  inspect 
tile  rire  department  and  see  a  demon- 
stration of  the  new  motor  tire  truck  so 
as  to  determine  if  lower  rates  can  bo 
established  for  insurance.  Two  motor 
trucks  were  purchased  some  time  ago 
but  there  has  been  considerable  discus- 
sion  concerning   the   purchase. 

O.,  Vounesto^vn — The  council-  at  the 
last  meeting  transferred  from  the  muni- 
cipal fund  $4.uuu  for  the  purchase  of 
additional  fire  hose  for  the  department. 
This  resolution  was  passed  under  sus- 
pension of  the  rules  as  there  has  been 
a  delay  in  the  purchase  of  the  fire  hose 
appropriation  which  was  made  some 
time   ago. 

Ore.,  Portland — $128,000  Fire  Depart- 
ment construction  bonds  autliorized. 
$150,000   Fire    Dept.    bonds   also. 

Ore.,  \orth  Powder — An  election  held 
Nov.  10  resulted  in  favor  of  issuing  Wa- 
ter and  Fire  Protection  bonds  to  the 
amount   of   $7,500. 

Pn.,  Harri.<«l>urs' — City  Council  "has  ap- 
propriated $9.U00  to  pay  for  repairs  to 
fire  apparatus  and  fire  houses. 

Pa.,  Reynoldsville  —  The  question  or 
motorization  and  motor  pumpers  will  be 
considered   at  a  meeting  to   be  held  Dec. 


I*a.,  .^lereer — East  End  Hose  Company 
has  raised  over  $2,000  for  the  purchase 
of   fire   truck. 

Pa.,  Belle  Vernon — Volunteer  firemei* 
are  endeavoring  to  raise  the  sum  of  $10.- 
000  for  a  modern   motor  fire  truck. 

Pa..  Middletown  —  Liberty  Fire  Co. 
is  raising  money  for  a  combination 
pumper. 

Pa.,  Swedeland — The  Volunteer  Fire 
Company  No.    1   was   organized   recently. 

Pa..  E^dwardsville — Council  has  decided 
to  purchase  300  feet  of  rope  for  fire  de- 
partment. 

Tenn.,  Memphis — Plans  to  install  the 
t-wo-platoon  system  in  the  fire  depart- 
ment on   Januarv   1,   1921. 

Tex.,  Ha.Ilett8ville — A  new  piece  of  mo- 
tor apparatus  has  just  been  received 
by  the  fire  department  of  the  ctiy  of 
Hallettsville,    Texas. 

Utah,  Tooele — Voted  on  Nov.  3  on  $15.- 
000    Fire    Department    bonds. 

■Wis.,  Menoiiionie — Has  authorized  $12  - 
500   Fire   Equipment   bonds. 

"W'.  Va.,  AVarrvood — Entire  village  was 
threatened  by  recent  fire  owine:  to  low- 
pressure    of    water   and    lack    of   pumper. 
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Of!..  \\  ilminKtnn  Work  on  the  moij 
ern  port  terminal  at  the  Lobdell  tract 
will  be  started  by  the  Board  of  Harl)or 
Comnassioners  early  in  the  spring.  The 
project  will  involve  an  expenditure  of 
$1,600,000. 

Kla„  JaekMoiiville — City  is  considering 
issuing  $l.mM»,(imi  of  terminal  and  $175.- 
000  of  drainage  bonds.  J.  S.  Bond,  chair- 
man   city   commissioners. 


MISCELLANEOUS 


Kia.,    Jaek.<4oiiville 

175.000    dock    bonds. 


-Will    vote    on    $1.- 


.\la.  Kanett — Lanett  Cotton  Mills  and 
I^angdale  Cotton  Mills  are  having  con- 
siderable park  and  planting  work  done 
under  the  supervision  and  -direction  of 
K.  S.  Draper,  landscape  architect,  Char- 
lotte,  N.   C. 

Cal.,  .Stockton — .\   special   election   will 

be  held  on  .Jan.  11  for  the  purpose  of  is- 

■uiing   bonds  amounting   to   $1,500,000   for 

■he     realization    of    the     Calaveras     flood 

ontrol    project.      A.   C.   Oullahan.   mayor. 


«a..  Caraenville  —  Franklin  countv 
drainage  district  has  issued  $25,000  of 
t;  per  cent  semi-annual  $1000  demonina- 
tion    drainage    bonds. 

<ia..  Lafayette — W.  A.  TCnlo,  manager 
Consolidated  Textile  Corporation.  ha» 
retained  12.  S.  Draper,  landscape  archi- 
tect, Charlotte.  N.  C..  to  plan  develop- 
ment   of    grounds    of    his    new    residence. 

la.,  Vinton — Election  soon  to  vote  $45.- 
000  bonds  for  water  and  electric  im- 
provements.    X.  A.  Klingaman,  city  elk. 

In.,  Itoekwell  flty — Drainage — Bd.  Su- 
pervisors Calhoun  Co..  rejected  bids  re- 
ceived No.  30  building  D.  D.  245  K  B 
Dixon,    aud. 

Ida.,  (aldAvell — Canal.  Power  Irriga- 
ition  dist.  eleition  Dec.  20  voted  on 
$215,000  bonds  to  line  several  miles  of 
side  hill  canal,  with  concrete,  also  build 
cement  head  gates  and  purchase  dra^ 
line    dredge.      F.    L.    Evans,    secy. 

Ida.,    Bits    1-o.st    River    Irra.    nist. —    (P 

O.     Mackay)     has     voted     $20.ooo     Irriga- 
tion   bonds. 

111.,  Kankakee — Is  contemplating  is- 
suing $l,>o.000  public  improvement  bonds. 
Iiid..  Indianapolis — Plans  are  being  per- 
fected to  complete  the  flood  prevention 
work  started  in  1916.  Plans  call  for  re- 
taining walls  on  the  east  bank  of  the 
river  from  the  bridge  of  Kingan  &  Co. 
south  to  Morris  street,  and  improvements 
and  additions  to  the  intervening  bridges 
The  flood  extension  work  will  cost  nearly 
$2,000,000.  Frank  C.  Lingenfelter  Citv 
Civil    Engineer. 

Mich.,  Detroit— Hazard  Mfg.  Co.  low 
DHklcr  tor  furnishing  the  Police  Dent 
with  IS. 000  ft.  or  four  conductor,  lead 
encased  parkway  cable  at  $203  per  thou- 
■'^'^"'i.feet.  Schmied  Coal  &  Lumber  Co, 
of  Detroit,  low  bidder  for  furnishing 
Board  o.  ^^  ater  Comrs.  with  rough  fir. 

Mich.,  Battle  Creek— Voted  $90,000  ath- 
letic park   bonds. 

MIm.,  Bate»i'«-ille — Ditches:  Sub.  Dist 
No  1  Indian  Creek  D.  D..  Panola  Co. 
had  plans  prepared  by  Morgan  Eng  Co 
engrs.,  Goodwyn  Institute,  Memphis' 
Tenn.,  building  6  miles  open  ditches  to 
reclaim  3.200  acres.  Work  involves  82,- 
.)Oo   excav.     About   $30,000. 

\.  C,  Swan  Qnarter — Dredgin.g — Hyde 
,  ;«^:.^-  -  plan-''  to  issue  $393,000  bonds, 
half  of  which  is  to  pay  for  -svork  already 
done  and  balance  for  new  light  dredep 
work.      J.   A.   Leigh,   chn. 

>'•  v.,  Boro  Bron.x — Committee  of  Fi- 
nance approves  of  issuing  special  rev- 
enue bonds,  $14,710.  for  purchase  and 
erection  of  tree  guards  on  Grand  blvd 
and   Concourse.     Odih.    of  Parks.  Bronx. 

X.  v.,  .Xevr  Vork — City  adopts  reso- 
lution providing  for  $65,000  issue,  for 
dredging  slips  adjacent  to  pi'^rs  in  East 
and    North    Rivers. 

O.,  Canton — City  engineers  planning  a 
system  of  boulevards  along  West  Creek. 

O.,  Canton — Bids  on  $365,000  in  bonds 
are  being  taken  to  Jan.  3.  the  proceeds 
to  be  devoted  to  straightening  and 
dredging  the  Nimishillen  creek  here 
The  city  engineer  is  W.   E.  Saur. 

O.,  Toledo — An  ordinance  was  passed 
providing  for  the  issuing  of  bonds  for 
park   purposes  to   the  amount  of  $14,00o. 

O.,  Zanesvillr — Council  passed  ordin- 
ance for  the  issuance  of  bonds  of  $200.- 
000  for  the  purpose  of  acquiring  and 
improving  park  lands  and  plavgrounds 
in  this  city  by  the  board  of  park  comrs. 
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Oklu.,  Uklahoiiia  <  ley — ..\ n  appropria- 
tion ot  $55,001)  for  till-  i)urposo  of  mak- 
ing repairs  on  the  reservoir  dam  and 
strengthen  the  east  bank  just  below  the 
by-pass  spillway  was  recently  passed  bv 
the  city  commissioners  of  (Jklahoina 
Cit.y,  Okla.  Twenty  thousand  dollars 
will  be  spent  In  raising  the  embankment 
adjoining  the  diverson  dam,  whch  was 
severely  threatened  during  the  last  Mood 
Twenty  thousand  dollars  more  is  refjulr. 
ed  to  raise  the  rip-rap  on  the  embank- 
ment West  of  the  main  dam.  ,\nd  $15  000 
will  be  used  in  protecting  the  conduit 
trom  being  undermined,  bv  strengthenng 
the  east  bank  just  below  the  by-o.iss 
spillway.  " 

Okla.,  Kalrview-— An  election  was  held 
Dec.  (  to  vote  the  issuance  of  park 
bonds    to    the   amount   of    $15,000 

^  «Mt.,  Toronto  —  The  Toronto  Harbor 
Commission  now  have  plans  ready  for 
extending  the  harbi>r  improvements  from 
\\  oodbine  avenue  to  the  eastern  citv 
limits.  ■' 

Ont.,  Ottawa — Conveyance  of  the  oil 
products  of  the  Mackenzie  River  basin 
to  Behring  Sea  by  pipe  line  is  a  project 
tor  which  sanction  will  be  sought  by  i* 
bill  to  be  considered  by  parliament  at 
the  approaching  session.  The  proposed 
pipe  line  would  be  laid  from  the  Mac- 
kenzie River  to  the  Vukon  River  sys- 
tems. 

Ont.,  .St.  Thomaa — A  by-law  providing 
for  the  issuance  of  $233,000  debentures 
for  the  erection  of  a  concrete,  earth  and 
slip  dam  across  Kettle  Creek,  and  for 
improvements  to  the  water  works  de- 
partment, will  be  submitted  to  ratepay- 
ers Jan.  3.     City  clerk.  W.  B.  Doherty. 

Ont.,  Miniico — A  proposition  to  issue 
park  bonds  to  the  amount  of  $14  000 
will  be  submitted  to  the  voters  at  an 
election    on    Jan.    1. 

Ore.,  Enterprise  —  Northern  Pacific 
Construction  Co.,  wants  prices  and  de- 
scriptions of;  Rooter  plows,  road  drags 
road  graders,  two-wheel  scrapers  four- 
wheel  scrapers,  dump  wagons,  dump  cars 
motor  trucks,  steam  shovels,  stone 
crushers,  screening  plants,  stone  un- 
loaders,  stone  spreaders,  air  drills,  road 
le-v-elers.  subgade  machines,  gasoline 
rollers,  steam  rollers,  scarifiers,  concrete 
mixers,  small,  forms  for  curbs  and  gut- 
ters, sidewalk  forms,  culvert  forms  re- 
inforcement fabric  for  concrete  pave- 
ments, concrete  pavements,  concrete 
tampers,  loaders  for  concrete  mixers 
batch  boxes,  reinforcement  bars,  tunnel' 
forms,  wheelbarrows,  shovels,  picks  con- 
crete carts,  steam  drills,  stone  and'  sand 
screens,  stone  and  sand  elevators,  sand 
elevators,  sand  washers,  black  powder 
dynamite,  fuses,  asphalt  street  tools  as- 
phalt i)lants.  portable,  trucks,  trailers 
tractors,  diaphragm  pumpm,  backfiller 
machines,  n  anila  rope,  concrete  hoisting 
towers  wire  rope,  water  tanks,  portable 
field  ofl^ce  buildings,  picks  and  shovels, 
tfench  excavating  machines,  air  com- 
pressors,  portable,   concrete   chutes. 

Porto   Rico,   Arerilto — Sealed    proposals 
will    be    received    by    Jose    Adorno     Mu- 
nicipal   Secretary,    until    Jan.    31,    9    a  m 
for    the    purchase    of    $592,000    5    1--^    per 
cent.    12   1-2   yr.   av.   Municipal   bonds. 

Te.-K..  fialveston  Co.  (P.  O.  Galveston), 
will    offer    $220,000    Causeway   Warrants. 

Tex.,  Freeport,  has  voted  $133,000  6 
per  cent.  2-19  yr.  sr.  Levee  bonds  which 
will   be  offered  about  January   1st. 

Tex.,  Ballinser — Representatives  from 
20  towns  in  Runnels.  Coke.  Tom  Green 
and  River  counties  will  organize  a  Col- 
orado River  Irrigation  Association  and 
formulate  plans  leading  to  the  erection 
of  a  huge  dam  across  the  Colorado  in 
Coke  county.  Survey  of  project  was 
prepared  by  Captain  Stanley  of  Dallas. 

r^.T^^",  <^'^'»n»'n<'  —  County  Engineer 
u  hiteaker  is  working  out  drainage 
plans  for  the  building  of  West  Buffalo 
Creek. 

Wash.,  Seattle — Citizens  -will  vote  in 
March  on  a  bond  issue  not  exceeding 
$400,000  for  the  purchase  of  a  site  for 
additional    plavfields. 
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Contracts    Awarded 


STREETS  AND  ROADS 


*  Vlii.,  lllrniliiKhniii  A  oMit i-jii't  wun 
iiwarili'il  In  ilii  iMJiiii  ('dhmI  nii'tloli  Co. 
Ii>r  $1.11.'.  for  iIh'  piivlnK  of  Tiiith  Ave., 
So\ith.  l>«'t\vr«ii  JStli  ami  L'!Mh  Sis,  II.  N. 
l-iowtlrv  wti.s  iiwiinli'tl  a  ciuuiMi't  I'or  tlic 
liavliiK  o(  I'Slh  St.  Iium  lllli  n.  IJlh 
AVf.s,.    North.    I'm-   $:.,mil'..".o. 

•.Vrl«.,  'riu'Koii — Cimirai't  awarded  to 
till'  W  I  .■<t  Cua.Mi  ('(Mi.uriutlon  Co.,  ol^  Tuc- 
son, lor  ILMDa  s(i.  yds.  of  W'arrenite- Ul- 
tiilitliif  piivrinout.  on  4  in.  conoretn  foun- 
dation. 

•fill.,  >l«Hi<>Mlo  Conti'art  awarded  to 
Standard  I'axing  I'o.,  for  J.lli.s  sq.  >ds.  of 
Warrrnilf- Hit  uli  tliic  on  -J  in.  concrete 
I'ounda  t  ion. 

■'('III.,  I, ON  .ViiKt'l**" — I'ity  let  contract 
jiavinu  Ciidaliy  avc.  involvinK  •")60  cu.  yd. 
excav..  I.;!!!;  ft.  sliajiinvr  roadbeds  and 
lO.ei'.'i  s<|.  ft.  ■{  in.  \\  illitc  pavoiuent,  to 
LaRana  l^Jind  Co.,  Consolidated  liealty 
Hldfc'. 

•liil,,  IjOH  AneeleH — Janss  Investment 
Co.,  Metropolitan  Bldg..  will  ;,r»de  and 
oil  streets,  construct  cement  curbs  and 
sidewalks,  lay  gas,  water  and  sewer 
mains  in  their  60  acre  subdivided  tract 
on  L.+1S  Feliz  road  and  Vermont  avenue. 
Cost  to  exceed  $10.0(10.  Work  will  be 
done  tiv  d;iv  labor  under  supervision  of 
\V.    H.    Tuck,   en^rr. 

•Cal.,  liON  AiiBoIe.«i — AVilliam  L.  Riley 
awarded  contract  for  the  construction  of 
improvement  on  52d  street  as  follows: 
Houph  trradins  to  grade  at  6  rents  per 
sq  .ft.  finishing  grade,  oiling  and  roll- 
ing at  7  cents  per  sq.  ft.,  cement  side- 
walks. L':!  cents  a  s(|  foot,  cement  <'urb. 
To  cents  per  lineal  ft.,  concrete  gutter, 
33    cents   per   s<i.    ft 

♦Cal.,  Los  AiiKciett — Clyde  S.  Verge 
awarded  contract  for  improving  streets 
at  23c  per  s<|.  ft.  for  rough  grading.  7c 
per  sq.  ft.  for  finishing  grade,  oiling  and 
rolling,  75c  per  lin.  ft.,  for  cement  curb. 
2r>c  per  sq.  ft.  for  cement  sidewalks,  35c 
per   sq.    ft.    for   concrete    gutter. 

*Cal.,  Los  Ansreles — Roger  Bros,  award 
contract  for  paving  Lark,  Ellen  and  Mer- 
ced streets,  southwest  of  Covina.  at  $57,- 
I'OO.      The  distance  to  be  paved.  2  1-2  mi. 

*Klu.,  Tniniia — Board  of  Public  Works 
lets  contract  for  Ashley  street  improve- 
ment   to    Holwell   &  Owens   Co. 

*Ia..  Marshalltown — The  Wright  Con- 
strui-titm  Co.  of  Des  Moines,  awarded 
contract  for  six  miles  of  concrete  paving 
on  highways  of  Marshall  County,  at  $2.17 
a   sq.    yd. 

*III.,  Quliicy — Fr?nk  Rees.  Quincy,  111., 
awarcled  cf)ntract  for  the  following  im- 
provements of  Sth  street:  4,200  sq.  yds. 
of  Portland  cement  concrete  pavement: 
3,100  linear  feet  of  Portland  cement  con- 
crete curbing,  integral  with  the  pave- 
ment. 070  lineal  feet  prepared  fibre  mat- 
rix and  bitumen  expansion  joint  filler. 
l.SOO  cu.  yds.  excavation  grading  and 
preparing   subgrade.      Total    cost   $19,739. 

*Iinl  ,  Owen  Co. — The  commissioners 
have  let  the  contract  for  the  E.  W. 
Rucker  road  to  M.  K.  Hanna  of  Bloom- 
ington.   Ind.,   at  $6,295.65. 

*Ind..  Pulaxki  Co. — The  contract  for 
the  Dillard  Berryman  road  was  let  to 
John  Featherstone  of  Winamar  at  $15,- 
9S'.'. 

•lud.,  tiihelbyville — Richards  and  Law- 
son  Co.,  Shelbyvile.  awarded  contract 
for  furnishing  signs  to  be  placed  at  all 
street    corners    at    3    cents    a    letter. 

*KaiiN,  KniLxas  City — H.  A.  Hepler,  700 
W.  12th  St.,  in  market  for  10-ton  3- 
wheel    road   roller. 

•Ky.,  Co^itiRton — Comm.  Pub.  Wks.  let 
contracts  building  6-lS  in.  sewers  in  27th 
St.  and  Oecoursev  Ave.,  to  E.  J.  McKen- 
na,  Covington.  $22.S6S  and  $7,276  respec- 
tively; Madison  Ave.,  to  W.  Metzel,  Co- 
vington.   $6.S34. 


vMuMM.,  (  h«-liifa  ('oiilract  awiird<;d  to 
Warii'ii  liro.M.  Co.,  of  BoHton.  MaMH..  for 
77<!i  .tq  jar<lM  of  Warronlii- HI  tiilithic 
I  ■•.Miirfailng. 

'>lnMM.,  >orlhiiiii|>ton — City  let  con- 
ii-aci  liiiildln^;  I  wiory  brick  and  concr. 
pumping  Htalion,  .'.."lO  ft.  10-ln.  vltr.  pipe 
llix'  and  2S,'>-ri.  10  In,  c.  1.  pipe  lino  with 
MianholeH,  cover.s,  etc.,  to  l>.  A.  Sullivan, 
Paradise    Hd.       .Mioiit    $15,000. 

•,Mlrh.,  Hlver  Koiik* — -Village  let  con- 
tract building  rein. -con.  siimii  for  sew- 
iirage  HyMein,  Involving  1.150  cu.  yd.  ex- 
cav., 2.S0  cu.  y<l.  rein. -con.  and  10  1-2 
ton.H  .stu-el.  to  Boston  &  lOrrlnglon  Ce- 
ment Const  r.  Co..  lo.s  Buhl  BIk.,  Detroit. 
.Mionl  iJii.iiiMi  .Noted  I  tec.  2. 
^  'Mleh..  Ilaiiilrniiiok  (Detroit  P.  O.)^ 
Village  let  contract  furnishing  and  lay- 
ing 3.S70  ft.  6  In.  c.i.  watermains,  etc., 
to  .1.  .\.  McDace,  40:!6  Fairview  Ave., 
Detroit.      About    $25,000. 

'Midi.,  Detroit. — City  let  contract 
building  Si\  Mile  ltd.  Sewer,  Sect.  5, 
from  Lumkin  to  Omira  Aves.,  and  Sec. 
li.  Omira  to  Third  .Wes..  to  J.  Porath,  ::i' 
.McC.raw  Blilg.,  $4  IS, 000  and  $354,114  re- 
spectively; Sect.  7  from  Third  to  Lin- 
wood  .Wes.,  to  W.  Blanck  &  Co.,  827 
Ford    Bldg..   $239,117. 

*Mont.,  lliitte — A.  Carlson,  of  Colum- 
bus, awarded  contract  by  state  highway 
commission.  jM-oject  No.  134,  three  miles 
of  gravel  road  in  Sweetgrass  County,  at 
$35,000. 

•X.  C,  Charlotte — The  Elgin  Motor 
Sweeper  Co.  was  awarded  contract  for 
a  inotor  driven  street  sweeper,  at  $7,350. 

*X.  C,  Maiden — Town  let  contract 
building  4  mi.  water  mains,  one  100,000 
gal.  standpipe,  deep  w-ells,  pump  houses, 
etc..  and  3  sewerage  disposal  plants,  to 
Iliggins  &  Goforth,  Charlotte.  About 
$100,000. 

*.\ev.,  Carson  City — John  Ross.  Yering- 
ton,  aw'arded  contract  for  concrete  cul- 
verts and  gravel  surface  for  a  portion 
of  the  state  highw-ay  system  in  Douglas 
county  from  a  point  l.Sl  miles  north 
of  Minden  to  a  point  .45  miles  north  of 
Minden.     Work   to  cost  $7.9S9. 

*»b.,  Onutlia — Moberly  Brick  Co.,  of 
Moberly,  Mo.,  awarded  contract  bv  Chas. 
I'^.  Fanning  for  furnishing  brick  at  $1.37 
a  sq.  yd.  for  the  paving  of  Leavenworth 
St.,  from  48th  to  fiOth  sts.  The  stretch 
of   paving   involves   18,000   sq.   yds. 

*.\.  J.,  Trenton  —  John  H.  Hurley 
awarded  contract  for  building  the  con- 
(^rete  retaining  wall  on  the  approach  to 
Miry  Run  Bridge  on  the  back  road  be- 
tween Hamilton  Square  and  Windsor,  at 
$6,195. 

*X.  v.,  Dnnilee — The  contract  for  the 
construction  of  the  state  road  between 
Dundee  and  Wayne  has  been  let  to  the 
T^ane   Construction   Co. 

*0.,  Ka-st  Cleveland — City  let  contract 
building  sewer  and  culvert  to  Terrace 
lid.  between  Taylor  Rd.  and  Hastings 
.\ve.,  to  T.  Marro,  Illuminating  BLdg. 
Cleveland.   $16,501. 

*0..  Cincinnati — Contract  for  the  im- 
jirovement  of  the  Glendale  and  Milford 
road  have  been  awarded  to  the  Gradi- 
son  Construction  Co..  on  a  bid  of  $153.- 
941.80. 

*Okla.,  Oklahoma  City — City  let  con- 
tract paving  1st  street  from  '^''estern  to 
Francis  avenues  and  Francis  avenue 
from  Main  to  2nd  streets,  1  1-2  in.  sheet 
asphalt  on  1  in.  binding  course  on  6  in. 
concrete  base,  to  Western  Paving  Co.. 
518-19    Terminal    Bldg..    $25,959. 

*R.  I.,  Proviilence — Contract  for  Fed- 
eral Aid  Pro.iect  awarded  to  Powers 
Brothers,  of  Brockton,  on  their  bid  of 
$40,000. 

*Tex.,  El  Paso — Contract  awarded  to 
El  Paso  Bitulithic  Co..  of  El  Paso.  Tex., 
for  21.307  sq.  yds.  of  1  1-2  in.  M'arrenite- 
Bitulithic  pavement  on  5  in.  concrete 
foundation. 

•Tex.,  Tillshoro  —  Brown  &  Root  of 
Taylor.  Tex.,  awarded  contract  for  grad- 
ing, surfacing  with  gravel  and  constr;)':- 
tion     of    drainage     structures    upon     the 


Irine-MurtenH  and  the  Irene-Cor«lcana 
roadM  In  the  Irene  Special  Road  DiJJincl 
.No.   S.  f<ir   total   of  |«4,270. 

•'!'««.,  Ilailns — Coiinly  romrH.  of  Lamb 
Co.  let  contract  for  road  conntruction 
of    26     milcH    of    highway.    $44,300. 

♦I  Inh,  Malt  Lak«-  City — <;ity  let  cont. 
paving  1.500  ft.  2lHt  Ht.  from  Fire  Hta- 
tlr)n  to  13th  Ht.  !•:.,  42  ft.  wide,  7  In. 
plain  concrete,  to  Campbell  Bldg.  Co., 
Newhonse    Hblg.,    $33,352. 

•Va.,  Kiehmonil  Dept.  of  Piildlc  U'kJi. 
awarded  contracts  for  .street  work  to  ij. 
S.  Luck  for  $1.H6.'!.  grading  Virginia  St., 
Cluatwood  and  DriHroll,  for  $1,180— to 
gravel  I'nion  .St.,  NV.  10.  (barter.  Grano- 
lithic curbing  and  guttering,  $3,842.  F. 
J.  MiGuire  for  $8.9HS,  Wlllite  paving 
Linden  St.  Paving  .Morris  St.  to  T.  J. 
McGuire,  $2,996. 


SEWERAGE— SANITATION 


*Cal.,  Calexico — City  let  contract  co.t- 
structing  10,417  ft.  6  in.  vitr.  sewers, 
etc.,  to  H.  H.  Peterson,  Calexico,  $16,- 
837. 

*FIa.,  Key  AVest — City  council  approves 
ol  contract  with  the  Ulen  Contracting 
Corp.,  of  New  York,  to  make  a  prelim- 
inary survey,  plans  and  estimate  of  cost 
of  a  complete  sewer  system. 

*Iowa,  llellevue  — -  The  city  council 
awarded  contract  to  Hammen  -  Kraus 
Construction  Co.,  Spencer,  la.,  $67,305 
for  new  sanitary  sewer. 

*In«l.,  Indianapolis  —  Contracts  were 
awarded  as  follows:  Local  sewer  in 
Buckingham  Dr.,  Columbia  Constr.  Co., 
at  $3,176;  local  sewer  in  Belmont  ave., 
to  Sheehan  Constr.   Co.,  $13,392. 

*iMich.,  River  Rouge  —  The  Boston- 
Earring  Cement  Construction  Co.,  of 
Detroit,  were  awarded  contract  for  sew- 
er sump  for  the  village  of  River  Rouge, 
at  $3,625.  Reinforced  concrete  sump  40 
feet  long  by  21   ft.   wide,  26  feet  deep. 

*\.  J.,  Roselle — Carmine  Guerriero.  of 
Garwood  awarded  contract  for  the  con- 
struction of  a  sewer  in  Stockton  ave.,  at 
$1,408. 

*X,  .1.,  Paterson — Hoad  &  Decker.  Ann 
Arbor,  Mich.,  has  the  contract/ for  the 
new  water  works  system.  / 

*0.,  Akron — Crano,  Darrow  &  Lom- 
barclii.  Akron.  O.,  awarded  contract  for 
construction  of  sewer  in  Margan  street, 
S-in.   diameter,   at   $2,624. 

*0.,  Ea.«t  Cleveland — A.  Marra  of  the 
Illuminating  Bldg.  has  the  contract  for 
a  sewer  and  culvert.  M.  V.  Garrett,  East 
Cleveland,    engineer. 

*Tex.,  Eastland  —  Janes  Contracting 
Co.,  awarded  contract  for  sanitary  sew- 
ers 6  in.  to  12  in.  and  storm  sewers 
36  in.  to  60  in.  appr.  $185,000.  J.  A. 
Wright,  city  engr.  W.  Lander  .city 
manager. 

*Tex.,  Fort  Worth — The  contract  for 
tiie  construction  of  two  storm  sewers  on 
Evans  avenue  ^was  let  to  the  Wills  A: 
Tyson   Constr.   Co.,   $5,000. 

*Tex. —  E.  K.  High  was  awarded  con- 
tract  for   sewer   on   La   Branch    st. 

*ltah.  Salt  Lake  City — City  let  con- 
tract building  sewers  in  Sth  street  south 
to  Los  Angeles  &  Salt  Lake  R.  R.  tracks, 
and  in  Sth  street  west  to  Redwood  road, 
involving  28.367  ft.  8-21  in.  vitr.  and  530 
ft.  24  in.  c.i.  pipe,  to  R.  L.  Campbell,  Salt 
I>ake    City.    $200,168. 


WATER  SUPPLY 


*>Iioh..  s.-»gina«'  —  Contract  for  con- 
struction of  steel  pipe  lines  and  rive"- 
crossing  at  Holland  ave,.  awarded  to 
Gillespie    Contracting   Co. 
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•O.,  Akron — Drave-Doryle  Pump  Co. 
awarded  contract  for  furnishing?  motor 
driven   centrifugal    pumps,    at    $y,200. 

*0.,  Clevelnnd  • —  Malliieson  Alkali 
Works,  25  W.  43d  street,  New  York  City, 
awarded  contract  for  supplying  liijuidi- 
fled  chlorine  gras  for  Division  of  AVater, 
at  Sc  per  pound,  or  a  total   of  $4.S0O. 

•Pa.,  Philadelphia — Municipal  contracts 
approved  by  Mayor  Moore  were:  Eastern 
Machinery  and  Equipment  Co.,  $7,50!) 
for  furnishing:  sluice  gates  for  Qusen 
lane  filters;  Dunlap  Printing  Co.,  13,15), 
furnishing  indexes,  printed  blanks  and 
forms,  bureau  of  water:  McAvoy  Vilri- 
fied  Brick  Co..  $3,00o.  furnishing  brick 
for  Lardner's  Point  and  Torresdale  pu:^i- 
ing  station;  W.  P.  Mackenzie  Co..  $2,100, 
furnishing  generator  set  <'or  Wenrz  farm 
pumping  station,  and  Albert  AiLl-^ima-i, 
$1,100,  furnishing  printed  form?  etc.. 
bureau  of  water. 


BRIDGES 


*Ia.,  :>lniich(>!iter  — -  Delaware  Co.  let 
contract  building  rein-con.  deck  ribbed 
arch  bridge,  to  have  two  87  ft.  spans. 
26  ft.  roadway  and  two  5  ft.  sidewalks, 
to  Miller-Fifleld  Constr.  Co.,  L.  &  J. 
Bank    Bldg.,    Waterloo.    $43,988. 

•La.,  .Xe'w  Orleans — Railway  Commis- 
sion building  gulf  coast  bridges.  Con- 
tracts awarded  to  the  American  Bridge 
no.  Estimated  costs  are  $1,334,000  and 
$3,422,000. 

•Mich..  Lansing — Murray  &  Fremont, 
Bad  Axe.,  Mich.,  awarded  contract  for 
constructing  bridge  Xo.  321501  in  Huron 
oounty,  McKinlev  Twp.,  crossing  Pigeon 
River,   at   $14,000. 

♦Minn.,  Grand  Rapids — E.  T\'.  Coons  Co. 
•it  Hibbing,  awarded  contract  for  build- 
ing a  stone,  steel  and  concrete  bridge 
across   Pokegama    Lake,    at   $191,779. 

»0..  Dayton — Bridge  to  cost  $225,000 
to  be  erected.  Contracts  for  the  sub- 
structure of  this  bridge  awarded  to 
Yander  Co..  Indianapolis.  Ind.  Super- 
structure awarded  Dec.  IS. 

•Okla.,  La^vton — Comanche  Co.  let  con- 
tract building  bridges  and  culverts,  to 
Boardman  &  Co.,  Oklahoma  City.  About 
$39,000. 

•AVyo.,  Cheyenne — R.  M.  Tempi eton  of 
Thermopolis  awarded  contract  for  con- 
struction of  a  reinforced  concrete  bridge 
across  the  Big  Horn  River  at  Thermo- 
polis.     Estimated    cost,    $70,000. 


LIGHTING  AND  POWER 


*Ind.,  Indinnnpoli.o — Contract  a'^varded 
to  J.  D.  Lyon,  by  Board  of  Public  Wks.. 
to  take  charge  of  all  improvements  and 
repairs  at  the  city's  electric  light  and 
repair  plant. 

received  a  contract  for  construction 
plant,  principallv  boilers,  in  .■•onnec'')on 
with   the  Queenston  development. 


*lnd.,  Indlnnnpolin — A  bond  issue  of 
$400,000  to  cover  the  cost  of  the  motor- 
ization of  the  Indianapolis  fire  depart- 
ment, was  sold  by  the  civil  city  to  the 
Meyer-Kiser  Company,  on  a  bid  of  par 
with  interest  at  5  1-4  per  cent.  The  only 
other  bidder  was  the  Indiana  Trust  Com- 
pany, which  offered  to  buy  $100,000  of 
the  bond  issue,  maturing  in  1937,  1938, 
1939,  1940  and  1941,  at  par  and  bearing 
5  1-4  per  cent  interest.  The  bonds  will 
mature  at  the  rate  of  $20,000  annually, 
beginning    January    1,    1922. 

•Ind.,  Fort  >\'nyne  —  The  Gamewell 
Telegraph  .Alarm  Company  of  Newton 
Upper  Falls.  Mass.,  will  be  awarded  con- 
tract for  installing  a  new  flre  alarm  sys- 
tem in  the  city  at  $23,947. 

•O.,  Cleveland — The  White  Co.,  Cleve- 
land, O..  awarded  contract  for  furnisn- 
ing  and  delivering  one  3  1-2  ton  truck 
for  the  division  of  flre,  Dept.  of  Public 
Safety,  at  $.'>.240.  The  Seagrave  Co.,  of 
Columbus,  O.,  for  furnishing  and  de- 
livering flre  7."iO-gal.  motor  driven  com- 
bination hose  wagons  and  pumping  en- 
gines for  the  division  of  flre,  Dept.  of 
Public  Safety,  at  $56,557.  The  Robinson 
Fire  .\pparatus  Mfg.  Co.,  St.  Louis,  Mo., 
for  furnishing  and  delivering  three  au- 
tomobile hose  wagons  for  the  division 
of  fire,  Dept.  of  Public  Safetv,  at  $23,inij. 
Thf  Safety  Insulated  Wire  &  Cable  Co., 
Chicago.  111.,  for  furnishing  and  deliver- 
ing approximately  48.197  ft.  underground 
lead  cable  for  the  division  of  flre  alarm 
system,   Dept.   of   Legislature,   at   $20,053 


MISCELLANEOUS 


*\i'\..  Mobile — J.  .\.  Gilbert  of  Mobile 
awarded  contra^^t  for  driving  test  piles 
and  setting  up  borings  on  the  Island  of 
Blakelv  on  the  east  sideof  Mobile  River. 
Test  p'les  $S  per  foot  each  driven  foot. 
Wash   borings,   $4.25   each   set. 

*ral..  R»ddlnir — The  Happy  Valley  Tr- 
rl"'ation  Di  =  t.  has  been  authorized  to 
r>all  5>n  pleft''^"  to  vote  $150,000  more  of 
hripfis  for  comniotion  of  the  system.  The 
entire  svstem  involves  an  expenditure  of 
$765,000. 

*Md..  Palt'more — The  Bethlehem  Ship- 
building Ci^rnnration  awarded  contract 
fnr  t^e  rena."r«  to  the  'Tollera."  at  $9,200. 
Brprlcjpn  Sbipbuilding  Co.  for  repairs  to 
"Tolosa  "  nt  S?  075.  The  Baltimore  Dry 
T^rir^k"!  cj^^nh'-'iding  Co.  for  Gorce.  at 
SfiiS  and  the  Independent  bridge  at  $1.- 
326. 

*Xe»T  Jersey — Bid''  were  ooened  on  Oc- 
tober '^n  i9-?0.  for  the  build'ng  of  a  dtm 
and  ot'ier  -^vork  in  connection  with  the 
Wanaque   Dam   of   the  North   .Tersey  Dis- 


trict Water  Supply  Commission.  The 
work  consists  of  building  an  impounding 
reservoir  of  ll,ouu,000  gallons  capacity 
on  th-j  AS'anaciue  River,  and  an  earth  dam 
about  1000  feet  in  length.  Work  on  this 
project  win  retiulre  85,000  cubic  yard'.H 
of  excavation,  about  16.000  cubic  yards 
rock  excavation,  and  there  will  also  be 
about  29,000  yards  of  concrete  to  be 
placed.  Mr.  W.  H.  Gahagan  of  Brooklyn, 
N.  Y.,  has  been  .awarded  this  contract. 
We  are  informed  that  he  was  not  the 
lowest  biddt^r  but  he  received  the  job 
because  he  had  ready  to  put  on  the  job 
tirst-class    equipment   and    organization. 

•X.  J.,  Elizabeth — The  mosquito  exter- 
mination work  in  Union  County  In  ia21 
will  cost  approximately  $35,000,  accord- 
ing   to    the    Board    of    Freeholders. 

*0.,  Snnduaky — The  contract  for  dredg- 
ing the  harbor  has  been  awarded  to  the 
Central  Dredging  Co.,  621  Bangor  Bldg., 
(Mevoland.  Engineer  Capt.  W.  E.  R.  Co- 
vell,   420   Government   Bldg.,   Cleveland. 

•Pa.,  El  ft  Stiondnbursh  —  Borough 
council  awards  contract  for  reservoirs 
and  dam  to  the  Stewart  Construction 
Co.,   of   Earton,   $40,209. 

•Rio  Janerio  —  Pearson  Engineering 
Porporation  of  New  York  City  awarded 
contract  for  construction  of  port,  sani- 
tation facilities  and  paving  streets  In 
Nictheron. 

S.  C,  Charlenton  —  Jefferson  Con- 
struction Co.  received  contract  :^rom  H. 
F.  Barkerding  to  build  177-ft.  wharf 
and  slip;  later  to  erect  additional  build- 
ing. 

•Tex.,  Dalian — W.  .\.  Keene  of  Kan- 
sas City  was  awarded  the  contract  by 
the  City  Council  for  the  completion  of 
the  Lake  Penick  dam.  which  is  being 
built  by  the  municipality  at  a  cost  of 
around  $500,000.  The  former  contract 
on  this  dam  was  held  by  List  &  Gif- 
ford  of  Kansas  City,  but  was  forfeited 
recently  and   new   bids   asked  for. 

*Va.,  Richmond — Board  of  Public  Wks. 
approved  the  following  award  made 
by  Director  Trafford,  of  the  Public 
Utilities  Dept.  To  Jeffrey  Manufactur- 
ing Co.  for  two  coke  elevators,  amount- 
ing to  $6,325.  To  U.  G.  I.  Construction 
Co.  for  furnishing  and  erecting  parts 
for  hydraulic  operation  and  automatic 
control  for  the  water  gas  set,  amount- 
ing to   $10,250. 

•Wash.,  Seattle — Colussio  &  Erlckson 
low  bidders  for  building  two  earth  dams 
at  Swin  Lake,  at  $54,054:  for  hydraulic 
fill,  at  $54,954.  Hurley.  Mason  &  Co.,  low 
bidders  for  Firlands  Tunnel,  at  $5,750. 
MacRae  Bros.,  low  bidders  for  general 
contract  at  $157,486. 

♦"Wash.,  Aberdeen  —  Approved  of 
contracts  for  a  two-year-old  lease  of 
the  electric  dredge  Wash  No.  4.  from  the 
Tacoma  Dredging  Co.,  at  a  cost  of  $2,- 
500   per   month. 

•^Vash..  Seattle — The  contract  for  the 
construction  of  dams  at  Swan  Lake  was 
awarded  to  Coluccio  &  Erickson.  425 
Railway  Exchange  Bldg..  on  successful 
bids  of  $54,954  40  for  the  rolled  embank- 
ment contract,  or  $54,954.40  for  the  hy- 
draulic fill,  by  the  Board  of  Public  Wks. 


TOO   LATE   FOR   CLASSIFICATION 


BIDS  ASKED  FOR 
STi<F:i-'/rs  .\XD  uo.vns 

Ind.,    Princeton.  11    a.m..    Dec.    29 

For   the   constr.   of  a  stone  and   gravel 
road    in    Mont.     twp. — J.    H.    Armstrong, 
aud. 
Ind.,   Princeton.  11    a.m.,   an.    4 

Constr.     of    a    gravel     road    in    Barton 
twp. — J.  H.  Armstrong,  aud. 
Ind.,   Princeton.  11    a.m^   Jan.    4 

Building    a    road    in    Columbia    twp. — 
.1.  H.   Armstrong,  aud. 
Ind..  Princeton.  11  a.m.,  Jan.  4 

Bor  building  stone  and   gravel  road  in 
Center  twp.— J.   H.  Armstrong,  aud. 
Ind.,    Renfwelaer.  2    p.m.,    Jan.    3 

Constr.   of   a    highway   improvement   in 
Milroy   twp. — S*.    C.    Robinson,    aud. 
Ind.,    Rockvllle.  1    p.m..    Jab.    4 

CJravel     road     in     Washington     twp. — 
Ilalph   E.   Porter,  aud. 


Minn.,   Anstiu.  2   p.m.,  Jan.   5 

For   the   graveling  of   Fed   Aid  Project 
No.    .38. — O.   J.   Simmons,   co.   aud. 
Minn.,  St.  Panl.  10:.10  a.m.,  Dec.  27 

For  improvement   of  Hersey  ave.:   also 
Hamline    ave.:    and    on    Alaska    ave. — H. 
W.    Austin,    citv   purch.    agt. 
Minn.,    St.    Paul.  10    a.m.,    Jan.    3 

For  grading  and  curbing  in  culverts 
on  St.  Paul  and  Duluth  hgwy. — George 
Ries,  courthouse,  co.  aud. 

SEAVER.VGE 
Minn.,    Dnluth.  11    a.m..   Dec.    27 

For  constr.  a  sanitary  sewer. — F.  D. 
.\sh.  clerk. 

li(;hti\g  .\\d  power 

AVIs.,   Camp   Donelas.       4:30  p.m.,  Dec.  27 

For  furnishing  a  heating  system. — 
Henry  C.  Engels,  425  E.  Water  St.,  Mil- 
waukee.  Wis. 


BRIDGES 
AVash.,   XeTt'port.  2   p.m.,  Dec.   30 

For  the  constr.  of  a  pile  bridge  across 
slough  on  Dalkena  Ferry  road. — ^S.  M. 
McGree,  clerk  of  the  Bd.  of  Co.  Comrs. 

MISCELLANEOUS 
la.,  Rock'well  City.  10  a.m.,  Jan.  5 

For  joint  drainage  dist.  181. ^R.  B. 
Di.xon,    CO.    aud. 


WORK  CONTEMPLATED 


STREETS    .WD    RO.VDS 
Alta.,  Vauxhall — There  are  strong  pos- 
sibilities that  the  highway  between  Med- 
icine   Hat    and    Vauxhall    will    be    graded 
in    the    near    future. 


M  (EMBER    25.    1920 
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Tiffin  flushers 


A.   Reasons  For  Their  Success 


Any  one  of  these  reasons  is  enough  to  cause 
you  to  investigate  Tiffin  2-Motor-System  Street 
Flushers.  Together  these  reasons  furnish  in- 
disputable proof  of  the  greater  worth  of  Tif- 
fin Flushers, 

1 — The  upkeep  is  no  greater  than  any  flusher 
on  the  market,  yet  the  Tiffin  has  a  30  per 
cent  greater  capacity  for  WORK. 

2 — Built  complete  in  the  Tiffin  factories, — 
ensuring  a  harmony  of  operation  not  at- 
tainable where  the  truck  and  flusher  units 
are  built  in  separate  plants  and  later  as- 
sembled. 


3 — The  2-Motor-System  of  design  permits 
perfect  control  of  water  pressure  regard- 
less of  vehicle  speed  or  grade  conditions. 
Control  with  any  single  motor  system  is 
imperfect,  in  comparison. 

4 — The  flushing  tank  and  all  devices  are  de- 
mountable so  that  the  truck  proper  can  be 
employed  for  other  purposes  at  seasons 
when  not  required  for  flushing  as  in  the 
winter,  etc. 

Full   information  supplied  to   interested  city 
officials. 


The  Tiffin  Wagon  Co.,  Tiffin,  Ohio 
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.Me.\.,  (.'hihiisihiiii — Stale  ami  iimiiiciiial 
aiithcrities  ait-  luniemplaiinK  the  re- 
paving  of  the  streets  ot  the  city  oi  Chi- 
huahua. Although  no  eaU  for  bids  has 
yet  been  made.  Consul  Stewart  under- 
stanus  that  tliey  will  be  requested  in  the 
near  future.  Tlie  present  plan  enibraies 
the    paviny    of    r.OO.UOO    suuare    meters. 

111.,  Miirslialltowu — Now  taking  new 
bids  on  grading  South  6th  and  South 
lith  streets.  \\  ork  to  be  completed  by 
July  1.      Anne  M.   MeMahon,   eit.\    clerk. 

la.,  Biirllug'tou  —  City  will  resurface 
various  streets  with  asphalt  or  brick 
concrete  or  macadam.  K.  P.  Weinstein. 
city   clerk. 

In.,  luwn  City — Petition  circulated  for 
additional  jiaving  on  east  end  of  Mar- 
ket street  to  bridge  over  Ralston  creek. 
D.   T.    Davis,   city   clerk. 

la.,  Ufs  31oine8 — County  board  rejects 
all  bids  i>resented  on  the  river  to  river 
project  estimated  at  $250,000,  and  Car- 
lisle project  to  cost  the  countv  about 
$JOO,000.        Bids     to     be     readvertised     in 

Ky.,  W  ilinwre  —  Paris  item:  $75,000 
worth  of  road  bonds  is  for  sale  in  Bour- 
bon   county. 

Kiiu.<(.,  Kinney  Co. — E.  C.  Wenger  Is 
now  resident  engineer  on  Federal  Aid 
read  project  No.  22,  in  Finney  county. 
Headquarters  at  Garden  City,  Kan. 

Ky.,  l.,oiii»ivill(- — The  Dixie  Highwav, 
from  New  Albany  to  French  Lick  and 
^^■est  Baden  Springs,  is  ro  be  placed  In 
repair  by  the  Indiana  State  Highway 
Commission. 

Miis.s.,  ilo.stun — Commissioner  of  Pub- 
lic Works  proposes  making  sidealks 
along  Pleasant  Street,  Kast  Cottage  si. 
to  Stoughton  St.  and  Fargo  St.,  also 
Market  st.  Sidewalks  to  be  3  to  10 
inches  above  the  gutter  adjoining  in 
width    5    to    12    ft.    build    of    brick. 

Misis.,  Jaciviion  —  Before  the  adjourn- 
ment of  its  regular  monthly  session  the 
Hinds  county  board  of  supervisors  of- 
fered for  sale  a  $i'OO.oO(i  block  of  the 
million  dollar  bond  issue  recently  au- 
thorized for  road  improvement  work. 
Included  in  the  delegation  sent  b.\  the 
Director  of  Home  Affairs  to  demon- 
strate road  construction  in  the  Prefec- 
ture were  the  general  engineer  and  con- 
struction manager  of  an  American  man- 
ufacturing company. 

.\.  C,  Greensboro — The  majoritv  for 
a  2,000.000  bond  issue  for  good  road 
building  in  Guilford  county  will  be 
about   1,500,   it    is   estimated. 

-V.  J.,  \ewark— State  Highway  Com- 
mission accepts  Morris  county's  propo- 
sition to  build  a  two-and-a-half  mile 
section  of  road  between  Hanover  and 
Troy  Hills  next  year.  The  state  body 
asked  the  Morris  board  to  submit  plans 
for  the  work  and  said  the  county  would 
be  reimbursed  for  its  outlay. 

Ont..  Toronto — City  council  intends  to 
construct  asphalt  pavements  on  Hushton 
road  and  Wychwood  ave.,  at  a  total  cost 
of  $7,203,  and  concrete  curbings  on 
A\'ychwood   ave. 

Ont..  Toronto — City  council  intends  to 
construct  concrete  curbings  on  Glendale 
and  Mount  Royal  Avenues  at  a  cost  of 
11.941.  and  asphaltic  concrete  pavement 
on   Glendale   avenue   at   cost   of  $21,224. 

Ont.,  Toronto — -Hon.  F.  C.  Biggs,  min- 
ister of  Public  Works,  stated  that  the 
government  will  place  contracts  for  be- 
tween  100,000  and   150,000   tons   of  stone. 

>Inn.,  SiKlnnie.s  R.  M. — Bylaw  to  au- 
thorize the  borrowing  of  40,000  for  the 
construction  and  improvement  of  a  sys- 
tem of  roads  will  be  submitted  to  the 
electors  on  Dec.  21.  Secretary-treasurer, 
Peder   Forseng.   Ashern.  Man. 

Ont.,  Siniooe — Norfolk  county  council 
passed  by-laws  adding  several  miles  of 
road   to   the   county's   road   system. 

O.,  Canton— An  application  has  been 
made  to  the  county  commissioners  for  a 
paved  road  from  the  plant  of  the  Na- 
tional Fire-proofing  Company  to  Green- 
town.      Work   to   begin   this  spring. 

Tenn.,  Knoxville^ — A  Federal,  state  and 
county  highway  from  Knoxville  to  the 
North  Carolina  line,  by  way  of  Sevier- 
ville.  Gatlingsburg.  Fighting  Creek  and 
Elkmont  is  being  advocated  in  Sevier 
count.v. 

Tenn..  Colnmbia  —  Permanent  surfac- 
ing is  being  put  on  the  section  of  the 
new  Jackson  military  highway  between 
Ashtons  mill  and  the  Bear  Creek  turn- 
pike. 

Tenn.,  \nRhville — The  Weakely  coun- 
ty. Reelfoot  lake  win"  of  the  Memphis- 
to-Bristol  highway,  leaving  the  latter  at 


Huntington  and  ixitiiding  ihruUfc.h  Mc- 
Kenzie,  Gleason,  i)rcsden,  Martin  aim  m 
Keeiioot  i^ake  via.  L  nion  City,  'iroj  and 
Hornbeak,  (.)biou  countx',  is  already  un- 
der  i-onstriictioii. 

Teun.,  Gallatin  -The  engineering  corps 
for  the  Jackson  High\\a.\  comi)ieted  tue 
survey  fr<im  \\  est  MorcJand  to  Red  Boil- 
ing Springs   in   Macon  Co. 

Tenn.,  «.  olunilila — The  county  has  au- 
thorized tile  issuance  of  $300, UOO  high- 
wa>-    bonds. 

Te.\..  .MarMhall  —  Election  for  $20,000 
will  be  called  soon  in  the  City  of  Mar- 
shal to  pave  the  court  house  stjuare. 
Harrison  count.\-  will  assist  in  doing  tins 
work. 

Te.x.,  .%u!«tin — It  is  jiroposed  that  Tra- 
vis county  make  a  general  county  bona 
issue    of   $150,1100. 

Teun.,  PulnNkI  —  $350,000  bonds  have 
been  issued  tor  the  construction  of  new 
roads   in   Giles   county. 

Te\.,  Cass  lo. — \  oted  a  bond  issue  for 
$35,000.      including  state  and   tedeiai   .i 
will  make  $1>;5,(m)(i  for  good  roads  build- 
ing. 

Te.x..  Boiihain — Board  of  trade  will 
confer  with  ccimty  authorities  In  order 
to    repair    three    miles    of    road. 

Wis.,  Spartai  M.inroe  co.  Bids  in  Dec. 
IS  at  County  righway  Comrs.  office,  for 
shaling  roads  in  following  towns  in  co.: 
Xew  Lyme,  La  Fayette,  Angelo  and  To- 
niah.      Charles    .Milard,    co.    comsr. 

W.  \a.,  Charleston —Tile  state  road 
commission  states  that  the  good  road 
bond   issue  aincndment  i-arried. 

SKWKK  VtJK    4t    S.\MT.\TIO.\ 

.Minn.,  Keil  \^  inK — City  council  decides 
lo  build  Kast  5th  street  sewer.  City 
engr.,     William     (Jeisheker.       City    clerk, 

5.  T.    Irvine.      $12,298. 

>iinn.,  St.  Cloud — City  council  peti- 
tioned for  se\ver  and  water  mains  on  9th 
ave.  X.  from  9th  to  16th  streets  N.  .V. 
W.  Buckman.  city  clerk. 

.\el»..  Grand  island — Ordinance  passed 
for  creating  Sewer  Dist.  Xo.  62  and 
Xo.    63.      H.    E.    Clifford,    city    clerk. 

.\eb.,  Mlnatare — Council  decide  to  form 
main  sewer  district  and  S,571  of  10  to 
15-in.  cvitr.  clay  sewer  pipe  .with  2  cen- 
trifugal pumps,  gas  engines  and  electric 
motor.  R.  O.  Chambers,  city  clerk.  $40.- 
293. 

i<a.,  Xew  Orleans — Charles  J.  Theard, 
president  pro  tern  of  the  Sewerage  and 
water  board,  Xew  Orleans.  La.,  said  re- 
cently that  it  was  the  intention  of  the 
board  to  ask  the  constitutional  conven- 
tion to  allow  the  board  to  increase  it.s 
water  rates.  If  this  is  done,  it  is  said 
that  the  city  will  lie  relieved  of  the  an- 
nual approximate  appropriation  of  $500,- 
000.  as  the  board  would  then  be  self- 
sustaining. 

N.  C,  St.  Paul'.s — Attention  is  called  to 
the  official  advertisement  that  sealed 
proposals  will  be  received  by  John  S'. 
Butler,    clerk    and    treasurer,    until    Jan. 

6.  12  m.,  for  the  purchase  of  $125,000 
water,  sewer  and  street  improvement 
bonds. 

\.  J.,  Xewarii — Action  on  the  proposed 
sewer  in  Frelinghuysen  avenue,  in  New- 
ark, X.  J.,  which  is  intended  to  relieve 
the  danger  from  floods  in  that  section 
of  the  city,  has  been  postponed  by  Direc- 
tor Raymond  of  the  department  of 
streets  and  public  improvements  as  the 
leather  manufacturers  of  the  neighbor- 
hood informed  him  that  the  danger 
would  not  be  great  until  after  next 
March. 

O.,  Rroolilyn  Heights — An  extensive 
sewer  construction  program  was  adopted 
recently  by  the  county  commissioners  to 
form  two  districts  embracing  the  area  of 
27,000  acres,  including  Brooklyn  Heights, 
Parma,  Middleburg.  Independence  ana 
Brookpark.  Ohio,  lying  within  the  ■wa- 
tersheds of  Big  Creek  and  the  Cuyahoga 
river.  Other  districts  are  to  be  created 
as  soon  as  these  are  completed.  A  re- 
cent preliminary  survey  placed  the  cost 
of  the  se^ver  and  water  systems  of  these 
two  districts  at  $5,000,000,  which  will  be 
divided  between  the  county,  the  city  and 
the  benefited  propertv  owners. 
\V.\TER   SIPPI^V 

Miss..  AVinona — $60,000  water,  sewer, 
and  light  V)onds.  6  per  cent,  ready  for 
proposals    until   Jan.    4.    1921. 

Minn.,  Saulc  Center — .1,  F.  Cooper,  city 
clerk,  informs  us  that  no  action  has  been 
taken  in  the  matter  of  issuing  the  pn- 
l)osed    $60,000   waterworks   bond    issue, 

X.  J.,  Camden — James  H,  Long,  super- 
intendent of  the  Camden,  N,  J,,  water 
department,     is    working    out    plans     for 


iiurcasliig  the  city's  i  ure  arteMJaii  wal.  r 
supp.y.  and  it  is  e.xpected  that  at  le.i.s; 
5.11(111.11011  additional  gallons  of  water  will 
be  available  dally,  if  his  jiluns  are  fol- 
lowed out.  The  normal  consumption  of 
i'amden  is  12.5oo,o(io  galuns,  but  the  a-, - 
tual  capacity  of  the  pumps  is  about  2i' 
(100,0(10  gallons.  Jhe  city  recently  u'- 
c|Ulred  the  additldn  of  several  acres  of 
land  in  the  well  field,  and  tests  have 
shown  that  the  new  territory  is  produc- 
tive without  drawing  on  the  present 
source   of  supply, 

Ohio — The  I'pper  Sandusky,  Ohio,  city 
council  recently  employed  an  expert  en- 
gineer to  oppose  the  raise  of  rates  by 
the  Cpper  Sandusky  Water  Company  to 
determine  the  valuation  of  the  cost  of 
the  jilant.  The  officials  of  the  compair. 
claim  that  this  increase  of  rates  is  im 
perati  ve, 

HRIUGb:s 

3iiun..  i)uluth  —  City  conisrs,  ordrr 
wofiden  bridge  wrecked  and  fill  constr. 
at  59th  Avenue  west,  from  folk  Street 
to  Main  street.  J.  A.  Farrell,  comsr. 
East!  mate    $.s.437. 

.>iitin..  Little  l<''alls — Morrison  co.  Sur- 
vi  y  completed  by  Minnesota  State  Hgwy. 
Dept..  920  Guardian  Life  Bldg.,  St.  Paul, 
for  bridge  Xo.  3477  in  Two  Rivers  twp. 
over  Spunk  Brook,  B,  Y,  McXairv,  co. 
and. 

.Miuii..  St.  Paul — City  purchasing  agt,, 
11.  W.  Austin,  closed  No.  29  on  rein.  con. 
bridge  to  be  built  at  Cherokee  Heights 
Blvd.  Let  to  McManis  &  Tarnowski,  4N4 
Endicott  Bldg..  St.  Paul,  $15. 99s  (lump 
sum).  To  begin  constr.  as  soon  as  wea- 
ther  permits. 

.^lont.,  Livingston — Bids  rejected;  will 
readvertise  Jan.  3.  for  bridge  at  foot  ot 
^'ell()Wstone  street.  Bids  closed  Dec.  6. 
Harry  M.   Shelver,  city  clerk. 

Minn.,  Warren — Marshall  co.  Survey 
comjjleted  by  Minnesota  State  Highway 
Dept.,  920  Guardian  Life  Bldg.,  St.  Paul, 
for  Bridge  Xo.  347S  in  Marsh  Grove  twp. 
.\.    G.    Lundgren.    co.    and. 

>.  C,  Wilmington — City  council  au- 
thorized the  issuance  of  $150,000  bonds 
for  bridge  at  Smith's  creek,  and  improve- 
ment of  city  sereets.  also  fire  station  to 
be    erected. 

Tex..  Ste|tlien>ille — Constr.  work  on 
steel  bridges  and  concrete  culverts  is 
well  underway  on  the  Fort  Worth,  Ste- 
phenville  and  'Brownwood  public  high- 
way, and  will  be  rushed  until  completed. 


CONTRACTS  AWARDED 


STKF^KTS    AXD    ROADS 

'  VriK.,  Phoeiii.Y — Contract  for  the  con- 
struction of  1,523  sq.  yd.  of  Warrenlte- 
Bitulithic  pavement  on  4-in.  concrete 
and  2,426  sq.  yd.  of  Warrenite-Bitulithic 
pavement  on  2  1-2  in.  concrete,  awarded 
to    Warren    Bros..    Boston.    Mass. 

*Ala,.  Birmingham — City  commission- 
ers awarded  contract  to  Dunn  Construc- 
tion Co.,  Birmingham,  to  pave  section  of 
Tenth   ave.,   $4,115. 

*.\la.,  Florence — Contract  awarded  for 
construction  of  1,250  sq.  yd.  of  Warren- 
ite-Bitulithic pavement  on  crushed  stone 
foundation,   to   Southern   Roads  Co. 

*.\la.,  Birmingham — City  commission- 
ers awarded  contract  to  H.  M.  Bowdry, 
Birmingham,  to  pave  section  of  28th  St., 
$5,802.60. 

*Cal.,  Gridley — Contract  for  the  con- 
struction of  5,070  sq.  yd.  of  Warrenite- 
Bitulithic  pavement  on  Portland  cement 
foundation,  awarded  to  Clark  &  Henery 
Construction   Co.,   Sacramento. 

*Ga..  Savannah — County  commission- 
er? awarded  contract  to  Dixon  Contract- 
ing Co..  this  city,  to  pave  Port  Went- 
worth  road  near  Brampton  bridge;  con- 
crete:   $24,315.36. 

*Cal..  L.OS  Anereles — Contract  for  the 
construction  of  a  highway  from  Ingle- 
wood  through  Hawthorne.  6  mi.,  award- 
ed  to  Fred   Hoffman,  at.   $225,000. 

«Cal..  Dixon  —  Contract  for  the  con- 
struction of  21,333  sq.  yd.  of  Warrenite- 
Bitulithic  pavement  on  4-in.  hydraulic 
concrete,  awarded  to  Ransone-Randle 
Co. 

*Fla..  Tallahassee  —  Pensacola  Ship 
Building  Co..  Pesacola.  Fla.,  submit- 
ted lowest  bid  to  State  Road  Department 
($57,100)  for  construction  of  bridge  over 
Suwanee  river  at  White  S'prings:  steel 
truss:  reinforced  concrete  abutments, 
("has.    A.    Browne.    State    Highway    Engr. 
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How  many  bids  did  you  get  on 
your  last  call  ? 

Not  more  lli.iii  six,  most  likely.  I'rtjhahly  none. 
Why? 

I'ecau.se  ;m  ad  in  your  official  paper  is  not 
enouph.  Neither  is  a  notice  in  the  cngincer- 
inj^  papers  that  "Bids  are  asked  on  contem- 
plated work." 

Contractors  want  a  -more  detailed  description 
than  that  before  they  ask  for  plans  and  speci- 
fications. 

Put  youv  call  for  bids  in  the  Official  Advertis- 
ing cohnuns  of  PUBLIC  WORKS  and  you 
won't  be  tied  to  the  bids  of  local  men.  You'll 
get  a  larger  number  of  bids  and  can  choose 
one  within  the  engineer's  estimate. 

It  will  cost  you  only  $2  an  inch,  and  may  save 
\ ou  several  thousand  dollars  on  one  job. 

PUBLIC  WORKS 

243  West  39th  St.  New  York  City 


What  Kind  of  Work  do  YOU  do? 

Bridge  building?  l*ile  driving?  Work  on  docks? 
Raih"oads?   Coal  yards?   General  contracting  work? 

If  your  line  is  included  in  this  list,  here  is  a 

Flory 
Double  Friction  Drum  Engine 

that  will  suit  you  exactly. 

It   is    of   simple   rugged    construction,   and    is   built    to 

withstand  the  strains  that  a  contractor's  hoist  receives. 

Its  smoothness  of  operation  and  freedom  from  mechan- 
ical difficulties  make  it  a  money  saver  on  any  job  where 
time  is  an  important  consideration. 

Our  catalog  giving  full  information 
will  be  sent  on  request. 

S.  Flory  Mfg.  Co. 

Works:   BANGOR,   PA. 


New    York 
95  Liberly  St. 


Pittsburgh 
1st   Nafl  Bank  Bldg. 


Chicago 
Monadnock   Block 


Har*ford,   Conn. 
The   K.   B    Noble   Co 


PORTABLE    ELECTRIC 
AIR   POWER 

This  now  'WK-IJa"  .Sullivan  Air  Compressor 
is  independent,  except  for  the  electric  feed  wire. 

It  is  adapted  for  road  and  street  work  when 
electric   power   is   at   hanrl. 

The  horizontal,  standard,  hopper-jacketed 
WG-G  compressor  is  driven  by  short  belt  connec- 
tion to  an  electric  motor,  all  mounted  compactly 
on  a  substantial  steel  truck. 

Three  sizes,  120,  150,  215  cu.   ft. 
Get  Bulletin  3375-7 


SULLIVAN  MACHINERYCOMPANY 

122  SOUTH  MICHIGAN  AVE. 


CHICAGO,  ILLINOIS   U.S.A. 

Air  Comp««Mors.  Atr  Lift  Pu«np«.  Di»mnrt4  DnIU. 
All-H«mm#r  [>rill  S»i<rp^«ri.  Onll  S4>*l  Fur- 
n«c««.  Forrc  Hammer*.  Ir<mel*d  OmI  Cvttmr* 
Rock  and  H>mm*>»  DnIU:  Qu«>-nrmf  MKh.fvrtr 
Contraclera  lot   DtamofMl  C»r*   [>nlltn« 


r# 


HIGHEST    QUALITY    ASPHALTS 

Any  Melting  Point — Any  Ductility — Any  Penetration 

"PIONEER"  Expansion  Joint  No.  1  is  specified, 
recommended  and  used  by  those  engineers  and  con- 
tractors who  take  pride  in  their  work,  and  still  believe 
in  quality. 


RUBEROAD  CEMENT 

It's  New — It's  Different — Ifs  Efficient 

It  sticks  to  concrete  like  molasses  sticks  to  fingers. 
Repair  your  concrete  cracks  with  it.  Two  men,  a 
brof)m,   shovel  and   hoe  all  the  equipment   required. 

THE  PIONEER  ASPHALT  CO. 

LAWRENCEVILLE,  ILL. 
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HOLT 


^^  ^^^  /—A  PEORiA-srocKTON  L-A  ^^^^^^.^^^y  w       ^^ 


TRACTORS 


New   York  City  Purchased 
50  "Caterpillar"   Tractors 


^|^Si55^^'^ 


The  HOLT  Manufacturing  Company, 

INC. 

Peoria,  Illinois 

Spokane,    ^^'ash.  >;ew    York    Olfioe,   r>0    Church    St. 

Factories    at    Stockton,    Calif.,    and    I'eoria.    Illinol.s 


"Caterpillar"  Tractors  were  selected  for  snow  removal  work  by  the 
Xew  York  City  Engineers  because  of  their  endurance,  power  and  trac- 
tion. This  winter,  in  the  congested  business  districts  of  lower  Manhat- 
tan, the  traffic  will  be  kept  open  and  fire  danger  prevented  from  ice 
and  snow-covered  streets. 

Only  the  '"Caterpillar"  can  meet  the  severe  task  of  getting  to  work 
when  the  storm  commences,  cleaning  the  snow  faster  than  it  falls, 
bucking  deep  drifts,  ice  and  sleet,  day  and  night,  as  long  as  the  storm 
lasts. 

Street  Cleaning  Departments,  Township,  County  and  State  Highway 
Officials,  Public  Utilities  and  Industrial  Plants  can  depend  on  the  "Cater- 
pillar" for  snow  removal.  It  solves  this  problem  as  thoroughly  as  it 
does  in  road  building,  lumbering,  agricultural  and  industrial  service. 

Write  for  Bulletin  on  "Snow  Removal." 


CAtEMtftW 


TANKS 

We   have    for   prompt   shipment 

Nine    10,000    gallon    tanks    3-16    in.     shell, 
1-4  in.  heads. 

Three    10,000  gallon   tanks   1-4   in.    through- 
out.  Underwriter's  Label 

Two     17,500     gallon     tanks     7-16     in.     shell, 
1-2  in.  heads,  60  lb.   pressure. 

One  20,000  gallon  tank  1-4  in.  shell,  S-16  in. 
heads. 

All    Brand    New 

Also  a  large  stock  of  new  and  Used  tanks 
from  5  gallons  to  55,000  barrels. 

2^LNICKER  IN  ST.  LOUIS 

Bulletin   2&5   lists   many   items 
Send   for   a   copy 


FOR  SALE 


1    Biicyrus    .Steam    Shovel. 
2   Davenport   Locomotives — 18  ton. 
16  We<;tern    1-yard   Cars,  .36   in.   guage. 

1  No.  1  Austin  Trench  Excavator 

2  Potter  Trench  Machines. 

2  miles  of  4.5  lb.   Steel    Rails. 
2000  Ties. 
1   Koehring  Paver  and  Conveyor. 
1    Pump    and    Boiler. 
Pj   miles  of   2   in.    Pipe. 

SHEEHAN  CONSTRUCTION  CO. 

20-"  Holliday   Building 

INDIANAPOLIS,  IND. 


*3Iinn.,  Manterville  —  Dodge  Co.  let 
contract  building  Federal  Aid  Project 
200  (formerly  173)  involving  1  acre 
grubbing,  26,855  cu.  yd.  excav.,  38,518 
cu.  yd.  overhaul,  etc..  Job  2002,  State 
Rd.  6.  involving  18  acres  clearing  and 
grubbing,  40,000  cu.  yd.  excav.,  etc.,  to 
Cameron,  Jeyco  &  Co.,  Keokuk,  la.  About 
$.tO.OOO. 

*Mlnn.,  Aitkin — Aitkin  Co.  Contract 
let  to  O'Xeil  Bros.  &  Wilson.  Cutler, 
Minn.,  for  clearing  of  right-of-way  of 
F.  A.  P.  120,  State  Road  1.  at  $2,313.75. 
H.    E.    Beecher,   co.   aud. 

*Mioh..  Bessemer — Gogebic  Co.  Contr. 
let  to  William  Maki,  same,  for  hauling 
2,500  yds.  gravel  on  county  roads.  John 
Luxmore.  Jr.,  co.  aud. 

*Mo.,  Shelby\-ille — Shelby  Co.  let  con- 
tract grading  and  building  culverts  on 
1.1  miles  road  from  Hunnewell  westward. 
40  ft.  wide  to  C.  P.  O'Reillv  &  Co.,  624 
Wainwright  Bldg..  St.  Louis.  $27,201. 

*Ky..  Central  Cit>'  —  The  state  road 
commissioners  opened  bids  at  Frank- 
fort for  the  construction  of  the  Central 
City  and  Greenville  state  highway,  but 
on  account  of  a  hitch  in  the  Federal 
road  department's  approval  of  the  proj- 
ect no  award  of  the  contract  has  yet 
been    announced. 

*>.  !>..  Hillsboro — Trail  Co.  Contract 
let  to  W.  Tf.  Nnel  &  Co.,  Jamestown,  for 
10  miles  highway  in  county.  Gerhard  D. 
Olson,    county   aud. 

*.S.  C.  Oranjcohiirp — Orangeburg  Co. 
commissioners.  Hugo  Sims,  clerk,  nwarrt- 
ed  contract  to  .T.  1j.  Carroll.  .Anderson, 
to  construct  13  miles  sand-clay  road  on 
.\mbrose  Harwell,  div.  engineer,  Charles- 
ton. 5?.  C. 

*Tex.,  Daluererfleld  — •  Morris  Co.  let 
contracts  grading,  surfacing  and  drain- 
ing: d)  2.66  miles  Crortaw  Trail.  State 
Hif'hwav  ?,r,.  12  ft.  wide,  f?"!  10  6S  mill's 
State  Highwav  1.  12  ft.  wide,  to  C.  "W. 
Biireess.  710  Haines  avenue.  Dallas.  (1> 
$36,779,     (2)    $93,266;    both    including    10 


TREA&TTRY  DEPARTMENT,  Supervis- 
ing Architect's  Office.  Washington,  D.C., 
December  16,  1920 — Sealed  proposals  will 
be  opened  in  this  office  at»3  p.m.,  Janu- 
ary 27,  1921.  for  the  construction  of  the 
United  States  post  office  at  Santa  Fe,  N. 
Mex.  Drawings  and  specifications  may 
be  obtained  from  the  custodian  of  the 
site  at  Santa  Fe,  X.  Mex.,  or  at  this  of- 
fice, in  the  discretion  of  the  Supervising 
Architect.  Jas.  A.  Wetmore,  Acting  Su- 
pervising  Architect. 

BIDS    AVA.NTED    FOR    STREET    SIGNS 

The  City  of  Wyandotte,  Michigan,  re- 
quests bids  on  1,000  street  signs  for  68 
different  streets.  Bidders  may  specify 
one  or  more  styles  of  signs.  The  bids 
will  be  opened  at  8  p.m..  December  28, 
1920,  and  should  be  addressed  to  the 
City  Clerk.  The  right  to  reject  any  and 
all    bids   is   reserved. 

EDW.    C.    BRYAN, 

City  Clerk. 


per    cent    for    engineering    and    contin- 
gencies. 

BRIDGES 

*Fla.,  Talahas.see — It  is  expected  that 
the  I'cnsacola  Ship  Building  Co.  will  be 
awarded  contract  for  Sumannee  River 
bridge.      Their   bid    being   $57,000. 

^Minn.,  Grand  R:ipi<I.<<- — Tsaca  Co.  f^on- 
tract  let  to  E.  W.  Coons  Co..  230  Center 
sut)-t;rade,  incls.  ditches,  culverts  and 
bridge  No.  3445  on  Job.  No.  2004,  State 
Road  9,  from  point  1  1-2  miles  south  of 
Grand  Rapids  to  Intersection  of  town 
line  between  twp.  53.  range  26,  and  twp. 
54.  range  25.  Length,  7  miles.  H.  A.  Le 
Sueur,  highway  engineer. 

*Mlnn..  Grand  Rnpidn — Itasco  Co.  Con- 
tract let  to  S'trauss-Bascule  Bridge  Co.. 
Chicago,  for  Bridge  No.  3252  over  Mis- 
sissippi river,  Sec.  22,  Twp.  55,  Closed 
Dec.    7. 
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KIND  WORDS  from  (iOOD  FRIENDS 

\ii;an  much  momk  than  mkkk  I'Lkasant  comfi.i- 
mi<:n rs.  tiiky  (;ivk  a  i.ink  o.\  tiif:  vallk  oi  ywv.  aii- 
I'lci.K  I'KAisKi) 'iiiA'i'  Yoi;  (;a\  (;i;t  in  no othkk  way 

AM)    AI{K    INVAM :AI{I,I:    'If)    I'liOSPKCTIVK    HCYKHS 

TIk;  lcll(;r  1  roiii  wliicli  llic  lollowiiij^  (jiuolalion  is  taken, 
is  from  a  large  town  in  New  P^nglanrl,  and  sets  forth 
very  concisely  just  ahoiil  wliat  is  said  evcrywFiere  hy 
cvcryl)()(ly   in  the  water  dispensing  line,  who  has  used 

EMPIRE 

WATER  METERS 

" at  the  end  of  1919  we  were  using  approximately 

2,300.     Many  of  these  meters  have  been  in  use  more 
than  20  years  without  one  cent  of  expense  to  ourselves 
or  the  users.     It  is  certainly  a  pleasure  to  us  to  testify 
our  appreciation  of  the  EMPIRE  meter." 
Send  for  special  EMPIRE  catalogue  and  literature 

NATIONAL   METER   COMPANY 

299  BROADWAY,  NEW  YORK 


Established  1870 


BRANCHES   IN   PRINCIPAL   U.    S.    CITIES,   ALSO   WINNIPEG   AND   LONDON 


FILTERS 

Hypochlorite   Apparatus  and   Water  Softening   Planti 

The   New  York  Continental  Jewell   Filtration  Company 

General    Offices    and    Works:    NUTLEY,    H.    J. 
ill  West  Monroe  St.,  CHICAGO      New  Birks  BIdg.,  MONTRBAL 


NEWPORT  CULVERTS 

of  Genuine  Open  Hearth  Iron,  with  a  proper  admixture  of 
Copper  and  generous  coating  of  Spelter,  are  daily  making  new 
friends  and  substantiating  our  claims  for  superior  strength  and 
durability. 

THE   NEWPORT   CULVERT   CO.,    INC. 

641    West  Tenth   St.,   Newport,  Ky. 


1 

% 
J 
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A  Meter  Well  Bought  Is  Not  Half  Set 

We  believe  that  the  curb  is  the  only  logical  place  for  a  water  meter,  for  the 
following  reasons: 

A >Ieter  is  safe  from  frost  damage. 

B. — Meter  is  safe  froiy  tampering. 

C. — All  water  entering  property  is  registered  and  leaks  on  inside 

piping  will  be  promptly  repaired. 
D, — 7tleter  is  less  liable  to  damage  from  hot  water  backing  up  from 

range  boiler  when  located  at  curb. 
E. — Ordinary  curb  box  and  curb  stop  may  be  done  away  with  if  de- 

sired. 

There  are  a  lot  of  other  reasons,  and  meter  boxes  are  cheap.     Write  us. 


FORD  METER  BOX  CO. 


Wabash,  Indiana 
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DIRECTORY   OF  CONSULTING    ENGINEERS 

Engaged  in  Municipal  and  Public  Work 


ALVORD,  JOHN  W. 

BURDICK,  CHAS.  B. 

Consulting  Engineers 

Keportt,     InTestigationi,     Flans     and     Specifi- 
cations     for      Water      Supplies,      Water 
Purification,  Water  Power,  Sewerage, 
Sewage    Disposal 

Hartford  Building,  Chicago 


THE  AMERICAN 
APPRAISAL  CO. 

Milwaukee  New    Tork 

AutboritatiTc  Reports  and  Valuationa 
CoTering  Public  Utilitr,  Municipal. 
Mineral,  Industrial,  Commercial  ana 
Residence  Properties. 


EDWARD  W.  BEMIS 

CONSULTING   ENGINEER 
SPECULIZING  IN 

Public    Utility    Appraisal;    Audits,    Rates, 
Sendee,    Adjustments,     Design,    Construc- 
tioD     and     Supervision     of     Municipally- 
Owned    Utilities. 

Attisted  by   an   engineering 
and  accounting  organization 

101  Park  Ave.  139  North  Qark  St. 

NEW  YORK  CHICAGO 

BLACK  & VEATCH 

Consulting   Engineers 
Inter-State  Bldg.,  Kansas  City,  Mo. 

Sewerage,     Sewage     Disposal,     Water     Supply, 

Water    Purification,    Electric    Lighting,    Power 

Plants,      Valuations,     Special      Investigations, 

Reports. 

•S.  B.  Black  N.  T.  Veatch.  Jr 


BROSSMAN,  CHAS. 

Consulting  Engineer 

Merchants'   Bank   Building,   Indianapolis,   Ind, 

Water  Supply.  Sewerage  and  Disposal.  Lighting 

Plants  —  Supervision      of      Construction      and 

Operation.     Appraisals — Expert  Testimony. 


BURNS  &  McDonnell 

Consulting  Engineers 


Appraisals 
Expert  Testimony 
Sewerage 
Clinton  S.   Burns 

Kansas  City 


Rate  Investigations 
Water  Works 
Lighting 

R.   E.   McDonnell 

Inter-State  Bldg. 


CAIRD,  JAMES  M. 

^ssoc.   Am.  Soc.  C.  E. 

Chemist  and   Bacteriologist 

Office  and  Laboratory: 

271   River  Street,  Troy,  N.  Y. 

Water  Analysis  and  Tests  of  Filter  Plants 


COLLINS,  JOHN  L. 

Consulting  Civil  &  Sanitary  Engineer 

Water     Sunply     and     PURIFICATION 
SEWERAGE  and  SEWAGE  DISPOSAL 

Plans,  Estimates  and 
Supervision  of  Constractior 

to  Church  Street.  New  Tork  City 


DOW  &  SMITH 

Chemical   Engineers 

Consulting  Paving  Engineers 

K.   W.   Dow,   Ph.B.  F.   P.   Smith,   Ph.B. 

Mem.  Am.   Inst.  Ch.   Engrs. 

Mem.   Am.   Soc.  Civ.   Engrs. 

\sphalt.        Bitumens,        Paving,        Hydraulic 

Cement,  Engineering  Materials. 

131-3  East  23d  Street,  New  Tork 


New  York  City 


2  Rector  Street 


A.  E.  HANSEN 

Hydraulic   and    Sanitary   Engineer 

Design   and  Supervision  of  Conatmction 
Sewerage  Water  Works 

Sewage   Disposal  Water  Purification 

Drainage  Water  Worka  Valuation 

Garbage   Disposal  Water  Analyaia 


When 

You 

Consult 

an 

Engineer 

Look  over  the  names  of  the 
men    listed    on    this    page. 

Each  one  of  them  is  an  ex- 
pert and  is  ready  to  offer 
advice  on  any  subject  in 
their  Hnes. 

Wise  cities  recognize  the 
fact  that  good  advice  costs 
less  than  mistakes,  lawsuits 
or  public  disapproval. 

The  engineers  whose  cards 
appear  here  are  prepared  to 
place  their  years  of  demon- 
strated skill  and  efficiency 
at  the  disposal  of  cities  who 
would  build  wisely. 


HAZEN.   WHIPPLE  &  FULLER 

Consulting    Hydraulic   and   Sanitary    Engi- 
neers.    Water     Supply.     Sewerage,     Drain- 
age,     Valuations,      Supervisions     of     Con- 
struction and  Operation. 
ALLEN  HAZEN  G.    C.    WHIPPLE 

W.  E.  FULLER  L.    N.    BABBITT 

C.  M.    EVERETT         H.  MALCOLM  PIRNIE 

ao  East  4  2d  Street,  New  Tork  City 


R.  HUSSELMAN 

Consulting    Engineer 

Design    and    Construction    of    Power    Stations 

and    Lighting    Systems 

Reports,    Estimates    and    Specifications 

Appraisals     and      Rate      Investigations 

Electric,    Gas    and    Street    Railway 

CUYAHOGA    BUILDING,    CLEVELAITD,    O. 


J.  L.  JACOBS  &  CO. 

Industrial  and  Municipal  Engineers 
Investigations — Reports — Plans 

Covering 
Organization,     Management,     Accounting     and 
Cost       Methods,       Employment      and      Wag* 
Problems  —  Appraisals  —  Expert     Testiaioay 

Monadnock  Building,  Chicago 


MORRIS  KNOWLES,  Inc. 

ENGINEERS     AND     ARCHITECTS 
Jones  Building,  Pittsburgh,  Pa. 
Surveys,   Inveatleationa,   Report*. 
Deaiena,   Eatlmatea, 

Plnns   and   SaperrisloB 
Water   Supply    and    Purification 
Sewerage   and   Sewage   Disposal 
Municipal    Improvements 
Town    Planning 
Landscape   Architecture,    Parks 
Steam   and   Hydro-Electric   Power   Plants 
Management    and    Operation 
Public  Utility  Valuation  and  Rates 
Branch    OflFices: 
Cleveland,  Akron,  Yonnsstown,  Detroit, 
and  Windsor,  Ontario 


DAVID  MACNAUGHTON 

Consulting   Engineer 

Electric  and  Water  Utilities 

Appraisals,     Reports,     Investigations,     Valua- 
tions,  Rates  and   Design   Construction. 


Central  Building 


Fort  Wayne,  In*. 


POLLOCK  & TABER 

Consulting    Engineers 

Pavements,         Highways,         Water        Supply. 

Drainage,     Sewerage     and     Sewage     DiipCMMl. 

Designs,      Specifications       and      Superritioaa. 
Clarence    D.    Pollock  Membera 

George  A.  Taber  ^m.  Soc.  C  X. 

Park  Row  Bldg.,  New  Tork  City 


POTTER,  ALEXANDER 

50   Church  Street,  New  Tork  City 
Civil  and  Sanitary  Engineer 

Specialties: 
Water   Supply,   Sewerage   and   PavemeaU 


HILL  AND  FERGUSON 

Consulting    Engineers 

Water  Supply  Sewage  Ditpoaal 

Hydraulic  Developments 

Reports,      Investigation,      Valuations.      Rate*. 

Design  Construction,  Operation,  Manag** 

ment       Chemical       and       Biological 
Laboratories 

112  E.  19th  Street      New  Tork  City 
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PITTSBURGH 
METER  CONPAHY 


Water  Meters 

for  all  Domestic 

and  Industrial 

Services 


UNION 


WATER 
METER 
COMPANY 


INC.   1868 


Worcester  Mass. 

Send  for  Catalog^g 


Roberts  Filter  Mfg.  Co. 

Darby,  Penna. 

\%j  AT*!?!)    CfYT'ErD    '<>'  Monicipal  and  Indaitrl«l  PUuiU. 
IT  A  1  UK   rIL<ill<K  GrtTity  and  PreMure  TypM. 

CHEMICAL  DEVICES 


SLUICE  GATES 

Shear,  Flap  and  Butterfly  Valvei 

FLEXIBLE  JOINTS 

COLDWELL  -  WILCOX    CO. 


Box  574 


NEWBURGB,      N.     Y. 


Direct  Oxidation  Process 

APPARATUS  FOR  CARRYING  OUT  THIS  PROCESS 
FOR  SEWAGE  AND  WATER  TREATMENT  SUP- 
PLIED      UPON        ENGINEERS'       SPECIFICATIONS. 

C.  p.  LANDRETH 

15TH  and  LEHIGH  AVE.  PHILADKIiPHIA,  PA- 


APPROVAL 

HERSEY  DETECTOR  METER 


The  Mersey  Detector  Meter  has 
been  accepted  for  thirteen  years  in  3'. 
4: 6:8:  !0-and  12-  sizes  without  any 
restrictions  or  conditions  of  any 
kind  by  every  Insurance  Company. 
Stock  and  Mutual,  doinq  business 
in  the  United  States,  and  by  the 
Water  Departments  and  Water 
Companies  in  more  than  600  Cities 
and  Toivns  for  use  on  over  4.00c 
Fire  Services  protecting  over 
'2.000000000  worth  of  Insured  Property 


HER5EY  MANUFACTURING  COMPANY 

Boston  new  York  Cmaco   columbus.o 

Philadelphia   Atlanta    sahfrancisco 


Mechanical  Fltration  Plants 


for 


Municipal  and  Industrial  Purposes 


also 


THE"HOLYOKE" 
FIRE      HYDRANT 

Norwood  Engineering  Company 


FLORENCE 


MASS. 
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BUYERS'  CLASSIFIED  DIRECTORY 

of  Names  of  Firms  from  Whom  to  Buy  Material.  Appliances  and  Machmery  Needed  by  PubUc 

Works  Departments  and  Contractors 


CX>NTKACrORS' 

(See  Paving  Machinery  alio) 
Aerial  Tramways 
Leschen    &    Sons    Rope    Co.. 
Air  Compressors 
Sullivan   Mchy.    Co. 
Aih  Handling  Machinery 
Btaw-Knox  Co. 
Clark  Tructractor  Co. 
Asphalt    Wagons 
The    Eagle   Wagon   Works 
Back   Fillers    (to    rent) 
Genl.    Kiig.   &   Const.   Co. 
Bar  Benders 
Koehring    Mch.    Co. 
Baigei 

American   Bridge   Co. 
Barrows 

Blasting  Powder 
Atlas   Powder   Co. 
Du  Pont  de  Nemours  Co. 
Hercules   Powder   Co. 
Braces,  Trench 

The  Durt  Mlg.  Co. 
Bridge! 

Americau    Bridge    Co. 
Blaw-Knox   Co. 
Bridge        &   Wharf   Timbers 
(Creosoted) 

WycUutt  l'ipe&Creo.Co.,Inc. 
Bnckets.     Automatic     • 
Damping 
Blaw-Knox  Co. 
Hayward    Co. 
Steubner   Iron  WorM 
Buckets,    Clam   Shell,    Drag 
line,    Orange    Peel 
Blaw-Knox  Co. 
Brown    Hoisting    Mchry.  Co 
Hayward    Co. 

Banks 
Southern-Rome   Co. 

Cableways 
Flory    Mfg.    Co. 

Lidgerwood  Mfg.  Co. 


Iron 

ft 


Calwona  ^      ,   _ 

Lackawanna  Steel  Co. 
Underpinning      &      founaa 
tion  Co. 

Cars,    Dtunplng    and    IndM 

W.  A.  Zelnicker  Supply  Co 
Carta,  Concrete 

Acme  Road  Mchy.  Co. 

Casting* 

American  Bridge  Co. 
Marion  Malleable 
Works  ^  _. 

U.     S.     Cast     Iron     Pipe 
Foundry  Co. 
Caterplller    Tractori 
Holt    Mfg.    Co.,   Inc. 
Monarch   Tractor    Co. 

Chutes,  Coal 

U.    S.     Cast     Iron     Pipe     ft 
Foundry    Co. 
Conduits   (Creosoted) 
Wyckoff  Pipe&Creo.Co.,Inc. 
Cranes,   LocomotiTe 
Brown    Hoisting    Mchry.  Co 
Orton    &   Steinbrenner 

Cranes  and   Hoists 

Brown   Hoisting  Mchry.   Co 

S.   Flory   Mfg.   Co. 

Lidgerwood  Mfg.  Co. 

Cross-Arms   (Creosoted) 

Wvckoff  Pipe&Creo.Co.,Inc. 
Cross-Ties   (Creosoted) 

Wyckof!  Pipe&Creo.Co.,Inc. 

Crusher* 

Acme  Road  Mchy.   Co. 
Universal   Road  Mchy.  Co. 
W.  A.  Zelnicker  Supply  Co. 

Derricks 
American    Bridge    C-o. 

Drills 

Sullivan   Mchy.   Co. 
Dump  Wagons 
Austin- Western  Road  Mchy. 

Co. 

The    Eaele   Wagon    Works 
Standard    Steel    Wks. 
Tiffin   Wagon  Co. 
Dump  Wagons  (Gasoline 

propelled) 

(lark    Tructractor   Co. 
Engines 
Flory    Mfg.    Co. 

Lidgerwood  Mfg.  Co. 

W.  A.  Zelnicker  Supply  Co 


Excavators 

Austin  Mchy.  Corp. 

The   Baker   Mfg.   Co. 

Blaw-Knox   Co. 

Hayward  Co. 

Lidgerwood  Mfg.  Co. 
Jacks,  Lifting 

llie  Duff  Mtg.  Co. 
Lumber 

£.  J.  Sterner  Lumber  Co. 
Lumber  (Creosoted) 

\\  yckort  Pipe&Creo.Co.,Inc. 

.fixers 

.Acme   Road   Mchy.   Co. 

dlaw-Knox   Co. 

Waldo   Bros.   &   Bond  Co. 

Jaeger    Mch.    Co. 

Koehring  Mch.  Co. 
Motor    Trucks 

Tiffin  Wagon  Co. 
t>ile  Driving  Machinery 

Klory    Mfg.    Co. 

Lidgerwood  Mfg.  Co. 

Paint 
Dixon   Crucible   Co.,  Jos. 

Piles,    Concrete 
Underpinning      &      Founda- 
tion   Co. 
Piles  (Creosoted) 
Underpinning      ft      Founda- 
tion Co. 
Wvckoff  Pipe&Creo.Co.,Inc. 

Filing,    Sheet    Steel 

Lackawanna  Steel  Co. 

W.  A.  Zelnicker  Supply  Co. 
Plates,   Steel 

Lackawanna    Steel    Co. 
Stand  Pipes 

las.  McNeil   &  Bro.  Co. 
Poles  (Creosoted) 

Wvckoff  Pipe&Creo.Co.,Inc. 

Pumps 

Aurora  Pump  &  Mfst.   Co. 
Acme  Road  Mchy.   Co. 
Emerson   Pump   ft  Valve  O 

Rails 

Lackawanna    Steel    Co. 
W    A.  Zelnicker  Supply  Co 
Shoes,    Pipe 
Marion    Malleable    Iron 
Works 

Snow  Removal  Outfits 
The   Baker  Mfg.   Co. 
Holt    Mfg.    Co.,    Inc. 
Structtiral  Steel 
American    Bridge    Co. 
Lackawanna  Steel  Co. 
Tackle  Blocks 
Atlantic   Equipment   Co. 
Turn  Buckles 
American    Bridge    Co. 
Tractors 
Little    Giant    Co. 

Trailers  .„    , 

The   Eagle   Wagon   Works 

Highway   Trailer   Co. 

Smith    &   Sons   Mfg.    Co. 
Trenching  Machines  (to  rent) 

(Jen'l.   Eng.   &   Const.   Co. 
Truck  Bodies 

The    Eagle   Wagon   Works 
Tiirn   Tables 

American    Bridge   Co. 

Wire  Rope  _ 

Leschen    ft    Sons   Rope    Co.. 
Danger  Signals 
IngramRichardion       Manu- 
facturing Co. 
FIRE     DEPARTMENT 
EQUIPMFNT 


Car  Unloaders 

.•\cnie   Koad  Mchy.   Co. 

Universal    Road    Macninery 
Co. 
Concrete   Mixers 

Acme   Road   Mchy.   Co. 

Austin  Mchy.  Co. 

Jaeger  Mch.   Co..  The 

Ransome    Cone.    Mchy.    Co. 

Koehiiug   Machine   km. 

W.  A    /.elnicker  Supply   Co 
Oil  Distributors  ft  Sprayers 

Austin  Western  Koau  Al..cn 
inery    I  o. 
Cressy    Mfg.    Co. 

(jood    Roaaa   Corp. 

The    Kinney    Mfg.   Co 

Universal   Road  Mch    Co. 
Pumps— Oil   and    Asphalt 

.■\uror.-i    I'ump    i**;    -"^''^-    *  "■ 
The    Kinnrfy    Mfg.   Co. 
Road   Graders 
Acme   Road  Mchy.   Co. 
Austin   Western   Rd.   Mchy. 

The   Baker   Mfg.   Co. 

Little    Giant    Co. 

Russell    Grader    Co. 
Road  Drags 

Acme   Road  Mchy.   Co. 

Austin-Western  koad  Mach 
inery   Co. 

The   Baker  Mfg.   Co. 

Holt   Mfg.  Co..   Inc. 

Koehring   Machine   Co. 
Road   Levellers 

Holt    Mfg.    Co..    Inc. 
Road  Maintalners      ^  ^,     . 

Austin-Western  Road  Mach 
inery   Co. 

The   Baker  Mfg.   Co. 
RMd  RoUers 

Acme   Road  Mchy.   Co. 

Austin  Western  Road  Mach- 

Buffalo-Springfield  Rol'r  Co 
Rsck  Crushers 

Acme   Road  Mchy     Co 

Austin-Western  Road  Mach- 
inery Co. 
Rock   Drills 

Sullivan  Mchy.   Co. 
MoUr  Tandam  Rollers 

Austin-Western  Road  Mach- 
inery  Co. 
Sesrlflers  ,,^01.    n 

Buffalo-Springfield  Rol  r  Co. 

Austin-Western  Road  Mach- 
inery  Co. 

Holt    Mfg.    Co.,    Inc. 

Universal    Road    Mchy.    Co 

Scrapers  .  »,     u 

Austin-Western  Road  Mach 
inery  Co. 

The  Baker  Mfg.   Co. 
Smith  ft  Sona,  Mfg.  Co. 

Screens  ,    „  .        /- 

Universal    Road    Mchy.    Co. 

Spreaders  ,    ,,  .        ^ 

Universal    Road    Mchy.    Co. 
Burch    Plow    Works 

Tar    Kettles,   Asphalt   Heat- 
ers, etc. 

Acme  Road  Mchy.   Co. 
(jonnery    ft    Co. 
The  Kinney   Mfg.   Co. 
Standard    Steel    Works 
Warren  Bros.  Co. 

Steel   Forms  _    ^ 

Heltzel   Steel   Form   &   Iron 
Wks. 

Standard   Steel   Works 
Truscon    Steel    Co. 


Combination    Che-  leal    sad 
Hose  Wagons 
American-La     France      Fire 

Engine   Co. 
Fire  Alarm  System 
Loper  Fire  Alarm  Co. 
Pumping  Engines,   GaseUae 
American-La     France      Fire 
Engine   Co. 
Triple   Combination  Motor 
American-La     France      Fire 
Engine   Co. 

PAVING  AND  ROAD 
MACHINERY 

Asphalt  Plants 
Cummer  &  Son  Co. 
Hetherington    &    Berner 
Warren    Bros.    Co. 


PAVING   MATERIAIjS 

Asphalt 

Bitoslag    Paving   Co. 

Pioneer   Asphalt   Co. 

Standard   Oil    Co. 

Texas  Co. 

U.  S.  Asphalt  Refining  C^o 
Binders 

Barrett   Cx).,   The 

Standard    Oil    Co. 

Texas   Co.  ^ 

U.  S.  Asphalt  Refining  Co 
Bltamiaous  Pavemeats 

Barrett    Co. 

Texas  Co. 

Warren    Bros.    Co. 

Willite  Road  Construction 
Company,   Inc. 

Cement  ^ 

Alpha  Portland  Cement  Co. 

Creosoted  Wood  Block 

W'vckoff  Pipe&Creo.Co.,Inc. 


Expansion    Joints 

tJarrett   Co.,  The 

Truscon    Steel    Co. 
Oli 

liarrett    Co.,    The 
Headiey    Uoud    Roads    Co. 
liiUian     Refining    Co. 
Republic    Creosoting    (Jo. 
Stanaard    Uil    Co. 
Texas   Co. 

L.    S.    Asphalt    Rehning  Co. 
Paving  BncK. 

liic     iJclaware     Clay     Prod- 
ucts  Co. 

SEVVKllAGE 
Culverts 
The     Delaware    Clay     Prod 

ucts    Co. 

Newport    Culvert    Co.,   The 
Pipe    (Cast  Iron) 

Natl    Cast    Iron    Pipe   (Jo. 

Warren     Foundry     Hi     Mach 

inery   Co. 
Pipe    Cleaning    Machines 

Champion    Coip. 

W.    H.    Stewart 
Pipe   Joint    Compound 

Pacihc    Flush    Tank    Co. 
Chemical    Feeders   and 
Mixers 

W.    J.    Savage    Co. 
Ejectors 

.Aurora    Pvimp    &    Mfg.    Co. 
The    Blackburn-Smith   Corp. 
Pacific    Flush    Tank   (^. 
Imhoff   Tank 
Pacific   Flush   Tank   Co. 
Nozzles 
Pacific   Flush   Tank   (Jo. 
Sewage  Disposal  Plants 
C.    P.    Landreth 
Dorr  Co.,  The 
Sanitation    Corporation 
Sewage    Disinfection 
Electro    Bleaching   Gas   Co. 
Sewer  Pipe-Joint  Compounds 
Pacific    Flush    Tank   Co. 
Rods 

The  F.   Bissell   Co. 
W.    H.    Stewart 
Screens 
Uorr   Co.,  The 
Green    Bay    Fdry.    &   Mach. 

Wks. 
Pacitic    Flush    Tank    Co. 
Flush-Tank    Siphons 
Pacific   Flush  Tank  Co. 
Vitrified     Fire     Clay     Sewer 
Tiles 

East  Ohio  Sewer  Pipe  Co., 
The  Delaware  Clay  Prod 
ucts   Co. 

Vitrified  Sewer  Pipe 
The    Delaware    Clay     Prod- 
I     ucts    Co. 
,  Water  Regulators 
I    Pacific    Flush    Tank    Co. 
STREET      (CLEANING 
AND  REFUSE 
DISPOSAIi 
Carts 
-Acme   Road  Mchy.   Co. 
Tiffin    Wagon    Co. 
Manholes— Catch  Basins 
Wm.   E.   Dee   Co. 
Garbage  Wagons 
The    Eagle   Wagon   Works 
Incinerators 
Chicago   Incinerator   Co. 
Nye     Orderless     Crematory 

Company. 
Stacy-Bates    Co. 
Sprinkling    Wagons   and 
Flushers 

Austin-Western  Road  Mach- 
inery  Co. 

The    Kinney    Mfg.    Co. 
Street  Sweepers 
Austin-Western  Road  Mach- 
inery  Co. 
Elgin   Sales   Co. 
Universal    Road    Mchy.    Co 

STREET   SIGirS 
Ingram-Richardson     Co 

WATER   WORKS 
Air   Compressors 
Sullivan   Machy.   Co. 
Air   Lift   Pumps 
Sullivan    Machy.    Co. 
Centrifugal  Pumns 
Aurora  Pumps  &  Mfg.  Co. 
Keystone   Driller  Co. 
Chloride    of    Lime 
I    Mathieson    Alkali    Works 
I    Penn   Salt    Mfg.    CV>. 


Chlorine    Liquid 
i^lectro    Bleaching    Gat    Co. 
Mathieson   Alkali    Works 
Deep   Well  Pumps 
Cook,    A.    D. 
Keystone     Driller     Co. 
l^ayne     &     Bowler     Co. 
DisinJectlng    Chemicals 
l:,leciro   Bleaching   Ciat   Co. 
Mathieson    Alkali    Wks. 
I'enn   Salt   Mfg.   Co. 
Drinking    Fountains 
MurdocK    Mfg.    ft  Supply  C41 
FUters 

N.     V.     Continental     Jewell 
Filtration    Co. 
Pittsburgh    Filter    ft     Engi 
neering   Co. 
Roberts   Filter   Co. 
Filtration  Plants 
Pittsburgh    Filter    ft     £.0^1 
neering   Co. 
Roberts   Filter   (Jo. 
Norwood    EngineeriQg   C« 
FUter    Alum 
Du  Pont  de  Nemours  Co 
Fire  Hydrants 
Clark    Co.,    H.    W. 
Flap    Valves 
Coldwell-Wilcox    Co. 
Meters 

Clark  Co.,  H.  W. 
Hersey   Mfg.   (Jo. 
Natl.    Meter    (Jo. 
Pittsburgh  Meter  Co. 
Thomson  Meter  Co. 
Union    Water   Meter    O 
Meter    Boxes 
H.    W.    Clark   Co. 
Ford    Meter    Box    Co. 
Pittsburgh    Meter   Co. 
S.    E.   T.    Valve   ft    Hydraal 
Co. 
Meter  Testing  MachlaM 
H     W.   Clark   (Jo. 
Pittsburgh   Meter   (Jo. 
Pipe,  Cast  Iron 
National  (Jast  Iron  Pipe  Cf 
U.     S.     Cast    Iron    Pipe     ft 
Fdry.    (Jo. 
Warren   Fdry.   ft   Mach.    Co 
Pipe,  Steel 
East  Jersey   Pipe  Co. 
las.   McNeil   &  Bro.   Co. 
Pipe.  Wood 

A.   Wyckoff  &  Son  Co. 
Pumps 
Aurora   Pump   &  Mfg.   Co. 
H.  W.   Oark  Co. 
Cook,  A.  D. 
Keystone    Driller   C9. 
Sullivan  Mchy.  Co. 
Layne  ft  Bowler 
Pumping  Engiass 
Sterling  Engine  (Jo. 
Screens  for  wells 
(Jook,   A.    D. 
Layne   ft   Bowler   Co. 
Shear   Valves 
Coldwell-Wilcox    Co. 
Sleeves  and  ValTss 
Kennedy   Valve   Mfg.    Co. 
Smith,  A.  P.,  Mfg.  Co. 
Sluice   Gates 
Coldwell-Wilcox    Co. 
Steel   Stacks  | 

Jas.   McNeil   &  Bro.   Co. 
Strainers 
(Jook,  A.   D. 
Tanks 

W.    A.    Zelnicker  Supply  Co. 
Tapping  Machines 
Smith,  A.   P.   Mfg.   Co. 
Valves 

Clark  Co.,  H.  W. 
Kennedy  Valve  Mfg.  Co. 
Co. 
Water  Main  Cleaalag 
National  Water  Main  Cleaa- 

ing  (Jo. 
Water  Puriflcatioa 
Electro   Bleaching  Gas   Co 
N.     Y.     Continental    Jewell 
Filtration  Co. 
W.    J.    Savage   Co. 
Water  Regulators 
Pacific  Flush  Tank  (Jo. 
Water  Sterilliatioa 
Electro  Bleaching  Gas  (Jo 
Water     Supply     trim     w«M 
.'\urora  Pumps  &  Mfg.  Co. 
Systems 

,\urora  Pumps  &  Mfg.  Co. 
(Jook,   A.   D. 
WeU  DriUs 
Layne  ft  Bowler  Cs. 


Sec  Alphabetical  Index  on  last  white  page. 
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MODERN  SEWAGE  TREATMENT 


THK  SAMTATION   COIirOllATION 

Apparatus  Equipment  and  ('omplcle   Plants  for  Sewage   Ditpoaal 
NEW    YOKK    CITY 


Valve   Inserting    Machine 

With  this  machine  you  can  insert 
new  and  cut  out  defective  valves  in 
water  mains  with  full  pressure  on, 
avoiding  annoyance  to  consumers 
and  increased  fire  risks. 


fyritt   for    complett    description    of    th^J    and    etkar 
water    works    specialties 

The  A.  P.  SMITH 
MFG.  CO.        g 

East  Orange,  N.  J. 


CONCENTRATED  FILTER  ALUM 


The  Highest  Grade  of  Sulphate  of 
Alumina    for    Water    Purification 

J)UPONT     CONCENTRATED     FILTER     ALUM,     containing 

22   per   cent   AL,  O3   (equivalent   to   73   per   cent   Sulphate    of 

Alumina)    is   a    highly    concentrated    product,    of   which    we 

are    the    original    manufacturers,    made    especially    for    use    in 

mechanical   filter  plants. 

We  also  manufacture  Filter  Alum  in  all  commercial  grades, 
including    17   per   cent   AL^  O^. 

E.  L  du  Pont  de  Nemours  &  Co.,  Inc. 

Sales  Department:  Acids  and  Heavy   Chemicals  Division 
WILMINGTON,    DELAWARE 


Philadelphia 


Newark 


Mantifacturers  of 

CAST  IRON  PIPE 


BELLand-'SPiqot 


FOR-WATER-GAS-CULVERTS-S  EWERS 

AI.0    Flexible    Joint    Pipe-Cylinders-Tubes,    Milled    and    Plain 
Endt-H.gh  Pressure  Fire  Service  Pipe-Special  Castings 
l-langed   Castings    a   Specialty 
Quality  and  Service  Guardnleed  ^^ 


FLANGED-PfPE 


Warren  Foundry  &  Machine  Company 


6  Text  book 

Catalogs  on 

Sewage 

Disposal 

Apparatus 


^ 


S<'waffc  <:i\n  Ik-  follfrfxvl  an«]  «lls- 
poso^l  of  in  full  !nrr('<'in<-nt  wifFi 
sanlUir>'  r<'tcii  la  lions.  Proper 
(Hiuipment  for  flm  work  Is  avall- 
abl«> — and  is  fully  doscrib^'fl  in 
theso  0  Text  Ilook  CatoloKS.  Write 
us  ff>r  the  copies  you  can  use. 

Catalog  No.  IS— Flush  Tank    Siphons,  Water 
Regulators. 
"         "     16 — Automatic   Siphons   for   Do- 
mestic   .Septic    Tanks. 
"  "     l/^Pneumatic  .Sewage  Ejectors 

"     1? — Sewer  Pipe  Joint  Compound. 
"         "     IS — Automatic        Siphons        for 
Large     Municipal     Disposal 
Plants,   etc. 
"         "      7— Imhoff   Tanks. 


PACIFIC  FLUSH-TANK  CO. 

SINGER  BUILDING,    NEW  YORK 
4241-3  E.RAVENSWOOD  AVE.  CHICAGO 


800,000,000  Gallons 


OF 


PURE  WATER 

Daily   Furnished   by 

PITTSBURGH   FILTERS 


FILTRATION    PLANT,    FLINT,    MICH. 
Over  200  Cities  Supplied 
We  also  manufacture 
PITTSBURGH     RECX)RDIXG    METERS,     Pry    Feed 
Chemical    Machines,    Liquid    Chlorine   Ap- 
paratus, Controller  Gauges,  etc. 

Pittsburgh  Filter  &  Engineering  Co. 
PITTSBURGH,    PA.  KANSAS    CITY,    MO. 

Works:  Oil  City  Pa. 
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Ford  Meter   Box  Co. 
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Han.sen.  A.    1-^ 36 

Hay  ward    Co — 
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Headley  Good  Roads  Co...  0 
Heltzel   Steel   Form   &    Iron 

Works     — 

Hetherington  &  Berner..4  &  6 

Hercules   Powder  Co — 

Hersey    Mfg.    Co 37 

Highway   Trailer    — 

Hill    &    Ferguson    36 

Holt    Mfg.    Co.    Inc 34 

Husselman,    R 36 


Ingram      Richardson     Mfg. 

Co 8 

Indian    Refining    Co 6 


Jacobs  &  Co..  J. 
Jaeger  Mch.  Co. 
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Nat'l  Cast  Iron  Pipe  Co....  41 
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Nat'l  Steel  Fabric  Co — 

Nat'l   Water  Main  Cleaning 

Co.      — 

Newport  Culvert  Co.,  Inc..  3.') 
New      York      Continental 

Jewell   Filtration    Co 35 

Norwood  Engineering  Co..  37 
Nve      Odorless      Crematory 

"Co — 


O 

Orton    and    Steinbrenner.  .  .      8 


P 

Pacific    Flush-Tank    Co 39 

Penn.  Salt  Mfg.  Co — 

Pioneer  Asphalt  Co 33 

Pittsburgh    Filter    &    Eng. 

Co.     39 

Pittsburgh   Meter  Co 37 

Pollock  &  Taber 36 

Potter,  Alexander 36 


IC  I'mga 

Uepubllc   Creosoting   Co....   — 

Roberts   Filter   Mfg.   Co 37 

Russell   Grader   Mfg.    Co. .  .   — 


S 

Sanitation    Corporation     ...    39 

Savage,    W.   J.,   Co.    41 

Smith.   A.   P..  Mfg.   Co.,  The   39 

Smith   &  Sons  Mfg.   Co — 

Southern-Rome    Co — 

Spokane  Press  Clipping  Bu- 
reau        — 

Sta(ty- Bates    Co 40 

Standard   Oil    Co.    (N.   Y.)..      9 
Standard  Steel  Works   ....      8 

Sterling    Eng.    Co.     — 

Sterner    Lumber    Co.,    E.    J.  — 

Stewart,    W.     H — 

Steubner,  G.   I.. 38 

Sullivan   Machinery  Co.    ...    33 


T 

Texas   Co 10 

Thompson  Meter  Co 37 

Tiffln    Wagon    Company....  31 

Truscon   Steel   Co — 

U 

Union  Water  Meter  Co.  ...  37 
v.  S.  Asphalt  Refining  Co.  S 
L'.  S.  Cast  Iron  Pipe  &  Fdy. 

Co — 

Underpinning     &     Founda- 
tion  Co 2 

Universal   Road  Machy.  Co.     9 

W 

Warren    Bros.    Co — 

Warren   Fdry.   &  Mach.   Co.  39 

Willite  Rd.  Const.  Co.,  Inc.  6 
Wyckoff   Pipe   &   Creo.    Co., 

Inc 6 

Wyckoff   &   Son   Co.,   A — 

Z 

Zelnicker,    W.    A 34 


City  Waste  Disposal  Plants 

REQUIRING  NO  COMMERCIAL  FUEL 

Designed  and  Bailt  bj 

CHICAGO  INCINERATOR  CO. 

2131  South  Turner  Avenue,  Chicago 


DECARIE  INCINERATORS 

FOR    MUNICIPALlTIEJf      AND      INSTITUTIONS 
—  ECONOr^lCAL  Ar^o  SANIXARV 

STACy-BAXeS       COMPANV 


Hackburn  -  3mm 

•ewage  Ejector 
System 

The  most  modern  equipment  for  lifting  heavy 
sewage.  Simple,  automatic,  electrically  con- 
trolled, economical  in  operation  and  upkeep, 
easy  to  install.     Write  for  Bulletin  S-30. 

Hackburn- Smith  Cori)OPifi^ 

103^Wiest  40th  Street^l^^w*^fk       ' 


JAEGER  MIXERS-A  MIX  A  MINUTE 


FOURTEEN  DIFFERENT  OUTFITS 


THREE  DIFFERENT  SIZES 


Ihp  JaeRiT   liiif  of  inixem  ofTera  the  imer  the   mont   complete  hiKh-grrade  line  ever   offered   under   one   name. 

THE  JAEGER  MACHINE  CO.,  400  DUBLIN  AVE.,  COLUMBUS,  OHIO 
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Public  vorks 


2^2Ii^  >^< 


Engineering 


PLEASE  DO  NOT  REMOVE 
CARDS  OR  SLIPS  FROM  THIS  POCKET 


UNIVERSITY  OF  TORONTO  LIBRARY 


ENGIN  STORAfiE 


